
=� o_ CXJ 

0, 
.... 

...... 
01 C 
O-m_ oo 

PTO/SB/05 (09-04) 
Approved for use through 07/31/2006. 

U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCfb 
Under the Panarwork Reduction Act of 1995 no nArsnns are ret1uired to resnnnd to a collection of information unless it disnlavs a valid 0MB control numbe• 

ru l-2-0674.2US ,nO -I -- � 0 UTILITY 
Attomay Docket No. 

PATENT APPLICATION Zhang et al. -
First Inventor -

TRANSMITTAL 
SUPPORTING ENHANCED UPLINK TRANSMISSION ........ Title DURING SOFT HANDOVER C\J -
EV680508966US (Only for new nonprovisional applications under 37 CFR 1.53(b)) .... '" Express Mail Label No. ,:, 

APPLICATION ELEMENTS 
Commissioner for Patents 

ADDRESS TO: P.O. Box 1450 
See MPEP chapter 600 concerning utility patent application contents. Alexandria VA 22313-1450 

1. [8J Fee Transmittal Form (e.g., PTO/SB/17) ACCOMPANYING APPLICATION PARTS 

2. □ 
(Submit an original and a duplicate for fee processing) 

Applicant claims small entity status. 
9. D Assignment Papers (cover sheet & document(s)) See 37 CFR 1.27. 

3.[&] Specification [Total Pages 16 I
Both the claims and abstract must start on a new page Name of Assignee 

4.[&] 
(For information on the prefemxf errangerrnmt, see MPEP 608.01 (sJ 
Drawing(s) (35 U.S.C. 113) [Total Sheats I 

5. Oath or Declaration [Total Sheats 3 I 10. D 37 CFR 3.73(b) Statement □Power of 
a. � Newly executed (original or copy) (when there is an assignee) Attorney 
b. A copy from a prior application (37 CFR 1.63(d)) 

[]or continuation/divisional with Box 18 completed) 11. D English Translation Document (if applicable) 
i. DELETIQN QF INVENTOR(S} 

Signed statement attached deleting inventor(s) 12. � lnfoEftion Disclosure Statement (PTO/SB/08 or PTO-1449) 
name in the prior application, see 37 CFR Copies of citations attached 1.63(d)(2) and 1.33(b). 

6.[&] Application Data Sheet. See 37 CFR 1.76 

7.0 CD-ROM or CD-R in duplicate, large table or 

8. 

�puter Program (Appendix) 
Landscape Table on CD 

Nucleotide and/or Amino Acid Sequence Submission 
(if apCJable, items a. - c. are required) 
a. Computer Readable Form (CRF) 
b. Specification Sequence Listing on:

□ i. CD-ROM or CD-R (2 copies); or 
ii.O Paper 

C. □ Statements verifying identity of above copies 

13. D Preliminary Amendment 

14. [&] Return Receipt Postcard (MPEP 503) 
(Should be specifically itemized) 

15. D Certified Copy of Priority Document(s) 
(if foreign priority is claimed) 

16. D Nonpublication Request under 35 U.S.C. 122(b)(2)(B)(i). 
Applicant must attach form PTO/SB/35 or equivalent. 

17. Dother: 

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of tha
specification following the title, or in an Application Data Sheet under 37 CFR 1. 76: 

[[I Continuation □ Divisional D Continuation-in-part (CIP) of prior application No.: -�g(���?�.� ........... 
Prior application infonnation: Examiner Brian S. Roberts Art Unit: 2662

19. CORRESPONDENCE ADDRESS

IX] The address associated with Customer Number. I 24374 I OR D Correspondence address below 

Name VOLPE AND KOENIG, P.C., DEPT ICC 

Address 

City I State Zip Code 

Country 
1/1. 

I Telephone Fax 

Signature I � 1/N!li 111/J r /J /\.. 
I Date May 1 5 , 2006 

Name � 31r� M. Glabicki Registration No. I 
IPrint/Tvoel (Attomev/Aaentl 42,584 

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the indMdual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. 00 NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the fonn, call 1-800-PTO-9199 and select option 2. 

V 
C") 

� 

IP-

\ 

LG Elecs. Ex. 1013 
LG Elecs. v. Pantech Corp. 

IPR2023-01270 Page 1



Express Mail No. EV680508966US 
0-

0, 

01- S> -=== PTO/SB/17 (01-06) 
Approved for use through 07/31/2006. 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 01== 
0-=:= C 
O')- �Under the Paoerwork Reduction Act of 1995 no persons are reQuired to respond to a collection of Information unless It displays a valid 0MB control number 

r· Complete if Known 
�es pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818). 

Application Number Not Yet Known 
° FEE TRANSMITTAL Filing Date Not Yet Known 

For FY 2006 First Named Inventor Zhana et al. 
Examiner Name Not Yet Known D Applicant claims small entity status. See 37 CFR 1.27 
Art Unit Not Yet Known 

\.._TOTAL AMOUNT OF PAYMENT I ($) 1,000.00 Attorney Docket No. l-2-0674.2US 

METHOD OF PAYMENT (check all that apply) 

□check Dcredit Card DMoneyOrder □None Dother(pleaseidentify): 

I X ! Deposit Account Deposit Account Number: 09-0435 Deposit Account Name: lnterDigital Communications Co�ration 
For the above-identified deposit account, the Director is hereby authorized to: (check all that apply) 

(8Jcharge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 
[81 Charge any additional fee(s) or underpayments of fee(s) 

under 37 CFR 1.16 and 1.17 
l8:J Credit any overpayments 

WARNING: Information on this form may become publlc. Credit card Information should not be Included on this form. Provide credit card 
Information and authorization on PTO-2038. 
FEE CALCULATION (All the fees below are due upon filing or may be subject to a surcharge.) 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES 
FILING FEES SEARCH FEES EXAMINATION FEES 

Small Entity Small Entilv Small Entilv 
�[!lication Tme .En.W lli..W .En.W .Ett.W lli..W Eruilll Fees Paid(!} 
Utility 300 150 500 250 200 100 l 000 00 

Design 200 100 100 50 130 65 
Plant 200 100 300 150 160 80 
Reissue 300 150 500 250 600 300 
Provisional 200 100 0 0 0 0 

2. EXCESS CLAIM FEES Small Entilv 
Fee Descrl[!tion lli..W .En.W 
Each claim over 20 (including Reissues) 50 25 
Each independent claim over 3 (including Reissues) 200 100 
Multiple dependent claims 360 180 

Total Claims Extra Claims .E!!..W Fee Paid Ii} Multi[!le Degendent Claims 
a - 20 = 0 X 5000 = 000 lli..W Fee Paid (Sl 

HP = highest number of total claims paid for, If greater than 20. 
lnde[!. Claims Extra Claims .E!!..W Fee Paid($} 

2 - 3 = 0 X 20000 = 000 
HP = highest number of independent claims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 
If the specification and drawings exceed 100 sheets of paper ( excluding electronically filed sequence or computer 

listings under 37 CFR l.52(e)), the application size fee due is $250 ($125 for small entity) for each additional 50 
sheets or fraction thereof. See 35 U.S.C. 4l�)(l)(G) and 37 CFR 1.16�)-
Total Sheets Extra Sheets Num er of each additional 50 or action thereof 

- 100 = / 50 = (round up to a whole number) X 

4. OTHER FEE(S) 
Non-English Specification, $130 fee (no small entity discount) 
Other (e.g., late filing surcharge): 

SUBMITTED BY I. , M , 

Signature 
r/1. r !!U./1//itVl I Registration No. 

42,584 !Attomev/Aaent\ 
Name (PrinVType) ett( �y M. Glabicki 

.En.W 
= 

EH Paid($) 

Fggs Paid ($) 

Telephone 21 5-568-6400 
Date May 15, 2006 

� 

This collection of information Is required by 37 CFR 1 .136. The information is required to obtain or retain a benefit by the public which Is to file (and by the 
USPTO to process) an application. Confidentiality Is govemed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, 
Including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 

IPR2023-01270 Page 2



I-2-0674.2US 

Express Mail Label No. EV680508966US 

SUPPORTING ENHANCED UPLINK 
TRANSMISSION DURING SOFT HANDOVER 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation of U.S. Patent Application 

No. 10/962,720 filed October 12, 2004 which claims the benefit of U.S. Provisional 

Application Serial Nos. 60/578,674 filed June 10, 2004; 60/520,692 filed November 17, 

2003; 60/519,990 filed November 14, 2003; and 60/517,656 filed November 5, 2003, 

which are incorporated by reference as if fully set forth. 

FIELD OF INVENTION 

[0002] The present invention is related to a wireless communication system. 

More particularly, the present invention is related to a method and apparatus for 

coordinating Node-Bs and supporting enhanced uplink (EU) transmissions during 

handover. 

BACKGROUND 

[0003] Many schemes have been proposed to improve coverage, throughput, and 

transmission latency for EU transmissions in third generation partnership project 

(3GPP). One of the developments is to move the functions for scheduling and assigning 

uplink (UL) physical channel resources from a radio network controller (RNC) to a 

Node-B. A Node-B can make more efficient decisions and manage UL radio resources 

on a short-term basis better than the RNC, even if the RNC retains overall control over 

Node-Bs. A similar approach has already been adopted in downlink for high speed 

data packet access (HSDPA) in both universal mobile telecommunication system 

(UMTS) frequency division duplex (FDD) and time division duplex (TDD) modes. 

[0004] It has also been recognized that performance is greatly enhanced with the 

use of medium access control (MAC) level automatic repeat request (ARQ) and hybrid 

ARQ (H-ARQ). Application of these techniques during soft· handover provides 

-1-
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additional significant benefits. 

[0005] Figure 1 shows a conventional wireless multi-cell communication system 

100 including a wireless transmit/receive unit (WTRU) 105, a Node-B 110, an RNC 

115, and at least two cells 120A, 120B. Each of the cells 120A, 120B, is served by the 

Node-B 110. Node-B 110 is controlled by the RNC 115. When a change in the cell 

offering the best radio conditions is determined between cells 120A and 120B, a 

handover process is initiated. 

[0006] An "intra-Node-B handover" occurs when a WTRU changes from one cell 

to another cell controlled by the same Node-B, as shown in Figure 1. An "inter-Node-B 

handover" occurs when a WTRU changes from one cell to another cell controlled by a 

different Node-B. In the latter case, the Node-B that controls the cell before the 

handover is called a source Node-B, and the Node-B that controls the cell after the 

handover is called a target Node-B. 

[0007] During soft handover, a WTRU establishes a plurality of connections with 

a plurality of Node-Bs in an active set. In this situation, a problem may arise for 

scheduling and H-ARQ operation. A WTRU may receive conflicting EU transmission 

scheduling from more than one Node-B. It is also difficult for the WTRU to receive, 

decode and process H-ARQ positive and negative acknowledgements (ACKs/NACKs) 

generated by a plurality of Node-Bs. The soft buffer of an H-ARQ process in Node-Bs 

may be corrupted during soft handover. 

[0008] One method to support H-ARQ across multiple Node-Bs, when the WTRU 

is in soft handover, is to place the ACK/NACK generation function in the RNC, which 

derives a single ACK/NACK based on the results from the multiple Node-Bs. However, 

this approach presents a significant delay to the ACK/NACK process, which is highly 

undesirable for performance reasons. 

[0009] When a WTRU undergoes an inter-Node-B hard handover, there is a 

possibility that a source Node-B, which is a Node-B before hard handover is completed, 

may not successfully receive EU transmissions for data packets that have been 

NACKed prior to hard handover activation time. Other WTRUs competing for UL 

resources may not be provided with enough physical resources in the source cell. If 

-2-
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data blocks that have been NACKed prior to the handover are retransmitted to the 

source Node-B before the handover activation timer expires, those data blocks can be 

combined with the previous data blocks for H-ARQ decoding. In this way, the decoding 

takes the advantage of previous, although failed, transmissions of those data blocks in 

the source cell. If data blocks that have been NACKed prior to the handover are not 

retransmitted to the source Node-B before the handover activation timer is expired, 

they have to be transmitted again in the target cell as new data blocks. In this case, 

the previous transmissions of those data blocks in the source cell are not utilized. 

SUMMARY 

[0010] An enhanced uplink user equipment is in soft handover. A radio network 

controller selects a primary Node-B out of a plurality of Node-Bs supporting the soft 

handover. The radio network controller receiving successfully received enhanced 

uplink data packets from the plurality of Node-Bs. The radio network controller 

reordered the successfully received enhanced uplink data packets for in-sequence 

deliver. The primary Node-B sends specified scheduling information to the user 

equipment that the other Node-Bs does not transmit. At least the primary Node-B 

transmits acknowledgements and negative acknowledgements to the user equipment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] A more detailed understanding of the invention may be had from the 

following description, given by way of example and to be understood in conjunction 

with the accompanying drawings wherein: 

[0012] 

[0013] 

Figure 1 shows a conventional wireless communication system; 

Figure 2 shows a system which uses a UL scheduler located in a primary 

Node-B during soft handover for EU in accordance with the present invention; 

[0014] Figure 3 shows a system which uses an ACK/NACK generation function 

located in a primary Node-B during soft handover for EU in accordance with the 

present invention; 

[0015] Figure 4 is a flowchart of a process including method steps for 

-3-
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coordinating Node-Bs during soft handover in accordance with one embodiment of the 

present invention; and 

[0016] Figure 5 is a flowchart of a process including method steps for prioritizing 

the transmission of NACKed data in a source Node-B before hard handover is 

completed in accordance with a separate embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0017] The present invention will be described with reference to the drawing 

figures wherein like numerals represent like elements throughout. 

[0018] Hereafter, the terminology "WTRU" includes but is not limited to a user 

equipment (UE), a mobile station, a fixed or mobile subscriber unit, a pager, or any 

other type of device capable of operating in a wireless environment. 

[0019] When referred to hereafter, the terminology "Node-B" includes but is not 

limited to a base station, a site controller, an access point or any other type of 

interfacing device in a wireless environment. 

[0020] The present invention may be implemented in any type of wireless 

communication systems, such as UMTS - FDD, TDD, time division synchronous code 

division multiple access (TDSCDMA), code division multiple access 2000 (CDMA2000) 

(EV-DO and EV-DV) or any other type of wireless communication system. 

[0021] The features of the present invention may be incorporated into an IC or be 

configured in a circuit comprising a multitude of interconnecting components. 

[0022] Figure 2 shows a wireless multi-cell communication system 200 which 

uses a UL scheduler located in a primary Node-B in accordance with the present 

invention. The wireless multi-cell communication system 200 includes a WTRU 205, a 

plurality of Node-Bs 210 (i.e., 210A, 210B), an RNC 215 and a plurality of cells 260 

(i.e., 260A, 260B, 260C). Cells 260A and 260C are served by the Node-B 210A. Cells 

260B are served by the Node-Bs 210B. All of the Node-Bs 210 are controlled by the 

RNC 215. 

[0023] During soft handover, the WTRU 205 establishes multiple connections 

with the Node-Bs 210 included in an active set. Each transmission from the WTRU 

-4-

IPR2023-01270 Page 6



I-2-0674.2US 

205 is processed independently at each of the Node-Bs 210. One of the Node-Bs 210 in 

the active set is designated as a primary Node-B 210A, and the other Node-Bs are 

designated as non-primary Node-Bs 210B. 

[0024] As shown in Figure 2, the primary Node-B 210A includes a MAC entity 

250A including a UL scheduler 255. Each of the non-primary Node-Bs 210B also 

includes a MAC entity 250B. Each of the MAC entities 250A, 250B, handles EU 

transmissions. The UL scheduler 255 in the MAC entity 250A is responsible for 

scheduling the EU transmissions. 

[0025] In accordance with one embodiment of the present invention, the UL 

scheduler 255 is implemented only at the primary Node-B 210A during soft handover. 

The WTRU 205 receives a UL transmission schedule only from the primary Node-B 

210A in a primary cell 260A. However, the primary Node-B 210A cannot send the 

scheduling information to the non-primary Node-Bs 210B in every transmission time 

interval (TTI). In order to allow the primary Node-B 210A to allocate resources for the 

WTRU 205 to transmit in cells controlled by the non-primary Node-Bs 210B, those 

resources scheduled by the primary Node-B 250A in a plurality of cells 260B controlled 

by the non-primary Node-Bs 210B cannot be assigned by the non-primary Node-Bs 

210B. Therefore, some physical resources common to all of the cells in the active EU 

subset should be assigned and reserved by a particular Node-B for the WTRU 205 

during the soft handover, so that those resources can be used only by the primary 

Node-B 210A. 

[0026] The UL scheduler 255 located in the primary Node-B 210A considers the 

interference level caused by the EU transmission at any cell 260A, 260B, 260C, in the 

EU active subset to be below a predetermined maximum allowed interference level. 

Thus, the primary Node-B 250A limits the transmit power level of the WTRU 205 such 

that the interference levels are also within the maximum allowed interference levels at 

other cells 260B, 260C. To achieve this, the RNC 215 needs to relay necessary 

information, such as transmission power level and interference level, of the cells 260B 

controlled by the non-primary Node-Bs 210B to the primary Node-B 210A, which then 

uses the information to schedule the UL transmissions. 

-5-
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[0027) The EU scheduling information is transmitted to the WTRU 205 only by 

the primary Node-B 210A through the primary cell 260A. During soft handover, the 

WTRU 205 receives EU scheduling information only in the primary cell 260A, although 

the EU scheduling information is valid in all other cells 260B, 260C. 

[0028) In one embodiment, the primary Node-B 250A is selected by either the 

RNC 215 or the WTRU 205. The RNC 215 may choose a Node-B that has the highest 

percentage of correctly received data blocks during a predefined time window as a 

primary N ode-B. 

[0029) In another embodiment, the RNC 215 generates statistics for each Node­

B, such as a bit error rate (BER) or a frame error rate (FER), or the like, over a 

predetermined time period. Then, the RNC 215 may select a Node-B having the best 

performance to be the primary Node-B 210A. The RNC 215 then notifies the WTRU 

205 and all other Node-Bs about the primary Node-B 210A via radio resource control 

(RRC) and Iub signaling, respectively. 

[0030) In another embodiment, the WTRU 102 may choose a Node-B 210 that 

has the best downlink pilot power, (i .e., best downlink path loss or highest code power), 

as a primary Node-B 210A. The WTRU 205 measures the power of pilot signals 

received from all Node-Bs 210 and selects the Node-B 210 having the highest pilot 

power to be the primary Node-B 210A. The WTRU 205 then notifies all other Node-Bs 

about the primary Node-B 210A via fast physical layer signaling. 

[0031] The WTRU 205 may report the downlink pilot power of all cells 260 to the 

RNC 215. The RNC 215 then chooses one Node-B 210 to be the primary Node-B 210a 

based on the combined uplink and downlink quality. The uplink quality of a cell 260 

based on the percentage of correctly received data blocks, (or BER, FER, or the like), 

during a predefined time window, and the downlink quality of a cell 260is based on the 

WTRU received downlink pilot power. Then, the RNC 215 notifies the WTRU 205 and 

all of the Node-Bs 210 about the primary Node-B 210A via RRC and Iub signaling, 

respectively. 

[0032) The present invention is advantageous over prior art systems. Using the 

present invention, a WTRU does not receive conflicting scheduling of EU transmission 

-6-
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from Node-Bs during soft handover. In addition, EU transmission is scheduled in 

consideration of an interference level and radio resources in cells controlled by non­

primary Node-Bs. Signaling delay from the primary Node-B 210A to the WTRU 205 is 

much lower as compared to signaling delay from the RNC 215 to the WTRU 205. 

[0033] In a separate embodiment, Figure 3 shows a wireless multi-cell 

communication system 300, similar to the system 200 shown in Figure 2. As shown in 

Figure 3, the primary Node-B 210A includes a MAC entity 250A including an 

ACK/NACK generator 305. Only the primary Node-B 210A has the ACK/NACK 

generator 305. The primary Node-B 210A may perform H-ARQ with incremental 

redundancy, or only ARQ without implementing incremental redundancy. 

[0034] Still referring to Figure 3, the primary Node-B 210A receives at least one 

data packet from the WTRU 205 through the primary cell 260A and performs an error 

check on the data packet. Any error checking method, such as a cyclic redundancy 

check (CRC), may be utilized. If the primary Node-B 210A correctly decodes the data 

packet, such as passing the CRC, the primary Node-B 210A transmits an ACK to the 

WTRU 205 and also transmits the correctly decoded data packet to the RNC 215. If 

the primary Node-B 210A fails to correctly decode the data packet, the primary Node-B 

210A transmits a NACK to the WTRU 205. 

[0035] The non-primary Node-Bs 210B also perform an error check on the data 

packet. However, the non-primary Node-Bs 210B do not send ACKs or NACKs to the 

WTRU 205. Instead, the non-primary Node-Bs send successfully decoded data packets 

to the RNC 215. During soft handover, only the primary Node-B 210A generates H­

ARQ (or ARQ), ACKs and NACKs, and controls retransmissions. 

[0036] The MAC layer WTRU identities received by the non-primary Node-Bs 

210B may be used for routing of successfully received transmissions in a universal 

terrestrial radio access network (UTRAN). Since the non-primary Node-Bs 210B are 

not aware of which WTRUs have been scheduled for EU transmission by the primary 

Node-B 210A, the non-primary Node-Bs 210B may rely on in-band MAC layer 

signaling of the WTRU ID to route correctly received transmissions to the correct RNC 

radio link. Even though the primary Node-B 210A may be aware of which WTRU is 

-7-
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scheduled, the same method may be implemented by the primary Node-B 210A. 

[0037] Preferably, the primary Node-B 210A may use soft combining to process 

transmissions, while the non-primary Node-Bs 210B may process each transmission 

without soft combining. If the primary Node-B sends a NACK to the WTRU 205, the 

NACKed data packet is stored in a buffer of the primary Node-B 210A, and the 

NACKed data packet is combined with a retransmitted data packet. In contrast, the 

non-primary Node-Bs 210B do not store the NACKed data packets. This eliminates the 

problem of soft buffer corruption between the Node-Bs 210, and the complexities of 

multiple independent ACKs and/or NACKs. 

[0038] When an incremental combining process is implemented, measures should 

be taken to avoid soft buffer corruption. Sequence information or a new data indicator 

is required to enable a Node-B 210 to detect that the WTRU 205 is no longer repeating 

data for a particular WTRU H-ARQ process, but instead is sending new data. This is 

specifically required because the Node-B 210 has no other way to learn that a new 

transmission has started. Alternatively, the non-primary Node-Bs 210B may simply 

perform an ARQ, without using an incremental combining process. This eliminates the 

soft buffer corruption problem. 

[0039] In the case where non-primary Node-Bs 210B perform simple ARQ 

without incremental combining, the WTRU 205 must transmit self-decodable data 

packets to ensure that all of the Node-Bs 210 may decode transmissions, regardless of 

the result of earlier transmissions. Preferably, the H-ARQ functionality is terminated 

at the Node-Bs 210. Each of the Node-Bs 210 sends to the RNC 215 successfully 

decoded data packets with explicit identification of transmission, such as a 

transmission sequence number (TSN). The RNC 215 may optionally use data packets 

delivered from the non-primary Node-Bs 210B. A MAC entity 310, located in the RNC 

215, is used to implement an in-sequence delivery process for delivering data to higher 

layers over all of the packets received from the Node-Bs 210. After the RNC MAC 

entity 310 has completed its re-ordering process, it sends the data to a radio link 

control (RLC) (not shown). Missed packets are identified at the RNC 215 and the 

WTRU 205 is informed through RLC messaging. 
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[0040] Alternatively, EU transmissions may identify WTRU ID, H-ARQ process, 

transmission sequence and/or new data indication (NDI) to allow for soft combining in 

the non-primary Node-B's 210B. If this method is used to allow soft combining in the 

non-primary Node-Bs 210B, the primary Node-B 210A may not have to rely on 

scheduling and H-ARQ ACK/NACK decisions to determine when combining should be 

performed. 

[0041] There are two options for the transmission of ACK/NACK messages. The 

first option is a synchronous transmission. The ACK/NACK messages are transmitted 

after a unique time delay with respect to the corresponding uplink transmission or the 

EU channel allocation message. The second option is an asynchronous transmission. 

There is no unique delay between the transmission of ACK/NACK messages and the 

corresponding uplink transmission or the EU channel allocation message. Explicit 

information in the ACK/NACK message identifies the corresponding uplink 

transmission to enable the WTRU 205 to make the correct association between the 

ACK/NACK message and the transmission. This association is made by either 

identifying the H-ARQ process number and/or a unique sequence number, such as a 

TSN with each ACK/NACK feedback message to the WTRU 205 . 

[0042] In a separate embodiment, preferably implemented for the asynchronous 

ACK/NACK feedback case, the non-primary Node-Bs 210B may provide H-ARQ 

ACK/NACK results to the primary Node-B 210A in order to avoid unnecessary 

retransmissions for transmissions that are not correctly received by the primary Node­

B 210A, but are correctly received by the non-primary Node-Bs 210B. A non-primary 

Node-B 210B does not directly send an ACK or NACK message to the WTRU 205. The 

non-primary Node-Bs 210B sends ACK/NACK or CRC results to the RNC 215. Then, 

the RNC 215 sends ACK or CRC results to the primary Node-B 210A. 

[0043] In order to speed up H-ARQ processing, the first ACK message from any 

non-primary Node-B 210B received by the RNC is preferably immediately forwarded to 

the primary Node-B 210A. The primary Node-B 210A also immediately generates an 

ACK message if the transmission is received correctly in the primary Node-B 210A 

without waiting for feedback from the non-primary Node-Bs 210B. The primary Node-
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B 210A also generates an ACK message immediately upon reception of a forwarded 

ACK message from the RNC, even if other ACK messages may be forwarded. Since an 

ACK is generated if any of the paths are successful, an ACK can be generated as soon 

as the first successful transmission is found. 

[0044] Alternatively, in order to simplify the design of the ACK/NACK generator 

205, only a subset of the generating nodes may be used. For example, ACKs may be 

generated only at the RNC, or at the RNC and the primary Node-B 210A. 

[0045] When the WTRU 205 sends an uplink transmission, for each H-ARQ 

process the WTRU 205 waits at least the time required for the primary Node-B 210A to 

send ACK/NACK feedback. For each H-ARQ process, if an ACK is received by the 

WTRU 205, the WTRU 205 may send new data in the next available or assigned 

opportunity. 

[0046] A NACK message can only originate in the RNC 215 since it is the only 

node that has all of the information necessary in the soft handover to determine that 

there have been no successful receptions at any N ode-B 210. The RNC 215 generates a 

NACK command if the RNC 215 receives no ACK from the Node-Bs 210 within a 

predetermined time interval. The RNC 215 forwards the NACK message to the WTRU 

205 via the primary Node-B 210A. 

[004 7] It is also possible that this procedure can be implemented without an 

explicit NACK command. In this case, the lack of ACK reception within a particular 

period of time is considered the same as an explicit NACK command at either the 

primary Node-B 210A and/or the WTRU 205. 

[0048] Figure 4 is a flowchart of a process 400 including method steps for 

coordinating Node-Bs during soft handover in accordance with one embodiment of the 

present invention. In step 405, the RNC 215 makes a decision to initiate an inter­

Node-B soft handover. In step 410, the WTRU 205 establishes connections with at 

least two Node-Bs 210 in an active set. In step 415, one of the Node-Bs 210 in the 

active set is designated as a primary Node-B 210A and the one or more Node-B(s) 210 

remaining in the active set are designated as a non-primary Node-Bs 210B. In step 

420, the primary Node-B 210A controls UL transmissions during soft handover by 

-10-
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performing EU scheduling and H-ARQ operations. 

(0049] Figure 5 is a flowchart of a process 500 including method steps for 

prioritizing the transmission of NACKed data in a source Node-B before hard handover 

is completed in accordance with a separate embodiment of the present invention. In 

step 505, the RNC 215 makes a decision to initiate a hard handover for a WTRU 205 

connected to a source Node-B 210. In step 510, the RNC 2 15 informs the source Node­

B 210 when the WTRU 205 will stop transmission and reception in the source cell 260. 

In step 515, the RNC 215 sends an activation timer to the source Node-B 210 to set the 

time for handover. 

(0050] Still referring to Figure 5, if the source Node-B 210 determines that there 

are data packets that were previously NACKed, as many previously NACKed data 

packets as possible should be retransmitted before the handover activation timer 

expires. Otherwise, the system may lose the benefit of incrementally combining the 

previous transmission with the retransmission. Therefore, the source Node-B 

scheduler 255 takes the handover activation time into account when it schedules the 

data packets that have been NACKed. If there is not enough radio resource for the 

source Node-B 210 to schedule transmission of all the NACKed data packets in time, 

the source Node-B 210 should manage to schedule transmission of as many NACKed 

data packets as possible. 

(0051] Still referring to Figure 5, in order to transmit as many NACKed data 

packets as possible before the activation timer expires, the source Node-B 210 adjusts 

the priority of transmissions (step 525) and, in step 530, the source node-B 210 adjusts 

the MCS of the transmissions (step 530). Higher priority of scheduling is given to the 

data packets that have been NACKed. If the radio resources are sufficient, a more 

robust MCS may be used to increase the probability of successful transmissions from 

the WTRU 205 to the source Node-B 210. In step 535, the handover is completed at the 

expiration of the activation timer. 

[0052] In order for the WTRU 205 to understand that the scheduled uplink 

transmission is intended for data blocks with previous transmission failures, the source 

Node-B 210 uplink scheduler 255 may specify that the scheduled UL transmission is 

-11-
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intended for the data blocks that were previously NACKed. This may be implemented 

by including H-ARQ process identification in the UL scheduling information that is 

sent from the source Node-B 210 to the WTRU 205. By receiving the scheduling 

information from the source Node-B 210, the WTRU 205 knows that the scheduled 

transmission is for specific data associated with HARQ process identification sent 

together with the scheduling information. 

[0053] While this invention has been particularly shown and described with 

reference to preferred embodiments, it will be understood by those skilled in the art 

that various changes in forms and details may be made therein without departing from 

the scope of the invention as described above. 

* * * 

-12-
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CLAIMS 

What is claimed is: 

1 .  A wireless universal mobile telecommunication system (UMTS) frequency 

division duplex (FDD) communication system, the communication system comprising: 

a radio network controller (RNC) configured to initiate soft handover of 

enhanced uplink communications by a user equipment (UE), the RNC configured to 

select a single primary Node-B out of a plurality ofNode-Bs receiving enhanced uplink 

data packets from the UE during soft handover, the RNC comprising a medium access 

control (MAC) entity configured to receive successfully received enhanced uplink data 

packets from the plurality of soft handover Node-Bs, each successfully received 

enhanced uplink data packet having a transmission sequence number, the MAC entity 

configured to reorder the successfully received enhanced uplink packets based on the 

transmission sequence number for in-sequence deliver to a radio link control (RLC) 

entity; 

the primary Node-B configured to transmit to the UE specified scheduling 

information, the specified scheduling information is not transmitted to the UE by any 

non-primary Node-Bs of the plurality of Node-B's, the primary Node-B configured to 

receive the enhanced uplink packets from the UE and transmit an acknowledgement or 

a negative acknowledgment to the UE in response to the received enhanced uplink 

data packet, the primary Node-B configured to deliver successfully received enhanced 

uplink data packets to the RNC; 

the non-primary Node-Bs configured to receive the enhanced uplink packets and 

to deliver successfully received enhanced uplink packets to the RNC; and 

the UE configured to transmit enhanced uplink data packets to the plurality of 

Node-Bs, the UE configured to receive acknowledgments and negative 

acknowledgements from at least the non-primary Node-B, the UE configured in 

response to receiving a negative acknowledgement to retransmit an enhanced uplink 

data packet associated with the negative acknowledgment, the retransmission of the 

negative acknowledgment is given a higher priority for transmission than other non­

negative acknowledgment enhanced uplink data packets for transmission. 

-13-
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2. The system of claim 1 wherein the plurality of Node-Bs are configured to 

soft combine an initial transmission of an enhanced uplink data packet with a 

retransmission of the enhanced uplink data packet. 

3. The system of claim 1 wherein the UE is configured to change an MCS of 

an enhanced uplink data packet retransmission. 

4. The system of claim 2 wherein the UE is configured to change an MCS of 

an enhanced uplink data packet retransmission. 

5. A method for universal mobile telecommunication system (UMTS) 

frequency division duplex (FDD) enhanced uplink communication during soft 

handover, the method comprising: 

initiating soft handover of enhanced uplink communications by a radio network 

controller (RNC) for a user equipment (UE); 

selecting by the RNC a single primary Node-B out of a plurality of Node-Bs 

receiving enhanced uplink data packets from the UE during soft handover; 

receiving successfully received enhanced uplink data packets by a medium 

access control (MAC) entity of the RNC from the plurality of soft handover Node-Bs, 

each successfully received enhanced uplink data packet having a transmission 

sequence number; 

reordering the received successfully received enhanced uplink data packets by 

the MAC entity based on the transmission sequence number for in-sequence deliver to 

a radio link control (RLC) entity; 

transmitting to the UE specified scheduling information by the primary Node-B, 

the specified scheduling information is not transmitted to the UE by any non-primary 

Node-Bs of the plurality of Node-B's; 

receiving the enhanced uplink packets by the primary Node-B from the UE; 

-14-
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transmitting by the primary Node-B an acknowledgement or a negative 

acknowledgment to the UE in response to the received enhanced uplink data packet, 

the primary Node-B configured to deliver successfully received enhanced uplink data 

packets to the RNC; 

receiving by the non-primary Node-Bs the enhanced uplink packets; 

delivering by the non-primary Node-Bs successfully received enhanced uplink 

packets to the RNC; 

transmitting enhanced uplink data packets by the UE to the plurality of Node­

Bs; 

receiving acknowledgments and negative acknowledgements by the UE from at 

least the non-primary Node-B; 

in response to receiving a negative acknowledgement, the UE retransmitting an 

enhanced uplink data packet associated with the negative acknowledgment, the 

retransmission of the negative acknowledgment is given a higher priority for 

transmission than other non-negative acknowledgment enhanced uplink data packets 

for transmission. 

6. The method of claim 5 comprising the plurality of Node-Bs soft combining 

an initial transmission of an enhanced uplink data packet with a retransmission of the 

enhanced uplink data packet. 

7. The method of claim 5 comprising the UE changing an MCS of an 

enhanced uplink data packet retransmission. 

8. The method of claim 6 comprising the UE changing an MCS of an 

enhanced uplink data packet retransmission. 

-15-
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ABSTRACT 

An enhanced uplink user equipment is in soft handover. A radio network 

controller selects a primary Node-B out of a plurality of Node-Bs supporting the soft 

handover. The radio network controller receiving successfully received enhanced 

uplink data packets from the plurality of Node-Bs. The radio network controller 

reordered the successfully received enhanced uplink data packets for in-sequence 

deliver. The primary Node-B sends specified scheduling information to the user 

equipment that the other Node-Bs does not transmit. At least the primary Node-B 

transmits acknowledgements and negative acknowledgements to the user equipment. 

-16-
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400 

500 

4/4 

START 

405 RNC IN ITIATES INTER-NODE-B SOFT HANDOVER 

41 0 WTRU ESTABLISHES CONN ECTIONS WITH 
AT LEAST TWO NODE-Bs IN AN ACTIVE S ET. 

41 5 DESIGNATE ONE OF THE NODE-Bs IN THE ACTIVE SET 

AS A PRIMARY NODE-8, AND DESIGNATE THE REMAIN ING 
NODE-B(s) I N  THE ACTIVE SET AS A NON-PRIMARY NODE-B. 

FIG. 4 

THE PRIMARY NODE-B CONTROLS 
UPLINK TRANSMISSIONS DURING 

SOFT HANDOVER BY PERFORMING EU 
SCHEDULING AND H-ARQ OPERATIONS. 

420 

505 RNC INITIATES HARD HANDOVER FOR A WTRU CONNECTED TO A SOURCE NODE-B. 

51 0 THE RNC INFORMS THE SOURCE NODE-8 WHEN THE WTRU 

51 5 

520 

525 

530 

535 

WILL STOP TRANSMISSION AND RECEPTION IN  SOURCE CELL 

THE RNC SENDS AN ACTIVATION TIMER TO THE SOURCE NODE-8 TO SET THE TIME FOR HANDOVER. 

AS MANY DATA PACKETS AS POSSIBLE THAT WERE PREVIOUSLY NACKED 
ARE RETRANSMITTED BEFORE THE ACTIVATION TIMER EXPIRES. 

THE SOURCE NODE-B ADJUSTS THE PRIORITY OF RETRANSMISSIONS. 

THE SOURCE NODE-B ADJUSTS THE MODULATION AND CODING SCHEME OF THE RETRANSMISSIONS. 

HANDOVER IS COMPLETED AT THE EXPIRATION OF THE ACTIVATION TIMER. 

END FIG. 5 + 
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Approved for use 111rough 1D/31/2002. 0MB 0651..()()32 

U.S. Patent and Tradcma'1< Office; U.S. DEPARTMENT OF COMMERce 
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ADDITIONAL INVENTOR(S) 
Supplemental Sheeit 

Page i of _L  

□ A petition tias been filed for this \11'1$i9ned inventor 

Family Name or Sumame 

Shin 

Data 9 l.:J4 ./4 x;-
leounnv 

r 

USA Citi%anship USA 

I ZIP 07647 I countrv USA 

D A petition has been filed for this unsigned inventor 

I eountrv 

I ZIP 

Family Name or Sumame 

USA 

1 1 768 

Terry 

Date 
,1 Z?(>:>r 

CitizAnshio USA 

I Countrv USA 

0 A petition has been filed for this unsigned inventor 

Family Name or Sumame 

Miller 

Date w - I I -t.J-1 
NJ I Countrv 

USA Citizenshln. USA 

NJ I ZIP 
07044 I CQuntrv 

USA 
Burdell Hour St..llel'l\enc Tni� form is estim.:itea ta take 21 111inu1es to eomple1e. Time, wat 1tary oopenaing upon tno needs of tnc ,ndividual ca&o. 
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,Oct:-1 1 -2004 09 : 1 9am F rom- I nk· II ta l  NY 

Ploase type ., plus sign (+) ina!Cla tnis llOX --,.. [;) 

DECLARATION 

Name of Additional Joint Inventor, if  any: I 
Given Name (first and middle [,f any}) 

Stephen G. 

Inventor'& rz,:-1 /4(7) 1 --l� Sianature , 

ResldenGG: City 
{/ Nesconset 

Mailing Address 61 Bobann Drive 

Mailing Address 

CitY Nesconset State 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle [,f any]) 

Inventor's ""-,,.' wt .. .. 

-.·· Sianatun1 ... 
ffl)Sidenoo: City 

Mal(jnn Add•"'"'S 

Mailinn Addmss 

Cm, 

- . .  
, ... .... 

,,,.. • - '-"·•-

� - -
�·-

State 

I State 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle [If any)) 

lnverrtor" s -· 
Residence: Citv I State 

Mailino Address 

Malling Address 

City I State 

NY 

NY 

-

631 6220 I ,  T-283 P . 005/005 F-862 

PTOISBIQ2A ( 1 1-00) 
App,0vad for use through 10/3112002. 0111B 0651-0032 
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ADDITIONAL INVENTOR(S) 
Supplemental Sheet 

Page � of _...::_  

□ A petition l'las been filed for this unsigned invet'ltor 

Family Name or Surname 

Dick 

D]Jl 7( tJ f-
l counW USA CitizenshiD USA 

I ZIP 1 1 767 I Countrv USA 

D A petitloo has been filed fO( this unsigned inventor 

j Countrv 

I ZIP 

Family Name or Sumame 

•◄· : • 

·.'"0 .. ..e 
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I Co11nbv 

0 A petition has t>een filed for this unsigned inventor 

Fernily Name ot Sumame 

Date 
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· . 
. · . · PlOISM>e (12-44> 

. Ac,pnwed for i-. ltvougll 71Jl/200S. 0MB N51.ool2 

IMdlr it,.·- .. 
Reduction Ad-d 11186" no naw ... -NGUiteci ID .--wt IO •  co:lecllon ol klbmadorl unleM I ctmilaw • Wald 0MB conirQI number .. ·.. . 

U.S. Palenl end rrademertl-Offlce; U.S. DEPARTMENT OF OOY.IERCE 

. . PATENT APPLICATION f£E:-DETERMINAnON_ RECORD .. 
: . _ · . · . - Subatllute fot

.
Fonn··pro-a75 . ·e,edive Oec,mbef B:2004

, 
APPLICATION AS FILED - PART I 

FOR 
BASIC FEE 
131 CFR I. let■\. 1111 o, fcl) 

· SEARCH FEE 
(37 CF� 1 1epi (4. 0t (nt) 
EXAMINA11� FEE 
(37CFR Mll(cil. (p). 0t (q)) 
TOTAL a.AIMS 
p7 CFR J. 18(1)) .

· INOEPeNDENT'a.AIMS
(37 a=B_ 1. 16(11)) 

r 

APPIJCA 1'()N SIZE 
FEE 

. (31 a=R 1.16(•)) 

.. 

(Column 1) (Column 2) 

NUMBER Fl.ED NUMSER _EXTRA 

WA NIA 
.. •. 

NIA NIA. 

NIA I NIA 

� mmus 20 = .� . . 

�inua 3 = . .  �. 

. If.the spedllcaUon and cira�ngs exceed 100 
sheets of  paper. the �ppllcalion 5'2.e fee due 
ls $250 ($1 25 for sman entity) ror each · __ 
addlHonal 50 sheets or fraction thereof. See 
35 U.S.C. 41 (al<H(Gl and 37 CFR 1 .1 6(s) . . 

SMALL ENTITY 

RATE n\ FEE IS\ 
NIA 1 50.00 

NIA $250 . 
NIA · $100 

XS 25 -

XtOO 
-

.Of Oodtlt Nun'ber 

-✓ f,0 Y. 1/.? o,·-... , 

OTHERTHAN 
OR .

SMAL� ENTITY 

RATE IS\ FEe n,. 
WA 300.oo -·-_

� 
NIA $500 

. .  

NIA $200 

OR XS50 -
. 

X200 -

--
·,

: - + 1 80• . +360a 
· · MULTIPt.f DEPf� Ct.AIM PRESENT (37 CF_R 1. i6(j))

.. 

.-

· ". If the dlfere� In �umn 1 I$ I� th·an ze�o. enler � in colufTVl 2.- TOTAL 
. .

TOTAL �.:.. 

<( 

. !z 
w 
� 
0 
z 
w 

c:( 

al 

!z 
w 
� 
0 
z 
w 
� 
<( 

. .  

APPUCA.TION AS AMENDED - PART I I  . . . . 

' . ,
Tolal 

C31CFR 1.1�))
.Independent . Q1 CFR 1. �Glhll . .

(Cdumn 1 )  
ClAtMS 

REMAINING 
AFTER 

AMENDMENT 
. Minus 

. Minus. 

AppHcation Size Fee (37 CFR 1.16(s)) 

(Coll.!"111 2) 
Hl�HEST 
NUMBER 

PREVIOUSLY 
PAI0 FOR 

·-

(Colu'!l" 3) 

PRESENT. 
EXTRA 

. .. 

ARST _PRESENTATION OF MULTIPLE DEPEN� Cl.AIM (37 CFR q6(j)) . .
' 

(Column 1) (Column 2) · (Colu� 3) 
CLAIMS . HIGHEST 

: REMAINING NUMBER PRESENT 
AFTER . PREViouSL Y . EXTRA" 

... "AMENOMENt PAID FOR 
Total . . Minus-

.. = 
(37. CFR t.1G(lll .. 

Independent . . Minus ·- = 
(3� CAI 1. le(II)) 

�t� S_ize fee (37 CfR 1 .16(s)) 
I 

l'IRST PRESENTATION OF Wl.TIP\.E OEPEN� Cl.AIM (37 CFR 1.�69)) 

. • If Im! ent,y In column 1 Is less than the �nt,y ln·column
.
2, write V in colu� �-

- . . 

SMALL ENTllY OR 

RATE ($) ADDI-
TIONAL 
FEE ($) 

XS ·25 . = OR 

XlOO 
= OR 

+ 1 80= OR 

TOTAL 
AOO'l f:EE OR 

RATE ($) AOOI· 
llONAL ' FEE ($) 

XS 25 - = . Oil 
X100· =! OR '

· ·+ 18()= OR 

TOTAL . OR ADD'L FEE 
. .  

- If the "Hi� Number �eviously Paid fol" IN THIS Sf>ACE Is �ss than 20, enter "20". , .  �-If the. "Highest Number Previously Paid Foe" IN. T:tflS SPACE is less titan 3, enter -:r. 

OTHER THAN 
SMALL ENTITY 

RATE ($) -ADOI- . 
� 
FEE ISl 

XS50 

X2()() " = ' 

+3.60= 
. .  

TOTAL 
AOD'L FEE 

RATE ($) . ADDI· 
. . TIONAL 

FEE ($) 

XS50 =·  

)(200- = 

. . 
+360:

. 
•, 

·TOTAL 
ADO'L F-EE 

. . . .

The 'Hinhnst Number"Previousfv Paid for'' (Total o,-·lnd • ·- Is the hlnhest number found In the aooroprlate box In.column 1 .  

.. 
., 

. .  

.. 

. . 

. .  -

. 

� 

� 

This � of .lrifofinatlon Is red 37 CFR 1.16. The lnformatioil Is red to �ln or retaln ·a ·ben¢it the. · b6c which Is to file (an<f by the . requl_ br � . . ., . . . . , -! •• � • . �- . . • • •
USPTO to pn:icess) an application. Confidentiality Is governed by 35 U.S.C. ·122 and 37 CF.R ·1:14. 11us· colectioo ls-:-estiinated to.take 12 minutes to_ completd

L ·.: 
· · lncbling gathering, preparing, and &Ubmittlng the completed application"fonn to.the USPTO. T� wili vary depending tipon the incWJdual case. My comments· 
. on t� amount of tme you .requlr-e to complete �-is form_ and/9(_ su� for reducing ltd$ "burden,. should be sent to the ailef l�rmatlon Ofi"icer, U.S. Patent 

and -Trademaflc Office,tl.S. _Department of Commerce. P.O, Box 1450;Alexancpia. VA 2231�1450. DO NOT SEND FEES OR �Pl.ETED FORMS-10 THIS 
ADDRESS. SEND :ro: Commissioner for Patents, P.O. Box 1460 • ..Alexao<tria. VA 22313-1450. · 

· lfyqu need asfstance h oo,,¥}ietlng � �- call _1·8�T0.91� and selectopti9n 2 IPR2023-01270 Page 27



PATENT APPLICATION SERIAL NO. -----------=-

05/18/2006 NBELETE1 00000092 090435 11434330 

01 FC: 1011 300. 00 DA 
02 FC: 1111 500. 00 DA 
03 FC: 1311 200.00 DA 

PT0-1 556 

(5/87) 

U.S. DEPARTMENT OF COM M ERCE 

PATENT AND TRADEM A R K  OFFICE 

FEE R ECOR D  SHEET 
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Express Mail Label No. EV680508966US 

APPLICATION DATA SHEET 
UNDER 37 CFR §1.76 

(1) Inventor Information 

Inventor One Given Name: :  
Family Name: :  
Postal Address Line One: :  
City:: 
State or Province:: 
Postal or ZIP Code: : 
Citizenship Country:: 
Residence: :  

Inventor Two Given Name: : 
Family Name: :  
Postal Address Line One: :  
City: : 
State or Province : :  
Postal or ZIP Code : :  
Citizenship Country: :  
Residence: :  

Inventor Three Given Name: :  
Family Name: :  
Postal Address Line One: :  
City:: 
State or Province: :  
Postal or ZIP Code: : 
Citizenship Country: :  
Residence: :  

Inventor Four Given Name: :  
Family Name: :  
Postal Address Line One: :  
City: : 
State or Province: :  
Postal or ZIP Code : :  
Citizenship Country: :  
Residence : :  

Goudong 
Zhang 
490 Main Street, Apt. CB 

Farmingdale 
NY 
11735 

China 
Famingdale, NY, U.S.A. 

Sung-Hyuk 
Shin 
104 Eidner Way 
Northvale 
NJ 
07647 

U.S.A. 
Northvale, NJ, U.S.A. 

Stephen E. 
Terry 
15 Summit Avenue 
Northport 
NY 
11768 

U.S.A. 
Northport, NY, U.S.A. 

James M. 
Miller 
18 Louisburg Square 
Verona 
NJ 
07044 

U.S.A. 
Verona, NJ, U.S .A. 
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Inventor Five Given Name: :  Stephen G. 
Dick Family Name: :  

Postal Address Line One: :  
City:: 
State or Province: :  
Postal or ZIP Code: :  
Citizenship Country: : 
Residence: :  

(2) Assignee Information 

Name Line One:: 
Address Line One: :  
Address Line Two: :  
City:: 
State or Province: :  
Postal or ZIP Code: :  

61 Bobann Drive 
Nesconset 
NY 
11767 
U.S.A. 
Nesconset, NY, U.S.A. 

InterDigital Technology Corporation 
300 Delaware Avenue 
Suite 527 
Wilmington 
Delaware, U.S.A. 
19801 

(3) Correspondence Information 

Customer No.: : 
Name Line One: : 
Name Line Two:: 
Telephone No.: :  

(4) Application Information 

Title Line One:: 
Title Line Two: :  
Total Drawing Sheets: :  
Drawing Type: :  
Application Type: :  
Docket No. : :  

24374 
Jeffrey M. Glabicki 
Volpe and Koenig, P.C., DEPT ICC 
215-568-6400 

SUPPORTING ENHANCED UPLINK 
TRANSMISSION DURING SOFT HANDOVER 
Four (4) 
Formal 
Utility 
I-2-0674.2US 

(5) Representative Information 

Representative Customer No.: :  24374 

-2-
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(6) Domestic Priority Information 

This application is a : :  
>Application One: :  
Filing Date: :  

This application is a : :  
>Application Two: :  
Filing Date: :  

This application is a : :  
>Application Three: : 
Filing Date: :  

This application is a : :  
>Application Four: :  
Filing Date: :  

This application is a : :  

>Application Five · · 
Filing Date: :  

Continuation 
10/962,720 
October 12, 2004 

Non Prov. of Provisional 
60/578,674 
June 10, 2004 

Non Prov. of Provisional 
60/520,692 
November 17, 2003 

Non Prov. of Provisional 
60/5 19,990 
November 14, 2003 

Non Prov. of Provisional 
60/517,656 
November 5, 2003 

-3-
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Express Mail Label No. EV680508966US 

PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the PATENT APPLICATION of: 

Zhang et al. 

Application No.: Not Yet Known 

Filed: Not Yet Known 

For: SUPPORTING ENHANCED UPLINK 
TRANSMISSION DURING HANDOVER 

Group: 

Examiner: 

Not Yet Known 

Not Yet Known 

Our File: I-2-0674.2US 

Date: May 15, 2006 

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Further to Applicants' Duty of Disclosure pursuant to 37 C.F.R. §1 .56, 

Applicants wish to bring to the Examiner's attention the material cited on the enclosed 

PTO-1449 form. 

This application is a continuation of Application No. 10/962,720 filed on 

October 12, 2004, which claims the benefit of U.S. Provisional Application Serial 

Nos. 60/578,674 filed June 10, 2004; 60/520,692 filed November 17, 2003; 60/519,990 

filed November 14, 2003; and 60/517,656 filed November 5, 2003, which are 

incorporated by reference as if fully set forth. 
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Applicant: Zhang et al. 
Application No.: Not Yet Known 

Pursuant to 37 C.F.R. §1.98(d) copies of documents cited in the parent 

application are not enclosed, but copies will be provided upon request. These 

documents are identified on the PTO-1449 form by an asterisk (*). 

It is respectfully requested that the Examiner consider these documents and 

return an initialed copy of the PTO-1449 form indicating his consideration of the cited 

materials. 

Volpe and Koenig, P.C. 
United Plaza, Suite 1600 
30 South 17th Street 
Philadelphia, PA 19103 

JMG/pf 
Enclosure 

Respectfully submitted, 

Zhang et al. 

By 1 

-2-

J, 
. 

Registration No. 42,584 
(215) 568-6400 
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\i 

EXAMINER 

INITlAL 

FORM PTO-1449 

U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(Use several sheets if necessary) 

Express Mail Label No. EV680508966US 

Sheet 1 of 2 

ATTY. DOCKET NO. SERIAL NO. 
l-2-0674.2US Not Yet Known 

APPLICANT 
Zhang et al. 

FILING DATE GROUP 
Not Yet Known Not Yet Known 

U.S. PATENT DOCUMENTS 

FILING DATE IF 

DOCUMENT NUMBER DATE NAME CLASS SUBCLASS APPROPRIATE 

• 6,892,071 05/2005 Park et al. 

. 2003/0081 692 05/2003 Kwan et al. 

. 2003/01 61 284 08/2003 Chen 

. 2003/0210668 1 1/2003 Malladi et al. 

• 2004/0072567 04/2004 Cao et al. 
. 2004/0085934 05/2004 Balachandran et la. 
. 2004/0202129 1 0/2004 Kolding et al. 

• 2004/0203991 1 0/2004 Chen et al. 

. 2004/0219917 1 1 /2004 Love et al. 

• 2004/0219919 1 1/2004 Whinnett et al. 

• 2004/0219920 1 1 /2004 Love et al. 
. 2004/022831 3  1 1 /2004 Cheng et al. 
• 2005/0041 694 02/2005 Liu 

. 2005/0047354 03/2005 Zeira et al. 

• 2005/0048920 03/2005 Liu 

. 2005/0083888 04/2005 Smee et al. 

EXAMINER DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 
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Sheet 2 of 2 

FORM PTO-1 449 ATTY. DOCKET NO. SERIAL NO. 
l-2-0647.2US Not Yet Known 

U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE APPLICANT 

. 

• 

• 

• 

Zhang et al. 

INFORMATION DISCLOSURE 
FILING DATE GROUP STATEMENT BY APPLICANT 
Not Yet Known Not Yet Known 

(Use several sheets if necessary) 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.) 

GPP2 C.S0002-C, "Physical Layer Standard for cdma2000 Spread Spectrum Systems•, 
3rd Generation Partnership Project 2 "3GPP2", Version 2.0, Revision C, July 23, 2004. 

3GPP2 C.20003-C, "Medium Access Control (MAC) Standard for cdma2000 Spread Spectrum Systems", 
3rd Generation Partnership Project 2 "3GPP2", Version 2.0, Release C, August 2004. 

3GPP2 C.S0004-C, "Signaling Link Access Control (LAC) Standard for cdma2000 Spread Spectrum 
Systems", 3rd Generation Partnership Project 2 "3GPP2", Version 2.0, Revision C, July 23, 2004. 

3GPP2 C.S0005-C, "Upper Layer (Layer 3) Signaling Standard for cdma2000 Spread Spectrum Systems", 
3rd Generation Partnership Project 2 "3GPP2", Version 2.0, Revision c, July 23, 2004. 

EXAMINER DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 
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PTO/SB/05 (09-04) 
Approved for use through 07/31/2006. 

U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCfb 
Under the Panarwork Reduction Act of 1995 no nArsnns are ret1uired to resnnnd to a collection of information unless it disnlavs a valid 0MB control numbe• 

ru l-2-0674.2US ,nO -I -- � 0 UTILITY 
Attomay Docket No. 

PATENT APPLICATION Zhang et al. -
First Inventor -

TRANSMITTAL 
SUPPORTING ENHANCED UPLINK TRANSMISSION .... .... Title DURING SOFT HANDOVER C\J -
EV680508966US (Only for new nonprovisional applications under 37 CFR 1.53(b)) .... '" Express Mail Label No. ,:, 

APPLICATION ELEMENTS 
Commissioner for Patents 

ADDRESS TO: P.O. Box 1450 
See MPEP chapter 600 concerning utility patent application contents. Alexandria VA 22313-1450 

1. [8J Fee Transmittal Form (e.g., PTO/SB/17) ACCOMPANYING APPLICATION PARTS 

2. □ 
(Submit an original and a duplicate for fee processing) 

Applicant claims small entity status. 
9. D Assignment Papers (cover sheet & document(s)) See 37 CFR 1.27. 

3.[&] Specification [Total Pages 16 I 
Both the claims and abstract must start on a new page Name of Assignee 

4.[&] 
(For information on the prefemxf errangerrnmt, see MPEP 608.01 (sJ 
Drawing(s) (35 U.S.C. 1 13) [Total Sheats I 

5. Oath or Declaration [Total Sheats 3 I 10. D 37 CFR 3.73(b) Statement □Power of 
a. � Newly executed (original or copy) (when there is an assignee) Attorney 
b. A copy from a prior application (37 CFR 1.63(d)) 

[]or continuation/divisional with Box 18 completed) 11. D English Translation Document (if applicable) 
i. DELETIQN QF INVENTOR(S} 

Signed statement attached deleting inventor(s) 12. � lnfoEftion Disclosure Statement (PTO/SB/08 or PTO-1449) 
name in the prior application, see 37 CFR Copies of citations attached 1.63(d)(2) and 1.33(b). 

6.[&] Application Data Sheet. See 37 CFR 1.76 

7.0 CD-ROM or CD-R in duplicate, large table or 

8. 

�puter Program (Appendix) 
Landscape Table on CD 

Nucleotide and/or Amino Acid Sequence Submission 
(if apCJable, items a. - c. are required) 
a. Computer Readable Form (CRF) 
b. Specification Sequence Listing on: 

□ i. CD-ROM or CD-R (2 copies); or 
ii.O Paper 

C. □ Statements verifying identity of above copies 

13. D Preliminary Amendment 

14. [&] Return Receipt Postcard (MPEP 503) 
(Should be specifically itemized) 

15. D Certified Copy of Priority Document(s) 
(if foreign priority is claimed) 

16. D Nonpublication Request under 35 U.S.C. 122(b)(2)(B)(i). 
Applicant must attach form PTO/SB/35 or equivalent. 

17. D other: 

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of tha 
specification following the title, or in an Application Data Sheet under 37 CFR 1. 76: 

[[I Continuation □ Divisional D Continuation-in-part (CIP) of prior application No.: -�g(���?�.� ........... 
Prior application infonnation: Examiner Brian S. Roberts Art Unit: 2662 

19. CORRESPONDENCE ADDRESS 

IX] The address associated with Customer Number. I 24374 I OR D Correspondence address below 

Name VOLPE AND KOENIG, P.C., DEPT ICC 

Address 

City I State Zip Code 

Country 
1/1. 

I Telephone Fax 

Signature I � 1/N!li 111/J r /J /\.. 
I Date May 1 5 , 2006 

Name � 31r� M. Glabicki Registration No. I 
IPrint/Tvoel (Attomev/Aaentl 42,584 

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the indMdual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. 00 NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the fonn, call 1-800-PTO-9199 and select option 2. 

V 
C") 

� 

IP-

\ 
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Express Mail No. EV680508966US 
0-

0, 

01- S> -=== PTO/SB/17 (01-06) 
Approved for use through 07/31/2006. 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 01== 
0-=:= C 
O')- �Under the Paoerwork Reduction Act of 1995 no persons are reQuired to respond to a collection of Information unless It displays a valid 0MB control number 

r· Complete if Known 
�es pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818). 

Application Number Not Yet Known 
° FEE TRANSMITTAL Filing Date Not Yet Known 

For FY 2006 First Named Inventor Zhana et al. 
Examiner Name Not Yet Known D Applicant claims small entity status. See 37 CFR 1.27 
Art Unit Not Yet Known 

\.._TOTAL AMOUNT OF PAYMENT I ($) 1,000.00 Attorney Docket No. l-2-0674.2US 

METHOD OF PAYMENT (check all that apply) 

□check Dcredit Card DMoneyOrder □None Dother(pleaseidentify): 

I X ! Deposit Account Deposit Account Number: 09-0435 Deposit Account Name: lnterDigital Communications Co�ration 
For the above-identified deposit account, the Director is hereby authorized to: (check all that apply) 

(8Jcharge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 
[81 Charge any additional fee(s) or underpayments of fee(s) 

under 37 CFR 1.16 and 1.17 
l8:J Credit any overpayments 

WARNING: Information on this form may become publlc. Credit card Information should not be Included on this form. Provide credit card 
Information and authorization on PTO-2038. 
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POWER CONTROL FOR MOBILE COMMUNICATIONS 

The present invention relates to mobile telecommunications systems comprising power 

control means for diversity transmission and is particularly, but not exclusively, concerned 

s with third generation UMTS systems and diversity transmission communications. 

One particular method for power and interference control in communication systems using 

diversity transmission is SSDT (Site Selection Diversity Transmission). This method 

switches on and off the power radiated in one or several of the radio-links of a macro-

10 diversity communication, thus reducing interference in the down link by eliminating the 

contributions of some branches but still keeping the up-links and all other elements of the 

communication. 

To achieve that, the User Equipment (UE) must select the best radio links and transmit the 

1s  coded information of the sites or cells that should be kept to all the sites or cells that 

comprise the set of active radio links. This information can be corrupted due to transmission 

errors and lead to erroneous decisions. 

A first aspect of this invention is to provide a method, which assures that the correct set of 

, o radio links, is active in every situation. 

Telecommunication networks can be composed of equipment provided by different vendors 

and developed according to different standards or different standard releases. This can make 

that some of the base stations or nodes located in the different cell sites involved in a macro-

2 5  diversity transmission are not able to support site selection diversity transmission. 

A second aspect of this invention addresses this problem. 

According to a first aspect, the invention provides a method of operating a mobile 

3 o telecommunications system supporting Site Selection Diversity Transmission (SSDT). The 

method comprising means for coding cell site . identities with several degrees of protection 

against error corruption combined with means to set-up different levels of reception quality 

thresholds for the decoding of the cell site identities. 
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Preferably, the method comprises means for controlling the timing and right synchronisation for the activation and deactivation of Site Selection Diversity Transmission. 
s Preferably, the method further comprises, means to combine SSDT with other power control, interference control or diversity control methods like Transmit Antenna Array TxAA. 

According to a second aspect, the invention provides a method of operating a power or 
10 interference control system like SSDT in a mobile telecommunications system, characterised in that means are provided to identify situations where radio links originate from cells with different capabilities. The method further comprising means to actuate this power or interference control system accordingly. 
1s The invention extends to User Equipment and network components embodying the methods and preferred features above. The invention further extends to signals for use in the above methods. 

In this specification, terms of the art as defined in the UMTS specification are used for ease 
2 o of understanding. However, these terms are not intended to be limited to any specific system but are intended to encompass any functional equivalents in other systems specially those contemplating macro-diversity or soft handover capabilities, for example based on second generation IS-95 systems or the like. 
2s An embodiment of the invention will now be described, by way of example, with reference to the accompanying drawings in which: 

Figure 1 illustrates a macro-diversity situation. 
3 o The following description of an embodiment relates to application to a UMTS telecommunications system; as will be explained below, the invention is not so limited. 
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According to the embodiment, a mechanism is provided to control the operation of SSDT in a UMTS system. 
Further information on SSDT can be found in [ I ], section 5 .2.3.4. 
SSDT is a power control scheme for the UE in soft hand-over mode whereby the UE selects one of its cells cites from its active set to be 'primary' in the DL, and all others are classed as 'non-primary'. 

10 Operation is summarised as follows. The UE selects one of the cells from its active set to be 'primary, ' all other cells are classed as 'non primary' . The main objective is to transmit on the DL from the best cell, thus reducing the interference caused by multiple transmissions in a soft handover mode. A second objective is to achieve fast site selection without network intervention, thus maintaining the advantage of the soft handover. In 1s order to select a primary cell, each cell is assigned a temporary identification (Coded ID: In SRNC, cell ID is mapped to ID label and is  mapped to RL ID) and UE periodically informs a primary cell identification to the connecting cells. The non-primary cells selected by UE switch off the transmission power. The primary cell identity code is delivered via UL DPCCH FBI field. 
2 o In a situation with three different lengths of coded ID (temp cell ID) available denoted as "long", "medium" and "short". The SRNC decides which length of coded ID is used and notifies it to Node-B and UE. Two FBI settings FBI with one bit and FBI with two bits are supported for UL DPCCH. When the SRNC makes a decision to enable the SSDT it has to tell node-B which UL 
2 s DPCCH structure to use. The use of FBI field in UL DPCCH may vary as the other diversity methods such as TxAA may be used in parallel with the SSDT. 

Upon receipt of the primary cell ID by all the involved cells, the cells checks its minimum SSDT quality threshold (Min-Qth) value against the received UL quality. If it is above 
3 0  the minimum threshold value and the received Primary ID does not match its own Id (RL) then the non-primary cell switches the transmission power off. Otherwise if the received power is below the Qth then the cells continues to transmit normally. The Decoded temp 
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ld is only validated / acted upon by the Node-B when the link quality is above the 

minimum SSDT threshold quality value. This minimum threshold value is used so 

reliable detection of a frame can be achieved. 

s The following features are required for the operation of SSDT: 

Requirement! :  The SSDT function is initiated/terminated by the SRNC. 

Requirement2: SSDT once set in one state (ON or OFF) will remain in that state for a 

1 o considerable period of time and will only be changed as the result of some signaling 

procedure (for ex. NBAP, RNSAP). 

Requirement3: NBAP, RNSAP delays are less than 1 34ms. A typical user plane delay 

value is of 1 34ms. If NBAP and RNSAP delay is more than this then it may cause 

1 s  problems with many signaling procedures. 

Requirement4: SSDT identifier is set by SRNC to 'on' in Node B for each radio link. This 

will be set only when UE has more than or equal to 2 RLs, as a power control mechanism. 

20  Requirement5:SSDT should be on at Node B upon the S SDT activation at UE and SSDT 

should be off at UE upon the SSDT termination at Node B.  

Requirement6:ID label is mapped to RL ID, when RL ID's are created. 

2 s  Requirement7: LSB field of FBI bits is used for sending temp ID [5] . 

Requirement8:Temp ID must be terminated within a frame [ I ) . 

The Node-B Should act according to the following criteria: 

3 o If SSDT mode is activated and the received quality is higher than the quality threshold 

and the received ID is different than its own ID, then the node B will react switching off 

the power for the down link. 
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SSDT activation time: 

A proper timing is required in order to change Cell state from SSDT off to SSDT on ( or 

s on to off) at exactly the same point in time (i.e. same radio frame number). This will 

avoid the problem of some Node-B's encountering the unexpected UL DPCCH bits rather 

than that they used to handle in the previous frame. For example, if Tx-AA was operated 

before SSDT and UE send the Primary ID and the SSDT is off at node B then the Node-B 

may decode FBI bits as Tx-AA weight. In another case, Node-B may handle the FBI bits 

10 as pilot bit. 

Radio Cell Capabilities: 

Node-B SSDT capabilities like any other capabilities would be known by RNC through 

1s O&M function, and during soft handover, if the radio cell (Node-B) added can not 

support SSDT, then SRNC would make a decision to switch SSDT off in the previous 

node-B's (cells) and in UE. 

As an example, lets consider the case where a UE has two RL across Node B 1 and Node 

2 0  B2, and lets suppose that Node B l  supports SSDT and Node B2 does not support SSDT. 

In addition, SRNC does not have the prior knowledge whether Node B2 cell supports 

SSDT or not. In this case SRNC will send a RL configuration message with SSDT on to 

both Node-Bs. Node B2 would then respond with a RL Reconfiguration Failure message. 

As a consequence, this SRNC has to set SSDT to off by re-sending a RL Reconfiguration 

2s  message to Node B 1 and an RRC message to the UE. 

3 0  

In a case where SRNC has a prior knowledge of  the Node-Bs capabilities, then SRNC 

will not set SSDT on in this scenario because it has the knowledge that one of its r:,;Jode-B 

does not support SSDT. 

The SSDT support capability of Node-B can be indicated in the NBAP O&M Message 

Node-B capability Exchange Message or Node-B Resource Notification message. 
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Quality Threshold: 
The network operators should choose quality threshold values. These values (stated as an 

s example) may be chosen from one of following 8 different Qth settings, (0, -5, -10, - 15, -
20, -30, -40, -Infinity)[dB]. This values would be chosen with respect to the code word length, such as: 
When the ID code word is "long" then the Qth would be set "low" allowing a low quality 

1 o reception level. 
When the ID code word is "medium" then the Qth would be set "medium" allowing a medium quality reception level. 

1s When the ID code word is "Short" then the Qth would be set "High" to fight against a low quality reception level. 
Errors in decoding a short ID code word are more likely to occur, than when decoding a long code word. So when using a 0long" code word the quality threshold can be set to a 

2 o low value. 
List of parameters to be exchanged across the Iub/lur interfaces: 
SSDT indicator. 

2 s Activation time (for e.g. CFN). ID code length (long, medium, short). UL DPCCH Structure Indicator: 1 bit FBI or 2 bit FBI in FBI field of UL DPCCH. TxM mode indicator on/off. 
3 o Parameters related with O&M: 

Qth: Range of Quality values as discussed above. 
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ID code and associated Quality level 
"Long ID code" "Medium ID code" "Short ID code" 

Small Quality Level Medium Quality Level Large Quality Level 
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TABLES IN NODE-B 

The following is an example of  ID Code tables stored in Node-B: 

s Table 1 Settings of ID codes for 1 bit FBI 

ID code 
ID label "long" 

a 000000000000000 

b 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
C 00000000 1 1 1 1 1 1 1  
d 1 1 1 1 1 1 1 10000000 
e 00001 1 1 1 1 1 1 1000 

f 1 1 1 1 000000001 1 1  

Table 2 Settings of ID codes for 2 bit FBI 
ID code 

"medium" 

0000000(0) 
1 1 1 1 1 1 1 (1 )  
0000 1 1 1 (1 )  
1 1 1 1 000(0) 

001 1 1 1 0(0) 
1 100001 ( 1 )  

"short" 

00000 
1 1 1 1 1  

0001 1 
1 1 100 

001 10 

1 1001 

(Column and Row denote slot position and FBI-bit 
position.) 

ID label "long" "medium" "short" 

a 0000000(0) 000(0) 000 
0000000(0) 000(0) 000 

b 1 1 1 1 1 1 1 (1) 1 1 1 ( 1 )  1 1 1  
1 1 1 1 1 1 1(1) 1 1 1 ( 1 )  1 1 1  

C 0000000(0) 000(0) 000 
1 1 1 1 1 1 1(1) 1 1 1 ( 1 )  1 1 1  

d 1 1 1 1 1 1 1 (1) 1 1 1 ( 1 )  1 1 1  

0000000(0) 000(0) 000 

e 0000 1 1 1(1) 001 (1)  001 
1 1 1 1000(0) 1 10(0) 100 

f 1 1 1 1000(0) 1 10(0) 1 10 
0000 1 1 1(1) 001( 1 )  0 1 1 
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NBAP I RNSAP USE for SSDT Indication: 
The following messages related with SSDT are included in the NBAP, RNSAP protocols: 
The required information elements for these messages, namely, RL Reconfiguration Prepare, RL Reconfiguration Commit, and RL Reconfiguration Failure are shown in the following tables: 

RL Reconfiguration Prepare SSDT Infonnation 0 SSDT Indication On/off M UL DPCCH Structure Indicator 1bit FBI / M 2bit FBI ID code length Short I M Long I Medium TxAA Indication On/off M 

RL Reconfiguration commit SSDT lnfonnation 0 Activation Time CFN M 
RL Reconfiguration Failure RL ID M Cause (SSDT not supported) M 

Using the NBAP protocol to convey messages related to SSDT has its advantages and 1s disadvantages the following is a summary of them: 
Merits: 
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Assured Delivery. 

Software impact only. 

Easy to keep track of node-b hardware status. 

IfTxAA and SSDT are combined the use ofNBAP simplifies the implementation. 

Demerits: 

3 NBAP/RNSAP messages for each SSDT setting. 

Increase in processing load & hence delay. 

1 o A second solution would be to use the DCH control frame protocol to convey messages 

relating to SSDT: 

15 

2 0  

The following i s  the simplest DCH Control Frame Protocol for SSDT indication triggered 

by SRNC: 

Merits: 

SSDT INDICATION 

RL ID  

SSOT INDICATION 

ID Code length 

Activation time 

UL DPCCH Structure Indicator 

TxAA indication [FFS] 

OCH Control frames are very simple. 

Lower layer and faster to process. 

1/D 

On/off 

Long/medium/sho 

rt 

CFN 

1bit FBI I 2bit 

FBI 

On/off 

OCH C-FP for SSDT does not need to with every OCH data frame. 
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Demerits: No assured delivery ofDCH C-FP. Hardware as well as software Impact. 

s Both "NBAP/RNSAP" or "OCH control frame" protocols could be used for this purpose depending on implementation priorities. 
It will be appreciated that the invention can therefore be implemented in virtually all current and telecommunications systems where diversity transmission or soft handover is 

10 implemented. 

1 5  

To assist in appreciating how the invention may be extended, a glossary of some term definitions used in the art pertaining to UMTS systems is provided; any of the terms of art may be replaced by functionally equivalent components in a non-UMTS system. 
The following documents are incorporated herein by reference: 
[ I ]  3GPP RAN TS 25.214, Physical layer Procedures 
[2) 3GPP RAN TS 25 .427, UTRAN Iub/Iur Interface User Plane Protocol for OCH 

2 o Data Streams [3] 3GPP RAN TS 25.433, NBAP SPECIFICATIONS [4] 3GPP RAN TS 25.423, RNSAP SPECIFICATIONS [5] 3GPP RAN TS 25.21 1 ,  Physical Channel and Mapping of Transport channel onto Physical channel. 
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Terms and definitions : 
Node B: A logical node responsible for radio transmission / reception in one or more cells s to /from the UE. It also tenninates the Iub interface towards the RNC. 
Diversity transmission: Situation where the UE has more than one RL at a time. RLs generated by a single source, but conveyed via several parallel physical channels. 

10  Soft Handover: Situation similar to diversity transmission where one RNC adds RLs to a UE, which already has RL(s). 

Abbreviations: 
15 RL Radio Link DL Down Link UL Up Link DPCCH Dedicated Physical Control Channel 
2 0  SSDT Site Selection Diversity Transmission 

NBAP Node B Application Part RNSAP Radio Network Subsystem Application Part SRNC Serving Radio Network Controller RNC Radio Network Controller 
25 UE User Equipment 

FBI Feed Back Information TxAA Transmit Antenna Array SHO Soft Handover Qth Quality Threshold 
3 0  O&M Operation & Maintenance CFN Cell Frame Number IE Information Element 
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0 Optional 

M Mandatory 

DCH Dedicated Channel 

DCH C FP DCH Control Frame Protocol 

TPC Transmit Power Control 

cw Code Word 

UMTS Universal Mobile Telecommunications System 

LSB Less Significant Bit 

RRC Radio Resource Control 

Iub Interface between RNC and Node B 

lur Interface between two RNCs 

All features described herein can be independently provided unless otherwise stated. 
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Claims: 

1 .  Method for operating a power or interference control system like SSDT in a mobile 

telecommunications system, characterised in that means are provided to identify 

s situations where radio links originate from cells with different capabilities. 

2. Method according to claim 1 further comprising means to actuate this power or 

interference control system according to those capabilities. 

1 o 3 .  Method according to claims 1 or 2 where the power or interference capabilities are 

15 

activated and deactivated by a Serving Radio Network Controller (SRNC). 

4. Method according to claim 3 where the node owning the cell (Node B) informs these 

capabilities to the SRNC by means of a signalling message. 

5. Method according to claim 3 where the SRNC knows these capabilities through 

Operation and Maintenance (O&M) functionality. 

6. Method of operating a_ mobile telecommunications system supporting Sit,e Selection 

2 o Diversity Transmission (SSDT) comprising means for coding cell site MeTJtities with 

several degrees of protection against error corruption combined with means to set-up 

different levels of reception quality thresholds for the decoding of the cell site identities. 

7. Method according to claim 6 where a Serving Radio Network Controller (SRNC) 

25  signals to the nodes owning the cells (Node Bs) and to the mobile units (UEs) the coding 

length of the cell site identities to be used. 

8. Method according to claim 7 where a long coding length corresponds to a low reception 

quality threshold, a medium coding length corresponds to a medium reception quality 

30 threshold and where a short coding length corresponds to a high reception quality 

threshold. 

9. Method according to claims 6 to 8 comprising means for controlling the timing and right 
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synchronisation for the activation and deactivation of Site Selection Diversity 
Transmission. 

I 0. Method according to claim 9 where the frame number is used for synchronisation 
s purposes. 

1 0  

1 1 . Method according to claims 6 to 8 comprising means to combine SSDT with other 
power control, interference control or diversity control methods like Transmit Antenna 
Array {Tx.AA). 

12. Method according to claim 1 1  where the SRNC signals to the Node B the uplink 
channel structure to use in order to accommodate the different 
power/interference/diversity control methods. 

1s 13. A Radio Network Controller operating according to a method described in any of claims 

2 0  

1 to 12. 

14. A Cell, Node B or Base Station Transceiver operating .according to a method described 
in any of claims 1 to 12. 

1 5. Mobile Station or User Equipment implementing or capable to operate in a 
telecommunications system implementing any of the methods described in claims 1 to 

12 or including equipment as described in claims 13 and 14. 

2 5  1 6. Mobile telecommunications system operating a power or interference control strategy 
of the type Site Selection Diversity transmission (SSDT) in which means are given to 
code cell site identities with several degrees of protection against error corruption 
combined with means to set-up different levels of reception quality thresholds for the 
decoding of the cell site identities, the system further including signalling means to 

3 o identify situations where radio links originate from cells with different capabilities in 
order to activate or deactivate the power or interference control. 
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Downlink Shared Channel <DSCH) 
Power Control in Soft Handover 

BACKGROUND OF THE INVENTION 
1 .  Technical Field 

PCT/IB0l/00893 

The present invention relates to wireless networks and, more particularly, to 
power control of a downlink shared channel in the context of downlink: transmit 

diversity. 

2. Discussion of Related Art 
Universal Mobile Telecommunications System (UMTS) is to be the third 

generation mobile system, which is to offer higher data rates and a wide range of 
telecommunications services, including support for multimedia. UMTS will 
provide high-quality services with efficient use of network resources. UMTS is to 
be based on the Global System for Mobile communications (GSM) with some 
major modifications, e.g., a new radio interface. The UMTS network is to support 
both circuit-switched and packet-switched services. The circuit-switched 
technology will be based on the current GSM circuit-switched technology and the 
packet-switched technology on the General Packet Radio Service (GPRS), which is 
a new packet service for GSM. 

The architecture of UMTS is thus to be based on GSM/GPRS. However, 
the access network part of UMTS will be new and revolutionary compared to 
GSM. The UMTS Terrestrial Radio Access (UTRA) Network (UTRAN) will be 
the new radio interface, which will be able to operate in two different modes: . -
Wideband Code Division Multiple Access (WCDMA) and Time Division/Code 
Division Multiple Access (TD/CDMA). On the core network side, UMTS will 
consist of enhanced GSM-based circuit-switched and GPRS-based packet-switched 
core networks. UTRAN will have the ability to support multiple simultaneous 
connections for one user, i.e., simultaneous packet- and circuit-switched 
connections, and every connection can have individual properties, e.g., QoS 
(quality-of-service) parameters. Contrary to GPRS, UTRAN can also guarantee 
throughput for a packet-switched connection. This property is vital for some multi-

1. 

media applications. Despite the wider bandwidth available in the UMTS system 
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compared to GSM, the radio part of the system will remain the most susceptible to bottlene�ks. As always, the design objective is an efficient use of limited resources without compromising versatility. The UMTS packet network architecture will be highly similar to GPRS. However, the naming of some elements and interfaces ·has been changed from GPRS. Figure 1 shows the GPRS network architecture, and Figure 2 shows the UMTS packet network architecture. The UMTS packet network consists of the following network elements: 30-SGSN: it will be th� third generation version of the serving GPRS support node (SGSN). 30-GGSN: it will be the third generation version of the gateway GPRS support node (GGSN). HLR: it will be the GSM home location register (HLR) with some updates. Node B:  it will correspond to base transceiver station (BTS) in GSM. RNC (Radio Network Controller): it will correspond to base station controller (BSC) in GSM. The core network (CN) part of the packet-switched side will consist of 30-SGSN, 30-GGSN and HLR elements. The packet core network will include also the backbone network for connecting core network elements 3G,.SGSN and 30-GGSN together. Node B and RNC will comprise the radio access network (RAN) part of the UMTS network. RAN will correspond to GSM's BSS (Base Station Subsystem) . The responsibility of RAN is the handling of all radio-specific functions, e.g., radio channel ciphering, power control, radio bearer connection setup and release. The basic separation between elements will be that Node B will handle the physical layer functions, and RNC will handle the management functions. However, the separation might be slightly different than in GSM. As can be seen by comparing Figs. 1 and 2, the biggest architectural difference will be the new interface (lur) inside RAN. It will reside between RNCs. In this connection, UMTS introduces a new concept called macrodiversity. 
2 
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In a macrodiversity situation, data will be sent via multiple Node Bs. Because signals will transferred via multiple routes over the air interface and combined in the MS and RNC, e.g., the fading effect will be less harmful, and thus lower power levels can be used. However, those Node Bs may belong to the area �f two or more different RNCs, so the interface, i.e., Iur-interface between RNCs is required. In this situation, as shown in Fig. 3, the RNC can be in two logical roles. the RNC can be logically either a "drift" RNC (DRNC) or a "serving" (SRNC). The actual termination point of the Ju-interface will be SRNC, as shown for both logical possibilities in Fig. 3. The Ju-interface will connect the radio access network (RAN) and core network (CN), whether it be packet- or circuit-switched. SRNC will control information transfer and request radio resources from appropriate DRNCs. The DRNC will only relay information between the MS and SRNC, which is depicted in Fig. 3 .  Cell level mobility issues will be handled within UTRAN. When there exists a dedicated connection to the user equipment, the UTRAN will handle the radio interface mobility of the UE. This includes procedures such as soft handover. For the new macrodiversity concept for 3G, it will be possible to set up multiple radio links simultaneously between a user equipment, for instance, a mobile station, in a wireless telecommunications system, in order to be in a position to decide which of the wireless links from a plurality of base stations is preferred at any given point in time during a communications session and to switch seamlessly between the radio links during the session depending on which link is preferred. In other words, a switch to a base station with a stronger signal can be made without having to set up a new connection. This means that the user equipment should be in a position to measure the magnitude of at least one parameter of the plural radio links simultaneously established between the user equipment and more than one of the plurality of base stations in order to . . periodically decide which one of the more than one of the plural radio links is currently preferred for use in the communications session between the user equipment and an end terminal connected to the system. Thus, a soft handover is a category of handove� procedures where the radio links are added and abandoned in such a manner that the user equipment (UE) 
3 
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always keeps at least one radio link to the UTRAN. For instance, as shown in Fig. 4, several Node B base stations (BSl ,  BS2, BS3) are illustrated in several corresponding cells. A user equipment in the form of a mobile station (MS) is shown moving from one cell to another. As the distance from base station 1 (BSl) increases, as illustrated in Fig. 5 ,  the received signal strength from base station 1 at the mobile station decreases, while the received signal strength from base station 2 (BS2) increases. This is particularly noteworthy in a region of base station diversity shown as a distance window, with the signal strengths from base station 1 and base station 2 crossing over inside the window. Within a threshold region of signal strength, a soft handover can be effected, whereby the mobile station always keeps at least one radio link to the UTRAN effective. A This is distinguished from a hard handover, which would be a handover between different frequencies or between WCDMA and GSM ( or a switch from FDD (Frequency Division Duplex) to TDD (Time Division Duplex) within UMTS). It will be important for WCDMA power control to ensure that each user equipment receives and transmits just enough energy to properly convey information while interfering with other users no more than necessary. As shown in Fig. 6, several mobile stations (MSI ,  MS2, MS3, MS4) are shown communicating with a base station within a cell via corresponding radio links. Fig. 7 shows received power at the base station (BS) without power control, and Fig. 8 shows received power at the base station with optimal power control. In the . downlink direction, a single mobile station sees the power levels of the whole transmission from the base station, and the power levels should in the ideal case vary as a function of the path loss in the downlink, and thus the power levels for optimal power control are different at the different observation points. It is proposed in UMTS to provide a group of functions to control the level of transmitted power, in order to minimize interference and keep the quality of the connections. The proposed functions consist of up and downlink outer loop power control, up and downlink inner loop power control, and up and downlink open loop power control for both ordinary and compressed transmit power. The open loop power control for both the uplink (UL) and downlink (DL) sets the initial power of the user equipment (UE), i.e., at random access. The 
4 
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function uses UE measurements and broadcasts the cell/ system parameters as input. 
The function is located both in the UTRAN and the UE. The downlink open loop 
power control receives downlink measurement reports from the UE. 

The uplink and downlink inner loop power control set the power of the 
uplink and downlink dedicated physical channels. For the uplink inner loop power 
control in FDD, it is a closed loop process located in Node B for FDD. It receives 
the quality target from the uplink outer loop power control ( discussed below), and 
quality estimates of the uplink dedicated physical control channel. The power 
control commands are sent on the downlink dedicated physical control channel 
(DPCCH) to the UE. This function is located in both the UTRAN and the UE. 

The uplink outer loop power control is located in the SRNC and sets the 
target quality value for the UL inner loop power control (which is located in Node 
B for FDD). It receives input from quality estimates of the transport channel. The 
UL outer loop channel is used mainly for a long-term quality control of the radio 
channel. The target quality value is sent to the UE by the SRNC. In FDD, if the 
connection involves both an SRNS and a DRNS, the function of UL outer loop 
power control (located in the SRNC) sets the target quality for the UL inner loop 
power control function (located in Node B). 

Similarly, the downlink inner loop power control sets the power of the 
downlink dedicated physical channels. It receives the quality target from the Db 
outer loop power control and quality estimates of the downlink dedicated physical 
control channel. The power control commands are sent on the uplink dedicated 
physical control channel to the UTRAN. This function is located in both the 
UTRAN and the UE. For instance, Fig. 9 shows an uplink inner loop power 
control for two mobile stations (MS 1 ,  MS2) in communication with a base station 
(BS) on corresponding uplinks (Pl ,  P2). If the SIR (Signal-to-Interference Ratio) 
detected is greater than the SIR set by the UL outer loop power control, then 
appropriate "down" TPC (transmit power control) commands are sent on the 
downlink. On the other hand, if the detected SIR is less than the target, the TPC 
commands command an up increment of power from the mobile station. Typically, 
the up or down command would be 1 dB within an approximately 70 dB range (21 

5 
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dBm to -50 dBm) for the uplink and within an approximately 20 dB range for the 
downlink. 

The power control of the downlink shared channel (DSCH), which is a 
transport channel shared by several UEs and associated with a dedicated channel, 

can also be controlled in this way (see 3G TS 25.214 v.3 . 1 . 1  (1 999- 12) at Sec. 
5 .2.2) . But the UMTS specifications do not specify exactly how the DSCH power 
control is normally to be done. Basically, two alternatives exist. Either the DSCH 
is made to follow the DCH power variations, or the DSCH power level is fixed. 
For instance, for common channels the approach of the prior art would be to just 

use a fixed power level or to control the power level slowly via the RNC to follow 
the dedicated channel power level ( although such an approach is not believed to 
have yet been specified in the interface specifications). As mentioned above, in the 
downlink direction, a single mobile station sees the power levels of the whole 
transmission from the base station, and the power levels should, in the ideal case, 
vary as a function of the path loss in the downlink, and thus the power levels for 
optimal power control are different, depending upon the location of the mobile 
station. If the power level for DSCH is fixed, then the power for all users is the 
same in the downlink and should be sufficient to reach a mobile station at the cell 
edge, although some of the users would need much less power in practice. On the 
other hand, if the DSCH power control is done based on the DCH power control, 
there will be a problem on soft handover. The reason for this is that the user 
equipment (UE) selects a primary cell periodically by measuring the RSCP 
(received signal code power) of CPICHs (common pilot channels) transmitted by 
the active cells. The cell with the highest CPICH RSCP is detected as a primary 
cell. Normally when a new base station is added, it is expected that the base 
station can assume that it is primary or close to the primary in the power level for 
that UE, especially if DSCH traffic for that terminal is handed over to that base 
station, but then afterwards information is not given if other base stations are 
dropped or added to the active set in the soft handover state. The prior art methods 
have no real means to determine if the signal from the base station is the strongest 
one the terminal is receiving. 

6 
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Thus, for power control of DSCH, the problem is that the base station is not 
continually updated on whether the initially indicated soft handover state is still 
valid or not. Consequently, it could be the case that the power control of the 
DSCH is being done based on a non-dominating DCH. This would mean that the 
DSCH power level would be too low. 

A solution would be to add a parallel power control loop for DSCH use. 
But this would be a problem, because DSCH does not contain any pilot bits, and it 
also has long periods of silent duration. A parallel power control loop for DSCH 
use, such' as a 100 Hz parallel power control loop, would not necessarily be very 
well "up-to- date" when the transmission on DSCH is initiated (such a solution 
might, for instance, borrow n symbols per 10 millisecond frame from the existing 
power control command stream for DSCH use; if borrowing one symbol per 10  
millisecond frame the resulting rate would be 1 00 Hz). Another possibility would 
be to add a second, fully parallel stream with separate symbols, also with a rate of 
1 500 Hz (1 5 slot frames provided at 1 500 Hz rate with one slot per frame for 
power command) for DSCH. But this would be burdensome and would require 
more changes to the current specification. Also, controlling DSCH on its own is 
n�t feasible, since DSCH is discontinuous and since it does not provide reference 
(pilot) symbols. 

DISCLOSURE OF INVENTION 
An object of the present invention is to provide a power control of a 

downlink shared channel in the context of downlink transmit diversity. 

According to a first aspect of the invention, a method for use in a wireless 
telecommunications system having at least one user equipment (UE) and a plurality 
of base stations connected to a common network controller, wherein said UE is 
able to periodically determin.e the magnitude of at least one parameter of plural 
radio downlinks simultaneously established from more than one of said plurality of 
base stations to said UE in order to periodically decide which one of said more 
than one of said plural radio downlinks is from a currently preferred base station 
for use in a communications session between said UE and an end terminal in 
communication with said system, comprises the steps of periodically signaling on 

7 
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an uplink from said UE to at least one of said more than one of said plurality of 
base stations that a downlink to said UE from said at least one of said more than 
one of said plurality of base stations is or is not from said currently preferred base 
station, and periodically selecting, in response to said periodic signaling on said 
uplink from said UE, a power control method for at least said downlink: to said UE 
from said at least one of said more than one of said plurality of base stations. 

Further in accordance with the first aspect of the invention, a method 
wherein in response to said signaling step signaling that said downlink to said UE 
from said at least one of said one or more base stations is not from said currently 
preferred base station, said step of periodically selecting selects a fixed power level 
control method for said downlink to said UE from said not currently preferred base 
station. 

Still in accordance with the first aspect of the invention, a method wherein 
in response to said signaling step signaling that said downlink from said at least 
one of said one or more base stations to said UE is from said currently preferred 
base station, said step of periodically selecting selects a power control method 
based on a power level of another, related downlink to said UE from said currently 
pref erred base station. 

According to a second aspect of the invention, an apparatus for use in a 
wireless telecommunications system having at least one user equipment (UE) and a 
plurality of base stations connected to a common network controller, wherein said 
UE is able to periodically determine the magnitude of at least one parameter of 
plural radio downlinks simultaneously established from more than one of said 
plurality of base stations to said UE in order to periodically decide which one of 
said more than one of said plural radio downlinks is from a currently preferred 
base station for use in a communications session between said UE and an end 
terminal in communication with said system, comprises means for periodically 

. . 
signaling on an uplink from said UE to at least one of said more than one of said 
plurality of base stations that a downlink to said UE from said at least one of said 
more than one of said plurality of base stations is or is not from said currently 
preferred base station, and means for periodically selecting, in response to said 
periodic signaling on said uplink from said UE, a power control method for at least 
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said downlink to said UE from and said at least one of said more than one of said 
pl\Jl'ality of base stations. 

In accordance with the second aspect of the invention, an apparatus wherein 
said means for periodically selecting, in response to said signaling step signaling 
that said downlink to said UE from said at least one of said one or more base 
stations is not from said currently preferred base station, selects a fixed power level 
control method for said downlink to said UE from said not currently preferred base 
station. 

Further in accordance with the second aspect of the invention, an apparatus 
wherein said means for periodically selecting, in response to said signaling step 
signaling that said downlink from said at least one of said one or more base 
stations to said UE is from said currently preferred base station, selects a power 
control method based on a power level of another, related downlink to said UE 
from said currently preferred base station. 

According to a third aspect of the invention, a user equipment (UE) for use 
in a wireless telecommunications system having at least one said UE and a plurality 
of base stations connected to a common network controller, wherein said UE is 
able to periodically determine the magnitude of at least one parameter of plural 
radio downlinks simultaneously established from more than one of said plurality of 
base stations to said UE in order to periodically decide which one of said more 
than one of said plural radio downlinks is from a currently-preferred base station 
for use in a communications session between said UE and an end terminal in 
communication with said system, said UE comprises sensing means, responsive to a 
downlink signal from a plurality of base stations for providing a corresponding 
plurality of sensed signals, storage means responsive to said plurality of sensed 
signals for storing said plurality of sensed signals and for providing said plurality 
of sensed signals from storage upon demand, comparator means responsive to said 
plurality of sensed signals retrieved from said storage means for comparing a 
parameter relating to said sensed signals for providing an comparison signal 
indicative of a comparison between the parameter magnitudes of said sensed 
signals, selection means responsive to said comparison signal from said comparator 
means for selecting a preferred base station and for providing a selection signal 

9 
IPR2023-01270 Page 71



5 

1 5  

20 

25 

30 

WO 02/01893 PCT/IB0l/00893 

indicative thereof, and signaling means responsive to said selection signal for 
providing an uplink signal indicative of the preferred base station. 

According to a fourth aspect of the invention, an apparatus for use in a 
wireless telecommunications system having at least one user equipment (UE), 

wherein said system includes a plurality of base stations connected to a commbn 

network controller, wherein said UE is able to periodically determine the magnitude 
of at least one parameter of plural radio downlinks simultaneously established from 

more than one of said plurality of base stations to said UE in order to periodically 
decide which one of said more than one of said plural radio downlinks is from a 

currently-preferred base station for use in a communications session between said 
UE and an end terminal in communication with said system, wherein said apparatus 
is responsive to a selection signal from a user equipment indicating an 
identification of a pref erred base station, said apparatus comprises selecting means 
responsive to said uplink signal for determining whether the base station is 
preferred or not and providing a selection signal indicative thereof, and power 
control means responsive to said selection signal, for providing a downlink control 
signal to said user equipment with a power level selected according to whether or 
not a preferred base station is determined. 

These and other objects, features and advantages of the present invention 
will become more apparent in light of the detailed description of a best mode 
embodiment thereof, as illustrated in the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 shows a GPRS infrastructure, according to the prior art. 
Fig. 2 shows a UMTS infrastructure, according to the prior art. 
Fig. 3 shows two known examples of macrodiversity for UMTS in which a 

user equipment simultaneously has radio links with two or more UTRAN access 
points with the aim of improving quality of the radio connection for providing 
seamless handover. 

Fig. 4 shows a user equipment in the form of a mobile station moving 

between cells in a wireless telecommunications network in which the mobile station 
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has the possibility of simultaneously having radio links with two or more of the 
base stations of the cells in question. 

Fig. 5 shows the signal strength of the signals received by the mobile 
station of Fig. 4 from the base stations in the three cells depicted there as the 
distance from BS 1 increases. 

Fig. 6 shows a plurality of base stations situated in a cell served by a base 
stations, wherein the distances between the various mobile stations and the base 
station vary. 

Fig. 7 shows the various power levels received at the various mobile 
stations of Fig. 6 from the base station without any power control. 

power. 
Fig. 8 shows the same situation as shown in Fig. 6, except with optimal 

\ 

Fig. 9 shows a known fast closed loop power control, which is essential in 
WCDMA. 

Fig. 10 shows a wireless telecommunications system having at least one 
user equipment (UE) and a plurality of base stations connected to a common 
network controller, wherein the UE is able to periodically determine the magnitude 
of at least one parameter of plural radio downlinks simultaneously established from 
more than one of the plurality of base stations to the UE in order to periodically 
decide which one of the more than one of the plural radio downlinks is from a 
currently-preferred base station for use in a communications session between the 
UE and an end terminal in communication with the system. 

Fig. 1 1  shows the UE of Fig. 10 in more detail, according to the present 
invention. 

Fig. 1 2  shows one of the base stations of Fig. 10 in more detail, according 
to the present invention. 

Fig. 1 3  shows an improved DSCH power control in soft handover for 
WCDMA, according to the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 
Fig. 10 shows a user equipment (UE), for instance, in the form of a mobile 

station 10 having multiple radio links simultaneously established between itself and 

1 1  
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plural base stations (BS) in a wireless telecommunications system using the 

macrodiversity concept. In order to be in a position to decide which of the 

wireless links from the plurality of base stations is preferred at any given point in 

time during a communications session and to be able to switch seamlessly between 

the radio links during the session depending on which link is preferred, the UE 

should have sensing means 12, such as shown in Fig. 1 1 , responsive to a selected 

parameter of the various downlinks 14, 1 6, 1 8  from respective base stations 20, 22, 

24. An interface means 26 may be provided connected to an antenna 28, which 

provides the sensed downlink signals 14, 16, 1 8  to the interface means. The 

interface means receives the downlink signals on a signal line 30 connected to the 

antenna and provides an output signal on a line 32 to the sensing means 12 

indicative of the received downlink signals 14, 1 6, 18 .  The interface means 26 

may form part of a duplexer 34 which may also include an interface means 36 for 

providing an uplink signal on a line 38 to the antenna 28. 

The sensing means 12 senses the downlink signals on the line 32 and 

provides a sensed signal on a line 42 having a magnitude indicative of the selected 

sensed parameter sensed by the sensing means 12. This may be, for instance, 

signal strength. A storage means 44 is responsive to the sensed signal on the line 

42 for temporarily storing the magnitude of the sensed parameter for each of the 

respective downlinks 14, 1 6, 18 .  Once stored, these stored signal magnitudes can 

be provided on demand as signal outputs on lines 46 to a comparator means 48 for 

comparison therein. The comparator means 48 can, for instance, determine the 

downlink 14, 1 6, 18  with the largest magnitude signal strength. It can then indicate 

on a signal line 50 which downlink 14, 1 6, 1 8  has the largest signal strength 

magnitude. A selection means 52 responsive to the signal on the line 50 can then 

select or designate a preferred base station from which the downlink with the 

largest signal magnitude is currently emanating. It can indicate this selection on a 

selection signal line 54 to a signaling means 56, which in response thereto signals 

the identity of the selected base station on a signal line 58 to the interface means 

36 which, in turn, provides the identification or selection signal as an uplink on the 

line 38 to the antenna 28, where it is radiated as an uplink identification or 

selection signal as indicated on an uplink signal line 60 which may be distinct. 

12 
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This process is repeated periodically in order to decide as the mobile station moves 
about in relation to the various base stations, which one of the more than one of 
the plural radio links is currently preferred for use in the communications session 
between the user equipment and an end terminal (not shown) connected to the 
system. Thus, if a particular station loses signal strength and another gains as the 
mobile station moves in relation to the base station, the user equipment can signal 
this information upstream and indicate which base station is currently pref erred for 
providing the downlink that actually is currently selected for carrying the session. 
Portions of the downlinks that are not selected can be shut off, e.g., data carrying 
portions (as opposed to voice). 

It should be realized that the components shown in the UE of Fig. 1 1  are 
functional blocks that need not be carried out as discrete entities, as shown. In 
fact, they are more likely to be carried out as executable software code resident in 
a permanent memory installed in the UE. Such a configuration is well known and . 
can generally be represented as a general or special purpose signal processor 
including a central processing unit (CPU), a read-only memory (ROM) for storing 
the executable code, a random access memory (RAM) for storing temporary 
computational results, stored data information and the like, various input/output 
(1/0) devices, timing means including a clock, all interconnected by data, address 
and control buses. The functions of the blocks shown in Fig. 1 1  can then be 
carried out in such software code stored in a ROM, as mentioned, and can be 
written by any person skilled in the art consulting Fig. 1 1  or a flowchart, state 
diagram or the like describing such functions. It will thus be realized that the 
various functional blocks shown in Fig. 1 1  can be div,ided or combined according 
to the selected algorithm. For instance, tl1e comparator means 48 and selection 
means 52 can be carried out as a single functional block, whereby the result of the 
comparison automatically indicates the preferred base station without having to go 
through an extra selection step. Likewise, the various other blocks shown in both 
Fig. 1 1  and Figs. 10, 12 and 13 ,  can be functionally transferred to other blocks or 
combined with other blocks. 

Referring now to Fig. 12, one of the base stations 20 shown in Fig. 10  is 
illustrated with an antenna 62 for providing the downlink 14 at a power level 

1 3  
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controlled according to the invention, as well as for receiving the uplink 60 from 

the UE. It may include separate antennas but is shown with a duplexer 64 for use 

"with a single antenna. The duplexer is responsive to the uplink signal on the line 

60 from the UE from the antenna and provides the downlink signal on a line 66 to 

a selecting means 68 for providing a selection signal on a line 70 to a power 

control means 72 which controls the level of power provided on the downlink 14 

by means of an output signal on a line 74 to the duplexer 64. The power control 

means is responsive to a downlink information or voice signal on a line 75 which 

contains the intelligence to be transmitted on the downlink 14. I.e., the power 

control means 72 provides the signal on the line 75 as its output on the line 74 at 

varying power levels depending on the signal on the line 70. In this way, the base 

station can be responsive to the uplink signal on the line 60, which is indicative of 

whether or not the base station is preferred for providing the downlink signal on 

the line 14. The information signal on the line 75 can instead be provided to 

another, parallel device which is, in turn, controlled by the signal on the line 74 

operating as a control signal. 

As mentioned, the process of selection at the UE can be based on a 

parameter of the downlink, such as signal strength. Normally, one of the base 

stations 20, 22, . . .  , 24 would be selected as the preferred base station and would be 

the only one supplying the communications session ongoing between the UE and 

the not-shown terminal connected to the system. It should also be mentioned that 

the base stations 20, 22, 24 may be connected to a common network controller 76, 

which is in turn connected to other, hierarchically higher control devices within the 

mobile telecommunications system. However, for purposes of illustrating the 

present invention, it is not necessary to show such other devices. It will be realized 

that the functional block shown situated in the base station 20 ·of Fig. 12 could 

therefore be carried out in whole or in part at different hierarchical levels within 

the mobile telecommunications system. For instance, all or part of the fru1ctions 

can be carried out at the upstream RNC (see Fig. 2) instead of at the base station 

(Node B). 

A specific application of the present invention will now be described in 

connection with the DSCH proposed for WCDMA. The DSCH ( downlink shared 
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channel) is to be used in WCDMA for transmission of packet data in the downlink. 

The DSCH is a common channel that is operated in such a way as to always be 

associated with a dedicated channel (OCH). The main reason for the use of DSCH 

is the saving of the orthogonal code resource when compared to the case that a 

dedicated channel resource is reserved for all users according to the maximum peak 

data rate. An example use is to allocate the speech service on a dedicated channel 

and then the packet data service on the DSCH. In that event, DSCH is most usable 

for services where delay may vary, such as non-real time packet data (worldwide­

web-browsing, etc.). (See "WCDMA for UMTS, Radio Access for Third 

Generation Mobile Communications", edited by Holma and Toskala, Wiley 2000, 
Sec. 6.2.2.6 at page 77, and Sec. 6.4.7 at pp. 99- 100.) 

Considering the macrodiversity problem mentioned above where the DSCH 

power control for a terminal may suffer when the power level is set according to a 

non-dominating dedicated channel, reference is made to Fig. 13 ,  which shows an 

improved DSCH power control in soft handover for WCDMA, according to the 

present invention. 

Currently, site selection diversity transmit (SSDT) power control is defined 

in the Third Generation (30) Technical Specification 25.214 Version 3 . 1 . 1  (1999-

12) at Sec. 5.2. 1 .4 as an optional macrodiversity method in soft handover mode. 

The user equipment (UE) selects one cell from its active set to be primary and 

periodically informs a primary cell ID to the connecting cells via an uplink in an 

FBI (feedback information) field. Non-primary cells, not selected by the UE as the 

primary cell, switch off the transmission power of the DPDCH (Dedicated Physical · 

Data Channel) of the particular DCH associated with the corresponding UE. 
In SSDT, according to the 30 TS 25.214 specification at Sec. 5.2. 1 .4.5, a 

non-primary cell can switch off its DPDCH output (i.e., no transmissions). The 

cell manages two downlink transmission power levels, Pl ,  P2. Power level Pl is 
. . . 

used for downlink DPCCH ( dedicated physical control channel) transmission power 

level, and this level is updated as described above for ordinary transmit power 

control ( or power control in compressed mode) regardless of the selected state 

(primary or non-primary). The actual transmission power of TFCI (transmit format 
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combination indicator), TPC (transmit power control), and pilot fields of DPCCH is 

set by adding Pl and the offsets PO I ,  P02 and P03, respectively. 

It should be realized that the currently proposed downlink transmit power 

control procedure controls simultaneously the power of a DPCCH ( dedicated 

physical control channel) and its corresponding DPDCHs ( dedicated physical data 

channels). The power control loop adjusts the power of the DPCCH and DPDCHs 

with the same amount, i.e., the relative power difference between the DPCCH and 

DPDCHs is not changed. According to Sec. 5.2. 1 . 1  of the above-mentioned 30 TS 

25.214, Version 3 . 1 .0, the relative transmit power offset between DPCCH fields 

and DPDCHs is determined by the network. The TFCI, TPC and pilot fields of the 

DPCCH are offset relative to the DPDCHs' power by POI ,  PO2 and PO3 dB 

respectively. The power offsets may vary in time. 

Referring back to Fig. 13, it shows a user equipment (UE) in the form of a 

communicator (80) in communication with two base stations (Node Bs in 30) 82, 

84 over two corresponding pairs 86, 88 of up and down links. The Node B on the 

left 82 and the Node B on the right 84 are hardwired to a common radio network 

controller (RNC) 90, such as one of the RNCs shown in Fig. 2. In other words, 

each RNC shown in Fig. 2 is connected to multiple Node B base stations, each 

occupying a particular cell in a group of cells served by the RNC. Each Node B is 

connected to the RNC by an lub interface, as shown in Fig. 2. The RNC 90 of 

Fig. 10  may be connected to another RNC, as suggested in Fig. 2, over another 

interface called the Iur interface. In this way, the communicator 80 of Fig. 10 can 

actually move from a group of cells served by one RNC to a group a cells served 

by another RNC, while at the same time maintaining an active connection at all 

times and without having to tear down and build up such connections when making 

such transitions. 

In any event, the exemplary DSCH power control can be residing in the 

Node B or in the RNC, for instance. Although shown residing most conveniently 

in the base station in Fig. 12, it should be realized that it could be residing in the 

RNC, or even further upstream, for instance, in the 3G-SGSN of Fig. 2 .  The 

DSCH power control can be fast or slow and can be the same as the associated 

OCH, but in the proposed 3G, the Node B does continually not have the 
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information as to when it is in soft handover, and thus as time goes on during a 
session the DCH power may become too low to be used as a DSCH reference. 
This is because the Node B does not have information during the connection 
whether it is the primary or not at any given point in time. Updating this 
information with the network would be slow and not necessarily always up to date. 

The above-mentioned SSDT gives an indication in soft handover whether a 
cell is primary or not. The base station (Node B) is expected not to transmit data, 
but only control information, when the cell ID sent by the UE does not match the 
base station. 

According to an embodiment of the present invention, the SSDT signaling is 
used regardless of whether the base stations actually use it, and the SSDT is used 
for its signaling information to configure DSCH transmission power with the 
principle that if the cell is primary, the DSCH power is set based on the DCH, and 
if not, then a fixed power level or an offset power level with respect to DCH is 
used. 

For a proposed parameterization over Node B, for the RNC interface (Iub) 
there will be an offset between DCH and DSCH parameterized as a function of 
primary indications over an averaging period. 

For instance, for Node B the following parameters can be used per radio 
link: 

DSCH is offset when (A) primary or (B) non-primary. More specifically, 
for case (A) the offset would be 0, i.e., offset is a function of data rate only. For 
case (B), the offset would be a function of, e.g., primary indications over the last 
ten frames. Thus, for a I 0/10  primary indication, the offset would be 0 dB, while 
if only one out of 10 frames were indicating the base station to be primary, then a 
10 dB off set would be given, for example. 
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CLAIMS 
1 .  Method for use in a wireless telecommunications systei:n (1) having 

at least one user equipment (UE) (10) and a plurality of base stations (20, 22, 24) 
connected to a common network controller (76), wherein said UE is able to 
periodically determine the magnitude of at least one parameter of plural radio 
downlinks ( 14, 1 6, 1 8) simultaneously established from more than one of said 
plurality of base stations to said UE in order to periodically decide which one of 
said more than one of said plural radio downlinks is from a currently preferred 
base station for use in a communications session between said UE and an end 
terminal in communication with said system, comprising the steps of: 

periodically signaling on an uplink (60) from said UE to at least one 
of said more than one of said plurality of base stations that a downlink to said UE 
from said at least one of said more than one of said plurality of base stations is or 
is not from said currently preferred base station; and 

periodically selecting, in response to said periodic signaling on said 
uplink from said UE, a power control method for at least said downlink to said UE 
from said at least one of said more than one of said plurality of base stations. 

2. The method of claim 1 ,  wherein in response to said signaling step 
signaling that said downlink: to said UE from said at least one of said one or more 
base stations is not from said currently preferred base station, said step of 
periodically selecting selects a fixed power level control method for said downlink 
to said UE from said not currently preferred base station. 

3. The method of claim 1 ,  wherein in response to said signaling step 
signaling that said downlink from said at least one of said one or more base 
stations to said UE is from said currently preferred base station, said step of 
periodically selecting selects a power control method based on a power level of 
another, related downlink to said UE from said currently preferred base station. 
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4. Apparatus for use in a wireless telecommunications system (1) 

having at least one user equipment (UE) (10) and a plurality of base stations (20, 

22, 24) connected to a common network controller (76), wherein said UE is able to 

periodically determine the magnitude of at least one parameter of plural radio 

downlinks (14, 1 6, 1 8) simultaneously established from more than one of said 

plurality of base stations to said UE in order to · periodically decide which one of 

said more than one of said plural radio downlinks is from a currently preferred 

base station for use in a communications session between said UE and an end 

terminal in communication with said system, comprising: 

means for periodically signaling (56) on an uplink (60) from said UE 

to at least one of said more than one of said plurality of base stations that a 

downlink to said UE from said at least one of said more than one of said plurality 

of base stations is or is not from said currently preferred base station; and 

means for periodically selecting (68), in response to said periodic 

signaling on said uplink from said UE, a power control method for at least said 

downlink to said UE from and said at least one of said more than one of said 

plurality of base stations. 

5. The apparatus of claim 4, wherein said means for periodically 

selecting, in response to said. signaling step signaling that said downlink to said UE . 

from said at least one of said one or more base stations is not from said currently 

preferred base station, selects a fixed power level control method for said downlink 

to said UE from said not currently preferred base station. 

6. The apparatus of claim 4, wherein said means for periodically 

selecting, in response to said signaling step signaling that said downlink from said 

at least one of said one or more base stations to said UE is from said currently 

preferred base station, selects a power control method based on a power level of 

another, related downlink to said UE from said currently preferred base station. 

1 9  
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7. User equipment (UE) for use in a wireless telecommunications 
system having at least one said UE and a plurality of base stations connected to a 
common network controller, wherein said UE is able to periodically determine the 

magnitude of at least one parameter of plural radio downlinks simultaneously 
established from more than one of said plurality of base stations to said UE in 
order to periodically decide which one of said more than one of said plural1 radio 
downlinks is from a currently-preferred base station for use in a communications 
session between said UE and an end terminal in communication with said system, 
said UE comprising: 

sensing means (12), responsive to a downlink signal (32) from a 
plurality of base stations for providing a corresponding plurality of sensed signals 
(42); 

storage means ( 44), responsive to said plurality of sensed signals for 
storing said plurality of sensed signals and for providing said plurality of sensed 
signals ( 46) from storage upon demand; 

comparator means (48), responsive to said plurality of sensed signals 
retrieved from said storage means for comparing a parameter relating to said sensed 
signals for providing an comparison signal (50) indicative of a comparison between 
the parameter magnitudes of said sensed signals; 

selection means (52), responsive to said comparison signal from said 
comparator means for selecting a preferred base station and for providing a 
selection signal (54) indicative thereof; and 

signaling means, responsive to said selection signal for providing an 
uplink signal ( 5 8) indicative of the preferred base station. 

20 
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8. Apparatus for use in a wireless telecommunications system having at 

least one user equipment (UE), wherein said system includes a plurality of base 

stations connected to a common network controller, wherein said UE is able to 

periodically determine the magnitude of at least one parameter of plural radio 

downlinks simultaneously established from more than one of said plurality of base 

stations to said UE in order to periodically decide which one of said more than one 

of said plural radio downlinks is from a currently-preferred base station for use in a 

communications session between said UE and an end terminal in communication 

with said system, wherein said apparatus is responsive to a selection signal from a 

user equipment indicating an identification of a preferred base station, said 

apparatus comprising: 

selecting means ( 68), responsive to said uplink signal for 

determining whether the base station is preferred or not and providing a selection 

signal (70) indicative thereof; and 

power control means (72), responsive to said selection signal, for 

providing a downlink control signal (74, 14) to said user equipment with a power 

level selected according to whether or not a preferred base station is determined. 

21 
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Method and System For Providing a Downlink Connection 

in a Cellular Network 

FIELD OF THE INVENTION 

The present invention relates to a method and system for providing a downlink 

connection in a cel lular network, such as a radio access network of a WCDMA 

(Wideband Code Division Multiple Access) system.  

BACKGROUND OF THE INVENTION 

In 3rd generation WCDMA systems, the downl ink capacity is a l imiting factor for 

system capacity. Therefore, site selection d iversity transmit power control (SSDT) 

has been proposed as a macro-d iversity method for the soft handover mode in 

radio access networks. 

During soft handover, a terminal device, such as a mobile station or user equ ip­

ment, is in the overlapping cel l  coverage area of e .g .  two sectors belonging  two 

d ifferent base stations, which are called Node Bs in the corresponding 3rd genera­

tion partnership project (3GPP) specifications. The terminal device monitors re­

ceived signals broadcasted from the different base stations, compares them to a 

set of thresholds, and reports them accordingly back to the base stations. Based 

on this information ,  the network orders the terminal device to add or remove base 

station l inks from its active set of soft handover cells. The active set is defined as a 

set of base stations or active cells from which the same user information is sent to 

the user equipment (UE). Furthermore, in a micro diversity or softer handover 

case, soft handover is performed between sectors or cells belonging to the same 

base station or node B. Thus, in the present example, the communications be­

tween the mobile station and the base station may take place concurrently via two 

air interface channels, one for each sector or active cell separately. This requires 

the use of two separate codes in the downlink direction,  so that the mobile station 

can distingu ish the signals. The SSDT operation can be summarized as fol lows. 

The mobile station selects at least one of the cells from its active set to be "pri-
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mary", all other cel ls are classed as "secondary". The main objective is to transmit 

on the downl ink from the primary cell, thus reducing the interference caused by 

multiple transmissions in the soft handover mode. A second objective is to achieve 

fast site selection without network intervention on higher protocol layers, thus 

5 maintaining the advantage of the soft handover. 

In order to select at least one primary cel l ,  each cell is assigned a temporary iden­

tification ( ID) and the mobile station periodical ly informs a primary cell ID to the 

active cel ls. I n  response thereto, the non-primary cells selected by the mobile sta­

tion switch off their transmission power. The primary cel l  I D  is delivered by the 

1 0  mobile station to the active cells via an uplink FBI (Feedback Information) field. 

Thus, each cell is given a temporary ID during SSDT and this ID is util ized as a 

site selection signal. The ID is giv�n a binary bit sequence and the I D  codes are 

transmitted al igned to the radio frame structure . 

The mobile station selects a primary cell periodically by measuring the Received 

1 5  Signal Code Power (RSCP) of common pilot channels (CPICHs) transmitted by 

the active cells. The cell with the highest CPICH RSCP is selected as a primary 

cel l. Also the Signal-to-Interference Ratio (S I R) could be used for primary cell se­

lection. The mobile station periodically sends the ID code of the primary cell via 

predetermined portions of the uplink FBI field assigned for SSDT use (FBI S field). 

20 A cell recognizes its state as non-primary if the following conditions are fulfi l led 

simu ltaneously: 

1 .  the received ID  code does not match with the own ID code;  

25 2. the received uplink signal quality satisfies a quality threshold 0th defined by 

the network; and 

3. if uplink compressed mode is used , less than N 1Dl3 bits are lost from the ID 

code (as a result of uplink compressed mode}, where N 10 denotes the number 

30 of bits in the ID code. 
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Otherwise, the cell recognizes its state as primary. 

The state of the cells {primary or non-primary) in the active set is updated syn­

chronously. 

Thus, in SSDT, a mobile station period ical ly chooses at least one of its active cells 

5 or base stations having minimum path loss in its transmission to the mobile sta­

tion. However, since the ID is sent over the air interface, it may be possible that 

the ID ls detected erroneously. When the ID  is detected erroneously, the problem 

may occur that all active base stations switch off their output power simultane­

ously. On the other hand, the mobile station may receive a downlink transmission 

10  signal from an assumed primary base station, which however has not transmitted 

the data , whi le it was transmitted by a secondary base station. The first problem 

may cause frame errors but does not lead to additional interference, whereas the 

latter problem is a more serious problem, because in this situation, the fast trans­

mit power control takes up the control of the transmission power of the undesired 

15  secondary base station. The resulting high transmission power of. the undesired 

secondary base station might cause high add itional interference to other users. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide a method and system 

for establishing a downli□k connection, by means of which the downlink capacity 

20 can be improved without increasing the risk of interference. 

This object is achieved by a method of providing a downlink soft handover connec 

tion in a cellular network, wherein a cel l  is selected as a primary cell determined ir  

a site selection power control scheme, said method comprising the steps of: 

providing a selection function for selecting said cell of said cellular network based 

25 on a comparison of properties of downlink signals received from at least two cells; 

transmitting a feedback information indicating the result of said selection to a net­

work element controlling said at least two cells; and 

controll ing said at least two cel ls based on said feedback information so as to 

establish said downlink connection. 
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Additionally, the above object is achieved by a system for providing a downlink 

connection in a cel lular network, said system comprising: 

a terminal device having a selection function for selecting a cell of said cellular 

5 network based on a comparison of downlink signals received from at least two first 

network elements serving respective cells, wherein said terminal device is adapted 

to transmit a feedback information indicatihg the result of said selection to said 

cel lular network; and 

a second network element for receiving said feedback information and for control-

1 0  l ing said at least two first network elements based o n  said feedback information so 

as to establish said downlink connection. 

Furthermore, the above object is achieved by a network element for providing a 

downlink connection in a cellu lar network, said network element comprising: 

receiving means for receiving a feedback information from a terminal device; and 

15  extracting means for extracting said feedback information and  for transmitting said 

extracted feedback information to said cellular network. 

Final ly, the above object is achieved by a network element for providing a down­

link connection in a cellular network, said network element comprising: 

receiving means for receiving a feedback information from a terminal device via at 

20 least two first network elements; 

checking means for checking an identification information provided in said feed­

back information; and 

controlling means for controlling said at least two first .network elements so as to 

establish said downlink connection. 

25 Accordingly, the detection accuracy can be improved significantly due to the fact 

that the network centrally controls the downlink transmissions of the base stations. 

This improved detection accuracy due to the central control leads to a better over­

all system capacity. I n  particular, the feedback information of more than one cell o 

base station of the active set of a concerned terminal device is combined to en-

30 sure correct detection of the temporary ID. Thereby, performance loss due to ID 
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reception errors can be decreased. The proposed solution can be regarded as an 

add itional diversity gain to ID detection. Moreover, a shorter ID code can be used 

due to the improved detection probabil ity, to thereby reduce the communication 

delay between  the first and second network elements. 

5 According to an  advantageous further development, the identification information 

may be extracted at the second network element, whi le the feedback information 

is routed via the first network elements. 

Accord ing to another advantageous development, the identification information 

may be extracted at the first network element and transmitted to the second net-

1 O work element. 

The selected cell may be a primary cell determined in the site selection diversity 

control scheme. 

Furthermore, the control ling step may comprise transmitting a transmission com• 

mand to one of the at least two first network elements, which one serves the se-

1 5  lected cell .  

The downlink connection may be provided via a Dedicated Physical Data Channel 

of a WCDMA system .  

Preferably, the controlling step may comprise a decision step based on a l ikeness 

function, the decision step being used to determine an estimated primary cell for 

20 the downl ink connection. In  this case, the l ikeness function may be included in the 

feedback information . In particular, the decision step may be based on a prede­

termined decision rule in which individual l ikeness functions of the active cells are 

summarized to determine the index of the estimated primary cell. 

The first network element may be a Node B or a base station transceiver, and the 

25 second network element may be a radio network controller. Alternatively, in a mi­

cro diversity case (i .e .  softer handover), the first network element may be a sector 

of a Node B,  and the second network element may be a radio network control ler. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In the fol lowing, the present invention is described in more detail based on pre­

ferred embodiments with reference to the accompanying drawings In which: 

Fig. 1 shows a schematic block diagram of a network architecture in which the 

5 present invention can be applied ; 

Fig. 2 shows block d iagrams of network elements involved in the system accordin� 

to the preferred embodiments; 

Fig . 3 shows a signal ing d iagram indicating an SSDT signaling accord ing to a first 

preferred embodiment; and 

1 0  Fig . 4 shows a signaling d iagram indicating an SSDT signal ing accord ing to a sec• 

and preferred embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The preferred embodiments will now be described on the basis of a radio access 

network architecture of a 3rd generation WCDMA system, such as a Universal Mo-

1 5  bile Telecommunications System Terrestrial Radio Access Network (UTRAN}, as 

indicated in Fig . 1 .  

Accord ing to Fig. 1 ,  a user equipment 1 0  is connected via rad io interfaces to a ra­

dio network sub-system (RNS) of the UTRAN . The RNS comprises e.g. three 

Node Bs N 1 , N2, N3 which are arranged to route the data flow to a Radio Networ� 

20 Controller {RNC) 20. It is noted that the term "Node 8" may be replaced by the 

more generic term "Base Station" which has the same meaning. The Node Bs N 1 

to N3 are adapted to serve respective cells C1 to C3, while the ID of at least one 

of them may be stored in the active set of the UE 1 0  due to their overlapping cells 

The RNC 20 owns and controls the radio resources In Its domain, i .e . the Node B� 

25 N1 to N3 connected to it. It .provides a rad io resource control and mobil ity man-
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agement function and is the service access point for all services the UTRAN pro­

vides to at least one core networks (indicated on the upper part of Fig. 1 ). 

Accord ing to the preferred embodiments, the performance loss due to the ID re­

ception errors is decreased by shifting the SSDT control towards the network site, 

5 e.g. to the RNC 20, such that the radio access network controls the Dedicated 

Physical Data Channel (DPDCH) or Dedicated Physical Channel (DPCH) trans­

mission of the Node Bs N1  to N3. 

Fig. 2 shows a schematic block diagram of the network elements involved in the 

SSDT transmission between the UE 1 0 and the RNC 20. A UE 1 0 transmits its 

1 0  feedback information indicating temporary IDs of primary cells in the FBI field of 

the DPDCH channel. The Node Bs N 1  to N3 then transmit the received ID softbits 

or softvalues (FBI bits) to the RNC 20. I n  Fig. 2, relevant parts of the preferred 

embodiments are shown in  a first Node B N 1  and the RNC 20. In  particular, the 

first Node B N 1 comprises a transceiver (TRX) 1 2  for transmitting and receiving 

1 5  data to/from a UE 1 0. The received data is supplied to a FBI extraction unit 14  

where the information contained i n  the FBI field i s  extracted and suppl ied or 

transmitted to the RNC 20. It is noted that the same parts or blocks are also pro­

vided at the other node Bs N2 and N3. The RNC 20 comprises a switching func­

tion or switch 22 for selecting at least one of the Node Bs N 1 to N3 and for supply-

20 ing data received from the selected Node B to an ID checking function or unit 24, 

where a primary cell to be used for the downlink transmission to the UE 1 0 is esti­

mated or determined, e.g. based on a decision rule. The identity or index or ID of 

the estimated primary cell is supplied to an SSDT command generation unit 26 in 

which corresponding -commands for switching on or off at least one of the respec-

25 tive Node Bs N 1  to N3 are generated and supplied to the switch 22. Thus, the 

SSDT control is performed at the RNC 20 to thereby reduce the probabil ity of the 

ID reception errors. 

It is noted that the above described functions or blocks of the node Bs N 1  to N3 

and the RNC 20 may be implemented by discrete hardware elements or by soft-

30 ware routines controlling a processor device. 
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Fig. 3 shows a signaling diagram of an SSDT signal ing accord ing to the first pre­

ferred embodiment. I n  the first preferred embodiment, a centralized detection of 

the ID codes of determined primary cells is performed. The Node Bs N1 to N3 

transmit the received ID softbits or softvalues extracted at the FBI extraction un it 

5 14  to the RNC 20. The RNC 20 detects the ID aid MRC (Maximal Ratio Combin­

ing) between ID softbits or softvalues originated from one active set. It is noted 

that the term "active set" means the set of Node Bs which transmit for one UE or 

mobile terminal during a normal soft handover operation. This detection is per­

formed at the ID  checking unit 24. After ID detection, the RNC 20 Informs the 

1 0  Node Bs N 1  to N3 to switch off or on the concerned DPDCH or DPCH transmis­

sion by using the SSDT command generating unit 26. 

Thus, as ind icated In Fig. 3, the FBI bits are initially transmitted from each of the 

Node Bs N 1  to N3 to the RNC 20. Then, after ID detection, respective SSDT 

commands are transmitted to each of the Node Bs N1  to N3. 

1 5  Fig. 4 shows a signaling diagram indicating an SSDT signaling according to the 

second preferred embodiment. In the second preferred embodiment, the Node Be 

N1 to N3 are arranged to detect the temporary ID of the primary cells e.g. in ·the 

FBI extracting unit 1 4. The detected IDs are then transmitted to the RNC 20: 
Based on the received IDs, the RNC 20 checks in the ID checking unit 24 whethe 

20 there is existing at least one transmitting Node B in the active set. Based on the 

checking result, the RNC 20 generates corresponding switching commands in the 

SSDT command generating unit 26 and transmits these commands to one or al l 

Node Bs in the active set. This decentralized ID detection  may also be performed 

based on a decision rl:Jle e.g. as explained in the following. 

25 The decision rule may be based on some kind of l ikeness functions which may be 

applied in the RNC 20 in the case of the first preferred embodiment, or in the Nod 

Bs N1 to N3 in the case of the second preferred embodiment. In the second pre­

ferred embodiment, the likeness functions may be sent to the RNC 20, instead of 

the ID softbits. Then, the RNC 20 makes the decision in the ID checking unit 24 

30 based on the received l ikeness functions. 
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In the following, the ID detection based on a soft variable connection between a 

Node B and the RNC 20 is described based on corresponding algorithms. I n  the 

conventional SSDT schemes, the temporary ID Is detected separately at each 

Node B. In  this case, the decision rule applied can be expressed as fol lows: 

z i 
= arg max !'i (z) 

ze{l, ... ,b} 
(1 ) 

where z1 is the index of the estimated primary cell in the Ith Node B and b is the 

number of active cells. The l ikeness function of the above example can be ex­

pressed e.g. by the following equation: 

JD_ code length 

n' (z) = Lq 1 [d]C. (d] (2) 
d=I 

1 0 where q[d] Is the soft decision from the received dth I D  code symbols and cz[d] is 

the dth ID code symbol from the zth ID  codes. 

1 5  

I n  contrast thereto, according to the preferred embodiments of the present inven­

tion, the temporary ID Is detected centrally at the RNC 20. The applied decision 

rule can be expressed as fol lows: 

z = arg max( _
f ni (z)J 
z=l 

ze{l, ... ,b) 

(3) 

where z is the index of the estimated primary cel l .  

As already mentioned, the l ikeness function can be calculated In the Node Bs or c 

the RNC 20 and may be obtained by the above equation (2). 

The performance difference between the preferred embodiments of the present 

20 invention and the conventional SSDT schemes is described in the fol lowing basec 

on practical examples. In the example, a three-way soft handover is assumed, 
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where three Node Bs are contained in the active set, as ind icated in Fig. 1 .  As­

suming an ID code length of 1 6  bits, a radio channel environment of a pedestrian, 

a UE location at the boundary of cells, a speech signal of 1 2.2 kbit/s and equal 

pathless in each l ink, a gain of 1 .2 to 2.3 dB compared to the conventional SSDT 

5 solution can be obtained. Due to the strong decrease in the ID reception errors, 

the performance of the SSDT scheme according to the present invention can be 

regarded as an  SSDT performance with perfect ID  feedback. 

In conventional SSDT solutions, the most serious error situation exists when the 

primary ID is detected erroneously in the primary Node B or base station. This 

1 0  may occur due to fast fading situations which are ful ly uncorrelated between the 

uplink and downlink direction. In the SSDT scheme accord ing to the present inven 

tion, the probabil ity of this kind of error is significantly lower due to the add itional 

diversity gain in the centralized ID detection .  

In  the present invention, communication delays between the Node Bs N1 to N3 

1 5  and the RNC 20 may become a problem. However, this problem can be tackled fo 

example by using a shorter ID  code. Nevertheless, this shorter ID code does not 

lead to a deterioration of the performance, as the detection probabil ity is improved 

It is noted that the present inventior.t can be implemented in any cel lu lar network ir 

which some kind of macro diversity functionality is provided. The names of the 

20 various functional entities, such as the RNC 20 or the Node Bs N 1 to N3 may be 

different in d ifferent cel lular networks. The names used in the context of the pre­

ferred embodiment are not intended to limit or restrict the invention. Moreover, an� 

kind of decision rule may be applied -to determine or estimate the cel l  to be used 

for the downl ink transmission at the central network element, i .e .  the RNC 20, or e 

25 ·the non-central network elements, I .e . the Node Bs N1 to N3. The preferred em­

bodiments may thus vary In the scope of the attached claims. 
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Claims 

1 .  A method of providing a downlink soft handover connection In a cellular 
network, wherein a cell is selected as a primary cell determined in a site se­
lection power control scheme, said method comprising the steps of: 

5 a) providing a selection function for selecting said cell of said cellular net-
work based on a comparison of properties of downlink signals received 
from at least two cells (C1 -C3); 

b) transmitting a feedback information indicating the result of said selec­
tion to a network element (20) controlling said at least two cells (C1 -

1 0  C3); and 

1 5  

20 

25 

c) controll ing said at least two cells (C1 -C3) based on said feedback in­
formation so as to establish said downl ink connection. 

2. A method accord ing to claim 1 ,  further comprising the step of adding an 
identification information of said selected cell to said feedback information, 
and extracting said identification at said network element (20). 

3. 

4.  

5. 

A method according to claim 1 ,  further comprising the step of adding an 
identification information of said selected cell to said feedback information, 
and extracting said identification information at said at least two cells (C1 -
C3), and transmitting said extracted identification information to said net­
work element (20). 

A method according to any one of the preceding claims, wherein said con­
trolling step comprises transmitting a transmissian command to one of said 
at least two cells (C1 -C3}, which one serves said selected cel l . 

A method according to any one of the preceding claims, wherein said 
downl ink connection is provided via a Dedicated Physical Data Channel 
(DPDCH) or a Dedicated Physical Channel (DPCH) of a WCDMA system. 

6. A method accord ing to any one of the preceding claims, wherein said con­
troll ing step comprises a decision step based on a l ikeness function, said 
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decision step being used to determine an estimated primary cell for said 
downlink connection. 

7. A method according to claim 7, wherein saiq likeness function is Included ir 
said feedback information . 

5 8. A method according to claim 7 or 8, wherein said decision step is based on 
the fol lowing decision rule: 

1 0  

1 5  

20 

9. 

z = arg max( .f o.i (z)) , 
i=l 

ze{l, ... ,b} 

wherein z denotes the index of said estimated primary cell for said downlinl 
connection, b denotes the number of active cells, and n1 denotes the l ike­
ness function for the i-th one of said at least two cells. 

A system for providing a downlink connection in a cellular network, said sy� 
tern comprising : 
a) a terminal device (1 0) having a selection function for selecting a cell of 

said cellular networ:k based on a comparison of downlink signals re­
ceived from at least two first network elements (N 1 -N3) serving respec 
tive cells (C1 -C3), wherein said terminal device (1 0) is adapted to 
transmit a feedback Information indicating the result of said selection tc 
said cellular network; and 

b) a second network element (20) for receiving said feedback information 
and for controlling said at .least two first network elements (N1 -N3) 
based on said feedback information so as to establ ish said downlink 
connection. 

1 0. A system according to claim 1 0, wherein said first network element is a 
Node B (N1 -N3) or Base Station Transceiver, and said second network 

25 element is a Radio Network Controller (20). 
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1 1 .  A system according to claim 1 0, wherein said first network element is a sec 

tor of a Node B {N 1 -N3), and said second network element is a Radio Net­

work Controller (20). 

1 2 . A system according to any one of claims 1 0  to 1 2, wherein said cellular net 

5 work is a WCDMA rad io access network. 

1 3. A network element for providing a downlink connection in a cel lular networ� 

said network element comprising: 

a) receiving means (1 2) for receiving a feedback information from a termi­

nal device ( 1 0); and 

1 0  b) extracting means ( 14) for extracting said feedback information and for 

transmitting said extracted feedback information to said cellu lar net­

work. 

14 .  A network element according to claim 1 4, wherein said network element is 

Node B (N 1 -N3) or a Base Transceiver Station. 

1 5  1 5. A network element for providing a downlink connection in a cellu lar networ� 

said network element comprising: 

a) receiving means (22) for receiving a feeclback information from a termi­

nal device ( 1 0) via at least two first network elements (N1 -N3),; 

b) checking means (24) for checking an identification ·information providec 

20 in said feedback information; and 

25 

c) controll ing means (26) for controlling said at least two first network ele­

ments (N1 -N3) so as to -establish said downlink connection. 

1 6. A network element according to claim 1 6, wherein said network element is 

radio network controller (20). 
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PHYSICAL LA YER PACKET RETRANSMISSION HANDLING IN WCDMA IN SOFT HANDOVER 
BACKGROUND OF THE INVENTION 

1 .  Technical Field 

PCT /IB03/00035 

The present invention relates to automatic repeat request (ARQ) methods for high-speed data communications in a mobile communication system and, more particularly, for use on the uplink during a soft handover. 
2. Discussion of Related Art In a standard method of checking transmitted data, the sender encodes an error detection field based on the contents of the message. The �eceiver recalculates the check field and compares it with that received. If they match, an "ACK" 15 (Acknowledgement) is transmitted to the sender. If they 9,0 not match, a ''NACK" (Negative Acknowledgement) is returned, and the sender retransmits the message. Naturally, the sender at least temporarily stores the data it has sent until it is assured that the receiver has received it correctly. In the new third generation wireless system which employs code division multiple access, there will be high-speed data transfers 

20 using both circuit- and packet-switched data. For the noisy channels encountered in such systems, hybrid automatic repeat request schemes are contemplated for non-real time services. The above-described automatic repeat request (ARQ) idea is combined with forward error correction to arrive at hybrid ARQ (HARQ). Forward error correction (FEC) is a technique used by a receiver for correcting errors incurred in 
25 transmission without requiring retransmission. It typically involves a transmitter using a convolution algorithm to embed sufficient redundancy in the data block to allow the receiver to correct transmission errors. There are different ways of implementing the automatic repeat request (ARQ) concept, but the selective-repeat continuous ARQ is probably going to be used in 
30 connection with FEC for third-generation wireless systems. There are several types of ARQ that can be used. For instance, Type I is defined as identifying an erroneous packet data unit and retransmitting an identical copy. The FEC coding rate is fixed, and there is no combining of earlier and later versions of the packet data unit. In Type II, the erroneous packet data unit that needs to be retransmitted is not discarded, but 

1 
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combined with some incremental redundancy that is provided by the transmitter for 

subsequent decoding. The retransmitted packets usually have higher coding rates than 

Type I and are combined at the receiver with the stored values. Type ill is similar to 

Type II, except that every retransmitted packet is now self-decodable. In situations 

5 where the transmitted packet can be severely damaged due, for instance, to 

interference, it is better to have a scheme where retransmitted blocks are self­

decodable. 

In any event, in the third generation there is also a concept called soft 

handover, where a mobile station is connected at the same time to more than one base 

10 station, called ''Node B" in the third generation. Since third generation is a code­

division multiple access system, it differs from earlier generation time division 

multiple access systems, where a handover was a short procedure, and the normal 

state of affairs was a non-handover situation. In CDMA systems, the situation is quite 

different, in that a mobile station can spend a lot of time in handover, called a soft 

15 handover (SHO) state. Each separate link from a base station is called a soft­

handover branch and, from the point of view of the mobile station, there is not much 

difference between being connected to one Node B or several Node Bs. The mobile 

station is prepared to receive numerous multi-path components of the same signal 

using its specialized receiver. Since all base stations use the same frequency in a soft 

20 handover, the mobile station considers the signals as simply multi-path components 

(except for being coded with different spreading codes). 

All of the base stations involved in an SHO are designated as being in an 

"active set". When the signal strength of a base station transmission exceeds an 

"addition threshold" in the mobile station, the base station is added to the active set, 

25 and the mobile station enters into an SHO state, if not already there. A "drop 

threshold" prevents premature removal of base stations from the active set, i.e., it has 

a hysteresis effect because its value is always lower than the add threshold. A timer 

starts when the signal strength drops below the drop threshold, and the base station is 

removed from the active set if the timer expires. The network controls the values of 

30 these thresholds by communications with the mobile stations. 

When in soft handover, with the mobile station communicating on multiple 

uplinks with multiple corresponding base stations, and when employing HARQ in 

such a communication, the base stations will be signaling to the mobile station on 

corresponding downlinks to inform it as to whether or not its transmissions have been 

2 
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correctly received or not. In such a case, one or more of the multiple base stations 

might have received the transmission from the mobile station correctly, while others 

may not. This can be a problem, since the contemplated high-speed services provided 

by third generation systems may be slowed down considerably if one of the base 

5 stations is able to hold up the successful transmission simply because it or more than 

one base station did not receive a particular transmission correctly, while one or more 

other base stations did receive a correct reception. 

One way to address this problem, for instance in a case where there are two 

base stations in the active set, is to have the mobile station deem a transmission 

10 successful if either base station ACK.s. See "Harmonized lxEV-DV Reverse Link 

Solution," C50-RL-20010523-xxx, May 23, 2001 by Lucent Technologies, Inc. Either 

one or all active set base stations may schedule a mobile station in soft handover. For 

the scenario with one base station doing the scheduling (timing of sending a packet) 

as well as assigning rate, duration and packet size, it is assumed the mobile was being 

15 served by that base station alone before it moved into handoff. The other base station 

does not schedule the user even though it is in the mobile's active set. It however 

monitors the mobile's reverse channels. The mobile responds to the scheduling by 

transmitting a data packet at the granted time using the appropriate power, rate and 

duration indicated by the scheduling base station. Both base stations decode the 

20 packet and send an ACK or NACK as the case may be. The mobile deems the 

transmission successful if either base station ACKs. In the next transmission, the 

mobile sends a message to flush out the buffer of any base station that may have been 

unsuccessful in decoding the previous transmission. For a case of both stations 

scheduling independently, the mobile may for instance use the scheduling received 

25 from the first base station and ignore the other base station's schedule grant. Again, 

the mobile deems the transmission successful if for instance the first base station 

ACKs and the second NACKs. The next packet transmission of the mobile can be 

scheduled by either base station. The mobile sends a message to flush out the second 

base station's buffer during this transmission. 

30 A problem with this approach is that as individual base stations make 

scheduling decisions, then for example two base stations can assign the maximum rate 

to two mobiles simultaneously even when those mobiles are connected both to these 

two base stations. Then both mobiles can transmit at the cell border (in soft handover) 

at full rate and probably both the transmissions will fail. On the other hand, if one 

3 
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base station sets the values very low, then data rates could remain too low, especially 

if the active set is large. 

DISCLOSURE OF INVENTION 

5 An object of the present invention is to overcome the above-described 

problem by setting forth a procedure for packet retransmission handling in mobile 

communication systems in soft-handover. 

According to a first aspect of the present invention, a mobile station has means 

that uses a method when operating in a packet-switched mode in a mobile 

to communication system in which the mobile station is in communication over multiple 

radio links with corresponding base stations, that is characterized by determining, for 

a packet sent on uplinks of the multiple radio links to the corresponding base stations, 

whether an aclmowledgement has been received on any downlink from any one of the 

base stations, and if so, proceeding to a new packet with a rate selected according to a 

15 rule from data rate information or signaling received from one or more of said base 

stations and, if not, determining if a negative aclmowledgement has been received on 

a selected number of downlinks of the multiple radio links from the base stations and 

if so, proceeding with a retransmission of the packet. 

fu further accord with the first aspect of the invention, the mobile station and 

20 method are characterized by repeating the above-mentioned steps of determining, if a 

negative aclmowledgement is not received from any base station or alternatively is 

received but not from the selected number of base stations, until aclmowledgement is 

received, until negative aclmowledgements are received from the selected number of 

base stations or until a timer started after sending the packet expires. 

25 According to a second aspect of the invention, a base station has means that 

uses a method when operating in a packet-switched mode in a mobile communication 

system in which a mobile station is in communication over multiple radio links with 

corresponding base stations, wherein the base station checks for correct reception of 

incoming packets and sends an acknowledgement to the mobile station in case of 

30 correct reception and sends a negative acknowledgement otherwise, that is 

characterized by, prior to said check for correct reception, checking a block number of 

a newly-received packet, by determining if the block number is the same as a 

previously-received packet, by combining the newly-received packet with the 

4 
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previously-received packet if the block number is the same, and otherwise by storing 

the newly-received packet without combination. 

These and other objects, features and advantages of the present invention will 

become more apparent in light of the following detailed description of a best mode 

s embodiment thereof, as illustrated in the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 shows a physical/link layer packet retransmission handling procedure 

for use in a mobile station in soft handover in a code division multiple access system, 

10 according to the present invention. 

Fig. 2 shows physical/link layer packet retransmission handling for use in a 

base station in communication with a mobile station in soft handover in a code 

division multiple access system, according to the present invention. 

Fig. 3 shows a code division multiple access system in which a mobile station 

15 is operating in a packet-switched mode in communication over multiple radio links 

with corresponding base stations, according to the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Fig. 1 shows a method 10 for use by a mobile station operating in a packet-

20 switched mode in a mobile communication system, such as a code division multiple 

access system, in which the mobile station is in communication over multiple radio 

links with corresponding base stations. After entering in a step 15, a step 20 is 

executed to determine whether the mobile station is using hybrid automatic repeat 

request (HARQ) in soft handover (SHO). If not, a return is made is a step 30. If so, a 

25 retransmission timer is started in a step 25 and a step 40 is executed to determine if an 

acknowledgement has been received from any base station in the active set 

acknowledging receipt of the packet. If so, the mobile station proceeds for a new 

packet using a rule or according to signaling from the active set, as shown in a step 

50, such as transmitting a new packet and a return is made in a step 60. This means 

30 the mobile station assumes that the network can determine the correct packet in all 

base stations in the active set, even though not all of the base stations have sent an 

acknowledgement back to the mobile station. The mobile station can then take 

appropriate steps to, for instance, cease storing the packet that has just been 

5 
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acknowledged by one of the base stations, since it is now confident that the network 

has received it properly. 

On the other hand, if an acknowledgement has not yet been received from any 

base station, as determined in the step 40, a step 45 is executed to determine if the 

5 retransmission timer has expired. If not, a step 70 is then executed to find out if any 

negative acknowledgements have been received from any of the base stations in the 

active set. If not, the step 40 is re-executed. If an acknowledgement has now been 

received, the step 50 is executed. If not, the timer is checked again in step 45. If the 

step 70 had instead determines that a NACK has been received, a step 80 is executed 

10 to determine if negative acknowledgements have been received from all of the base 

stations in the active set or from a selected number of them. If not, the step 40 is re­

executed and the timer is checked in step 45. If step 80 finds that all or the selected 

number of the base stations in the active set have sent negative acknowledgements, a 

step 90 is executed to proceed with retransmission of the packet by the mobile station, 

15 and a return is made in the step 30. If, during any of the timer checks performed in 

step 45, it is determined the retransmission timer has expired, the retransmission step 

90 is executed directly and a return made in the step 30. 

According to the procedure shown in Fig. I ,  therefore, it is not necessary for 

the mobile station to wait for acknowledgements from all of the base stations before 

20 proceeding for a new packet. In the event that one or more of the base stations may 

have received the transmission correctly while others may not have, the transmission 

of data is not delayed by further (repeat) transmissions. The mobile station deals with 

the situation by assuming that if an acknowledgement is received from one base 

station then the network can take care of any problems in reception in all of the base 

25 stations in the active set. Only if none or only a selected number of the base stations 

have received the transmission correctly is there any requirement for retransmission. 

As individual base stations make scheduling decisions, then e.g. two base 

stations can give the maximum rate to two mobiles simultaneously even when those 

mobiles are connected both to these two base stations, and then without rules both 

30 terminals could for instance transmit at the cell border (in SHO) at full rate. Probably 

both transmissions will fail. Another problem would be if one base station sets the 

values very low. Then the data rates could remain too low especially if the active set 

were large. 
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Therefore, according to the present invention, and referring back to step SO of 
Fig. 1 ,  in addition to the ACK/NACK from multiple base stations, there is a need to 
consider also the base station specific scheduling information. A rule needs to Qe 
established for choosing the best parameters among those assigned by the base 

s stations, particularly when more than one base. station in the active set are assigning 
such parameters independently and particularly with respect to the rate. Alternative 
ways for doing so are provided, for instance, according to the invention: 
1 .  Continue transmission according to the smallest scheduler value from the values 
received from multiple base stations; or 

10 2. Continue transmission according to the smallest scheduler value from the values 
received from multiple base stations, but consider only those that fit into certain 
window in terms of reliability (based on signal strength); or 
3. Continue transmission according to a weighted average scheduler value from the 
values received from multiple base stations, with weights determined based on the 

15 base station signal strength. 
The choice of the smallest scheduler value according to the first alternative 

relates to the fact that each base station in the active set can give scheduling 
information for the terminal independently ( distributed scheduling). This means that 
e.g. when the active set size is two, then the mobile station can receive scheduling 

20 information from two base stations. One might have a good interference situation and 
thus allow a high data rate while the other might have a worse interference situation 
(higher interference level) and thus allow only a low data rate in the scheduling. 

The above mentioned window according to the second alternative refers to a 
range of e.g. CPICH Ec/Ior differences between the base stations or any other 

25 measurement value that may be used as handover criteria. The window is relevant for 
the case where a base station is in the active set but the signal strength (such as 
CPICH Ec/Ior level) is significantly lower than the strongest base station. In the 
uplink direction such a base station does not receive a very good signal either as the 
strongest base station will dominate also the power control behavior of the mobile 

30 station's uplink transmission. Then it is advantageous to consider the scheduling 
information less important from the "weak" base station and either ignore it fully or to 
weight it with some factor. A parameter could be given with higher layer signaling as 
well. For example, a mobile station might receive scheduling values from two base 
stations as 2 Mbits/s and 100 kbits/s. It would then derive from the signal strength, 
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based on some rule or based on higher layer signaling (or both), weight factors that 
the mobile station would then use to transmit with e.g. 1 .5 Mbits/s. (0.7 * 2 + 0.3 
*0.1) Mbits/s. 

The signal strength can be derived from the base station signal 
5 (CPICH=Common Pilot Channel) strength, and a bigger weight given to the base 

station with the greater signal strength and thus better reliability. 
'If the example is extended for three base stations, then for example it could be 

that two are determined as reliable and these two are given the weight e.g. 0.7 and one 
less reliable and given the weight 0.3. The calculation should be adjusted according 

10 the number of base stations in the active set so that the sum of weights remains as one 
(as was done in the earlier example). Thus we would have: 
(0.7 * 2Mbits/s + 0.7 * 2 Mbits/s+ 0.3 *100 kbits/s)/(0.7+0.7+0.3), which would 
correspond to the mobile station transmitting at around 1 .7 Mbits/s (assuming both 
strong base station indicate 2 Mbits/s and the weaker indicates 100 Kbits/s). Thus the 

15 higher layer signaling could determine the window within which base stations are 
considered reliable/strong and then how to weight the strong base station with respect 
to a weak one. An example would be to consider base stations reliable which are 
within 5 dB of the strongest base station CPICH strength and weight scheduling 
values from strong base stations with 0.6 and with 0.4 for the weak ones. 

20 At the base station side, as shown in Fig. 2, the physical/link layer packet 
retransmission handling, according to the present invention, is shown in a series of 
steps 100. After entering in a step 105, a step 120 is executed to determine if a 
packet has been received. If not, a return is made in a step 125. If a packet has been 
received, however, the block number of the received packet is then checked in a step 

25 170 and compared to a block number of a previously-received packet, as shown in a 
step 180. Such block or sequence numbers may be provided for instance at the MAC 
layer as disclosed in co-pending, co-owned US provisional application serial number 
60/292,023 filed May 18, 2001 entitled "HARQ scheme with in-sequence delivery of 
packets.,, If it has the same MAC block number as a previously-received packet, it is a 

30 retransmitted packet and is combined with the previous packet in a soft buffer, as 
shown in a step 190. If not, it is a new packet and the contents of the soft buffer are 
flushed, and the new packet stored therein, as shown in a step 195, followed by a step 
1 30 to check for correct reception, e.g., by forward error correction (FEC). If not 
correct, as determined in a step 135, a negative acknowledgement is set in a step 1 50 

8 
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and a return is made in the step 125. If correct, an acknowledgement is sent in the 

step 160 followed by a return step 125. 

According to the methodology 100 shown in Fig. 2, therefore, the base station 

maintains a counter for ARQ channels or processes and identifies when there is a 

5 transmission for a process with a packet waiting for combining already. There will be 

a separate soft decision buffer for each mobile station and each HARQ process. 

When the base station receives a block from a given mobile station for a given HARQ 

process with the same block number, it combines it with the contents of the soft 

buffer. On the other hand, if the block number is not the same, then the base station 

10  will flush the contents of the soft buffer and store the newly-received block in the 

buffer. In either case, if some base station has received a block correctly, it will 

acknowledge it, and the mobile station will proceed with the transmission of a new 

block as per step 50 of Fig. L Other base stations will notice the new transmission 

from the incremented block number. 

15  Depending on the network configuration, the indication sent at the step 1 50 of 

the failed decoding is also sent to the radio network controller. The base station 

common pilot indicator channel (CPICH) Ec/Ior, or the like, can be used as an 

additional reliability criterion for a received acknowledge message/bits. 

Fig. 3 shows a code division multiple access system 300 in which a mobile 

20 station 310 is operating in a packet-switched mode in ,communication over multiple 

radio links 320, 330, 340 with corresponding base stations 350, 360, 370 which are 

part of an active set 380, according to the present invention. After transmission of a 

packet on uplinks of the links 320, 330, 340, the mobile station 3 10  stores the 

transmitted packet, starts a timer 403, and waits for an acknowledgement or a 

25 negative acknowledgement from one or more of the base stations of the active set 

380. In this connection, the mobile station has a means 400 responsive to a signal on 

a line 402 from a duplex�r 404 connected to an antenna 406 for receiving signals on 

downlinks associated with the links 320, 330, 340 (it will be realized that separate 

receive and transmit antennas may be used and a duplexer would not be necessary). If 

30 one of the base stations, for instance, the base station 350, sends acknowledgement of 

the just-transmitted packet, the means 400 for determining if acknowledgements have 

been received from any base station makes such a determination and sends a signal on 

a line 407 to a means 408 for proceeding, for instance, for transmitting a new packet 

on a line 410 to the duplexer 404 for transmission on the antenna 406 on uplinks of 
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the links 320, 330, 340 to the base stations of the active set 380. In response to the signal on the line 407, the means 408 initiates transmission of a new packet with a rate selected according to a rule from data rate information or signaling received from one or more of the base stations in the active set 380. On the other hand, the mobile s station also has means 412 for determining if a negative acknowledgement has been received from any, all or a selected number of the base stations in the active set before the timer expires. Another way of saying this is that the means 412 determines if a NACK has been received from all or a selected number of the base stations in the active set. If one such base station sends a negative acknowledgement, this fact is 
10 taken note ofby the means 412 and may also be signaled to the means 400, as indicated on a line 4 14. Unlike the means 400 which will immediately proceed to cause a new packet to be transmitted even if only one base station acknowledges receipt of the previous packet, the means 412 may wait to find out if any more negative acknowledgements are incoming from the active set 380 depending on how 15 it is set up. In particular, if all of the base stations in the active set send negative acknowledgements, the means 412 will definitely send a signal on a line 416 to means 418 for proceeding with retransmission of the packet previously stored after transmission. In such a case, a transmitted packet that has not been properly received by any base station in the active set can be retransmitted, but only after negative 
20 acknowledgements are received from all of the base stations in the active set 380. However, it is also conceivable to foresee a situation where one or more of the base stations is totally out of communication for some reason, and the means 412 should be able to send the signal on the line 416 to initiate retransmission if a selected number of negative acknowledgements are received, i.e., not necessarily from all the 
25 base stations (maybe even only one). Such could be reserved for a condition where there are known high interference conditions, for instance. The selected number need not be fixed, but could vary according to some rule. The various base stations 350, 360, 370 of the active set 380 of Fig. 3 are illustrated in more detail with respect to the base station 350, according to the present 
30 invention. The base station is, of course, operating in the packet-switched mode, also in the code division multiple access system of Fig. 3, in which the mobile station 3 10  is in communication with not only the base station 350 but also the base stations 360, 370, all being part of the active set 380. Upon reception of a packet on an uplink of the link 320 via an antenna 420 and a duplexer 422, the new packet is provided on a 
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line 424 to a means 425 for receiving and temporarily storing a new packet. Of course, separate receive and transmit antennas may be used and no duplexer. A block number of the newly received packet is provided on a line 425a to a means 434 for obtaining, checking, and providing block numbers or sequence numbers ofreceived 
5 packets. This block number is provided on a line 436 to a means 438 for comparing the block number of the received packet to the block number of a packet previously received from the mobile station 3 10  and provided on a line 442 to the means 438. The block number of the previously-received packet could for instance be provided on the line 442 to the means 438 in order to enable the comparison with the block 

10  number provided on the line 436. The results of the comparison are provided on a line 450 to the means 425 or to some other equivalent means for providing the newly received packet to the soft buffer either directly or with combination. If they are the same, as indicated on a line 454, the received packet is provided on a line 451 to a means 452 for combining the received packet with the previously-received packet (in 
15 the event the block numbers are the same), and then storing the combined packets in the soft buffer. In case they are different, as indicated on a line 458, the new packet can be provided on a line 460 from the means 425 to the soft buffer 440 for storage therein. In that case, the contents of the soft buffer are entirely replaced by the new packet, i.e., •the buffer is "flushed" and the new packet is then stored. 
20 In both cases, the contents of the soft buffer are then provided on a line 425b to a means 426 for checking for correct reception thereof. This could be done by FEC, for instance. An indication is provided on a line 428 of correct or incorrect reception to a means 430 for sending an appropriate acknowledgement or negative acknowledgement on a line 432 to the duplexer 422 and the antenna 420, where the 
25 ACK or NACK is provided on a downlink of the line 320 to the mobile station 3 1 0. In this way, a criterion is defined for use in a system including a mobile station in which it is decided whether to retransmit the data or whether to send a new packet. If any of the base stations in the active set gives a positive HARQ acknowledgement in the downlink direction, then the transmission is considered successful, and a new 
30 packet is transmitted in the uplinks. This allows a short round-trip delay, as radio network controller (RNC) involvement is not needed for MAC operation. Further, the base station buffer can be cleared for a new packet when a packet with a higher ( different) sequence number is sent to the same "ARQ channel" than the earlier 

1 1  
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packet with a decoding failure. As mentioned, base station CPICH Ec/Ior, etc., can be 

used as an additional reliability criterion for a received acknowledge message/bits. 

Although the invention has been shown and described with respect to a best 

mode embodiment thereof, it should be understood by those skilled in the art that the 

5 foregoing and various other changes, omissions and additions in the form and detail 

thereof may be made therein without departing from the spirit and scope of the 

invention. 
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CLAIMS 

1 .  Method (10) for use by a mobile station operating in a packet-switched 
mode in a mobile communication system in which the mobile station is in 

5 communication over multiple radio links with corresponding base stations, 
characterized by 

determining ( 40), for a packet sent on uplinks of said multiple radio 
links to the corresponding base stations, whether an acknowledgement has been 
received on any downlink from any one of the base stations, and if so, proceeding 

10 (50) to a new packet with a rate selected according to a rule from data rate 

15 

information or signaling received from one or more of said base stations and, if not, 
determining (70, 80) if a negative acknowledgement has been received 

on a selected number of downlinks of said multiple radio links from the base stations 
and if so, proceeding (90) with a retransmission of the packet. 

2. The method of claim 1 ,  characterized by repeating said steps of 
determining ( 40, 70, 80), if a negative acknowledgement is not received from any 
base station or alternatively is received but not from the selected number of the base 
stations, until an acknowledgement is received, until negative acknowledgements are 

20 .received on the selected number of downlinks, or until a timer started (25) after 
sending said packet expires. 

25 

3.  The method of claim 1,  characterized by said selected number of 
downlinks coming from more than one of said base stations. 

4. The method of claim 1 ,  characterized by said mobile station in soft 
handover and by said base stations in an active set. 

5 .  Method (100) for use in a base station operating in a packet-switched 
30 mode in a mobile communication system in which a mobile station operating 

according to claim 1 is in communication over multiple radio links with 
corresponding base stations, wherein said base station checks (130) for correct 
reception of incoming packets and sends an acknowledgement (160) to the mobile 
station in case of correct reception and sends (1 50) a negative acknowledgement 
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otherwise, further characterized by, prior to said check (130) for correct reception, checking (170) a block number of a received packet, by detennin.ing (1 80) if the block number is the same as a previously-received packet, by combining (190) the received packet with the previously-received packet if the block number is the same, 5 and otherwise by storing the newly-received packet without combination. 

10 

6. Method (10, 100) for use in a mobile communication system in which a mobile station operating in a packet-switched mode is in communication over multiple radio links with corresponding base stations, characterized by determining ( 40) in the mobile station, for a packet sent on multiple uplinks of said multiple radio links to the corresponding base stations, whether an aclmowledgement has been received on any one of multiple downlinks of said multiple radio links from any one of the base stations, and if so, proceeding (50) to a new packet with a rate selected according to a rule from data rate information or 
15 signaling received from one or more of said base stations and, if not, determining (70) in the mobile station if a negative acknowledgement has been received on downlinks of all said multiple radio links from all the base stations and if so, retransmitting (90) said packet, and if a negative acknowledgement has not been received from all the base stations, repeating said steps of determining ( 40, 70) until an acknowledgement 
20 is received or until negative acknowledgements are received from all the base stations, by checking (170) in each base station a block number of a received packet, by determining (1 80) if the block number is the same as a previously-received packet, by combining (190) the received packet with the previously-received packet if 
25 the block number is the same, and otherwise by storing the new, received packet, and by checking (130) in each base station for correct reception of received packets, by sending (160) an acknowledgement to the mobile station in case of correct reception, or by sending ( 150) a negative acknowledgement in case of incorrect reception. 
30 7. A mobile station (3 10) operating in a packet-switched mode in a mobile communication system (300), in which the mobile station is in communication over multiple radio links (320, 330, 340) with corresponding base stations (350, 360, 370), characterized by 
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means ( 400) for determining, for a packet sent on uplinks of said 

multiple radio links to the corresponding base stations, whether an acknowledgement 

has been received on any downlink from any one of the base stations and if so, 

providing a signal ( 407) for initiating the transmission of a new packet with a rate 

5 selected according to a rule from data rate information or signaling received fr<;>m one 

or more of said base stations; and 

means ( 412) for determining if a negative acknowledgement has been 

received from a selected number of downlinks of said multiple radio links from the 

base stations and if so, providing a signal ( 416) for initiating retransmission of the 

10 packet. 

8. The mobile station of claim 7, further comprising a timer ( 403) for 

timing a period after sm:d packet is sent on said uplinks and for initiating said 

retransmission after a selected period without any acknowledgement received from 

15 said any one of the base stations. 

9. Base station (350) operating in a packet-switched mode in a mobile 

communication system (300) in which a mobile station (3 10) according to claim 7 is: 

in communication over multiple radio links (320, 330, 340) with corresponding base 

20 stations (350, 360, 370), wherein said base station comprises 

means ( 426) for checking for correct reception of incoming packets; 

means ( 430) for sending an acknowledgement to the mobile station in 

case of correct reception and for sending a negative acknowledgement otherwise; 

means ( 438) for determining if a sequence number is the same as a 

25 previously-received packet; 

30 

means ( 452) for combining the received packet with the previously­

received packet if the block number is the same; and 

means ( 440) for storing the received packet with or without 

combination with said previously-received packet. 

15 
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[0001] NODE B AND RNC ACTIONS 
DURING A SERVING HSDPA CELL CHANGE 

[0002] FIELD OF THE INVENTION 
[0003] The present invention relates to the field of wireless 
communications. More specifically, the present invention relates to intelligent 
scheduling of data transmissions to reduce, and potentially avoid, data 
recovery by high layers following handover. 

[0004] 

[0005] 

BACKGROUND OF THE INVENTION 

. I� the High Speed Downlink Packet Access (HSDPA) of a third 
generation (3G) cellular system for Frequency Division Duplex (FDD) and 
Time Division Duplex (TDD) modes, data in the form of Protocol Data Units 
(PDUs) for the High Speed Downlink Shared Channel (HS-DSCH) is 
distributed (i.e., buffered and scheduled) in the Node B. Therefore, the Radio 
Network Controller (RNC) does not have an up-to-date status of the 
transmissions of Protocol Data Units (PDU). 

[0006] There are scenarios in which a User Equipment (UE) has to 
perform a serving HS-DSCH cell change to achieve improved radio conditions 
and avoid l<;>ss of the radio link. The serving HS-DSCH cell change is when the 
UE has to change the cell associated with the UTRAN access point performing 
transmission and reception of the serving HS-DSCH radio link. 

[0007] The Node B associated with the cell before the serving HS-DSCH 
cell change is called the source Node B and the Node B associated with the cell 
after the serving HS-DSCH cell change is called the target Node B. With 
HSDP A, since data is typically distributed in a Node B prior to transmission 

· to the UE, when the UE performs a serving HS-DSCH cell change it is 
possible that the UE stops transmission and reception in the source cell before 
all of the PDUs currently stored in the source Node B are transmitted. 
Accordingly, there is a possibility that considerable amounts of data buffered 
in the source Node B will be lost. The reason is at the moment of handover 
there is no mechanism within the UTRAN architecture that allows for 
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transfer of the buffered data to the target Node B. When data is lost in the 
source Node B it can be recovered by the RNC, but at the cost of significant 

additional transmission latency that may result in inability to achieve the 
user's quality of service requirement. 

[0008] A prior art method for processing data during a serving 

HS-DSOH cell change is shown in Figure 1. After the RNC recognizes the 
need for a serving HS-DSCH cell change, it sends a reconfiguration message to 

the Node B. This reconfiguration message may or may not specify an 

activation time, which is an explicit moment in time that is known in the 
Node B when the UE will stop listening to the HS-DSCH in that cell and start 
receiving the HS-DSOH in a new cell. If there is no activation time specified 

in the reconfiguration message, the UE will stop listening to the HS-DSOH in 
the source cell and wait for receiving the HS-DSCH in a new cell until the 

Layer 1 connection to the new cell is established. Any data that is buffered in 
the Node B after the activation time will be stalled in the Node B and is 
useless and therefore will be discarded. 

[0009] Upon receipt of the reconfiguration . message, the Node B 
continues to schedule data to UEs based upon the priority of the data and 

latency requirements. The Node B then applies the appropriat� modulation 

and coding set (MOS), which is chosen by the scheduler, to the data for 

transmission to the UEs. In current 3G systems, the MCS level is based upon 
UE feedback that identifies the downlink channel quality to the Node B. 
Upon reception of the channel quality estimate, the Node B determines the 
MOS primarily based on a mapping table predefined and known by both the 

UE and the Node B. The mechanism to choose the MCS may, for example, be 

based on reaching certain channel quality thresholds. MOS choices range from 
less robust combinations that provide a high data rate with less error 

protection, to more robust MOS choices that provide greater probability of 
successful transmission at lower data rates. The less robust MCS choices use 

less radio resources for a given data transmission then are required for the 
more robust MCS choices. 

-2-
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[0010] Using the prior art method shown in the flow diagram of Figure 

1, once the activation time expires, the UE is no longer receiving in the source 

cell and da�a buffered in the source Node B for transmission in that cell is lost. 

[0011] The prior art method of recovery of data lost in the source Node B 

is by radio link control (RLC) layer. The difficulty with the prior art RLC 

recovery process is that transmission latency is significantly increased and the 

quality of service requirements may not be achieved. If the number of PDUs 

stalled in the source Node B is large, the RLC will need to retransmit a large 

amount of PDUs, resulting in a longer latency of PDU transmission. The 

transmission delay may be increased further by any new data that is 

transmitted in the target cell prior to the lost PDUs in the source Node B are 

known to the sending RLC, since the Node B for each priority queue schedules 

transmissions as a FIFO regardless of whether the PDUs are initial 

transmissions or retransmissions. As a result, upon a serving HS-DSCH cell 

change when data remains buffered in the source Node B, PDUs stalled in the 

source Node B can result in significant transmission latency for those PDUs. 

[0012] It is therefore desirable to reduce and potentially eliminate the 

amount of data that is stalled in a source Node B upon a serving HS-DSCH 

cell change. 

[0013] SUMMARY OF THE INVENTION 

[0014] A system and method in accordance with the present invention 

reduce the amount of ,data that is stalled in a source Node B after a serving 

HS-DSCH cell change in a communication system that includes an RNC and 

at least one Node B. In a first embodiment the RNC temporarily suspends 

data transmissions from the RNC to the Node B. In a second embodiment, the 

activation time is used in data scheduling. In a third embodiment, a more 

robust MOS level is selected to apply to the data. In a fourth embodiment fl.ow 

control is employed for the data transmitted between the RNC and the 

Node B. 

-3-
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[0015] BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Figure 1 is a flow diagram of the actions taken by a prior art 

communication system including a Node B and an RNC as part of a serving 

HS DSCH cell change. 

[0017] Figure 2 is a flow diagram of the actions taken by a 

communication system in accordance with a first embodiment of the present 
invention including a Node B and an RNC employing the suspension of data 

as part of a serving HS-DSCH cell change. 

[0018] Figure 3 is a flow diagram of the actions taken by a 

communica�ion system in accordance with a second embodiment of the present 
invention including a Node B and an RNC employing the activation time in 
data scheduling as part of a serving HS-DSCH cell change. 

[0019] Figure 4 is a flow diagram of the actions taken by a 
communication system in accordance with a third embodiment of the present 
invention including a Node B and an RNC .,employing the activation time in 
MCS selection as part of a serving HS-DSCH cell change. 

[0020] Figure 5 is a flow diagram of the actions taken by a 
communication system in accordance with a fourth embodiment of the present 

invention including a Node B and an RNC employing flow control as part of a 
serving HS�DSCH cell change. 

[0021] Figure 6 is a flow diagram of the actions taken by a 
communication system in accordance with a fifth embodiment of the present 

invention • including a Node B and an RNC employing all of the techniques 

shown in F�gures 2-5 as part of a serving HS-DSCH cell change. 

[0022] DETAILED DESCRIPTION OF THE DRAWINGS 

[0023] The present invention will be described with reference to the 

drawing figures wherein like numerals represent like elements throughout. 

[0024] Referring to the flow diagram of Figure 2, the first embodiment 

for the method 10 of the present invention is shown. This embodiment 
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temporarily suspends data transmissions from the serving RNC (hereinafter 
RNC) to the Node B. Once the RNC recognizes the need for a serving 
HS-DSCH cell change (step 12), the RNC suspends all data transmissions to 
the source Node B (step 14). As those of skill in the art will appreciate, there 
are many different mechanisms the RNC may use to suspend data 
transmissions. For example, the RNC may suspend transmissions by forcing 
the RLC entity enter into the "Null State", or by applying suspend and resume 
techniques during which the RLC does not transfer any PDUs. It should be 
noted that the specific method used to suspend data transmissions from the 
RNC is not important; only the fact that they are suspended. In any event, 
regardless of the method used to suspend data transmissions, suspending data 
transmissions to the source Node B will ensure that new data will not 
continue to be forwarded to the source Node B for buffering and thus, possible 
stalling. 

[0025] The RNC then sends a reconfiguration message to the Node B 
(step 16). The reconfiguration message notifies the Node B of the serving 
HS-DSCH cell change. This initiates a series of events such that the UE will 
stop listening to the HS-DSCH in the source cell and start listening the 
HS-DSCH in the target cell. 

[0026] The scheduler (not shown) in the Node B schedules data to the 
UEs (step 18) in accordance with prior art methods, which are typically based 
upon the priority class of the data and/or the latency requirements of the data. 
Once the data is scheduled at step 18, the Node B applies the appropriate 
MCS level based upon UE feedback (step 20) and transmits the data to the 
UEs. The Node B attempts to successfully transmit all the PDUs in the 
priority buffers (in the MAC-hs) belonging to the UE. The activation time 
then expil:es (step 22) if the activation time is included in the reconfiguration 
message. However, if the activation time is not included in the 
reconfiguration message or utilized in this embodiment, then in step 22, the 
UE stops listening to the source Node B. 

[0027] In accordance with this first embodiment of the present 
invention, since the data transmissions have been suspended at step 14, it is 
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more likely that the source Node B will be able to transmit all buffered data to 

the UE before the UE stops listening to the source Node B. Data left in the 

soUl'ce Node B after the serving HS-DSCH cell change is useless and will not 

be transmitted to the UE. It is the responsibility of the higher layer, the RLC, 

to recover the lost data. The recovery procedure of the higher layer creates 

larger data transmission latency. 

[0028] Referring to the flow diagram of Figure 3, a second embodiment 
for a method 30 in accordance with the present invention is shown. This 

embodiment utilizes an activation time as a new criteria to schedule data to a 
UE that is undergoing an HS-DSCH cell change. Once the RNC recognizes 
the need for a serving HS-DSCH cell change (step 32), the RNC then sends a 
reconfiguration message to the Node B (step 33). In accordance with this 
embodiment, the reconfiguration message includes an activation time, which 
is an explicit moment in time known in the Node B when the UE will stop 

listening to the HS-DSCH in the source cell and start listening the HS-DSCH 

in the target cell. In current 3G systems, the activation time, if present, is 

included in the message "Radio Link Reconfiguration Commit" of the NBAP 
message. 

[0029] The Node B schedules data (step 34) to the UEs based, at least in 
part, upon the activation time by pro�ding more resource allocations then 
would normally be given to the user in the time interval ending at the 

activation time of the HS-DSCH cell change. The Node B scheduler may 
achieve this by, for example, giving a higher priority to data transmissions of 
the UE and/or by adjusting the latency requirements of the data for that UE 

to provide a greater resource allocation than would normally be given to the 
UE in the time interval ending at the activation time of the HS-DSCH cell 

change. The appropriate MCS level is selected based upon UE feedback 
(step 35). If there are not enough radio resources for the source Node B to 

transmit all the PDUs by the activation time, the source Node B attempts to 

transmit the PDUs as many as possible taking into account requirements of 

other UEs within the cell. The activation time then expires (step 36). 

-6-
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[0030] Although the activation time provides a "time certain" by which 
the Node B should complete the transmission of data to the UE undergoing 

the serving HS-DSOH cell change, the activation time is not necessary to 
employ the teachings of this embodiment. Accordingly, as an alternative to 

the second embodiment, the activation time is not sent as part of the 

reconfigura_tion message and is not utilized to schedule the data. In this 

alternative, once the Node B receives the reconfiguration message, it begins to 

schedule the data (step 34) to the UEs such that more resources are allocated 

to the UE undergoing the serving HS-DSOH cell change. The MOS level is 

then selected (step 35). Since the activation time is not included in the 

reconfigura�ion message or utilized in this alternative to the second 
embodiment, in step 22 the UE stops listening to the source Node B. 

[0031] In accordance with this second embodiment of the present 

invention, since the data has been scheduled at step 34 giving more resources 
to the UE undergoing the serving HS-DSOH cell change, (whether or not the 

activation time is utilized), the UE undergoing the serving HS-DSCH cell 
change will successfully receive more of the source Node-B buffered data than 

if the cell transmission scheduling algorithm did not give more resources to 
that UE undergoing the serving HS�DSOH cell change. 

[0032] Referring to the flow diagram of Figure 4, a third embodiment for 

a method 40 in accordance with the present invention is shown. This 
embodiment applies a more robust MOS level to the data destined for the UE 
undergoing the serving HS-DSOH cell change than the appropriate MCS level 

based solely on UE feedback. Once the RNC recognizes the need for a serving 
HS-DSOH cell change (step 42) the RNO sends a reconfiguration message to 
the Node B (step 46) which includes the activation time. The Node B 

schedules data to the UEs based upon the priority and latency of the data 

(step 48), as is similar to current scheduling methods. The Node B then 
applies a more robust MOS level than the appropriate MOS level based on UE 
feedback (step 50) in consideration of the activation time. The activation time 

then expires (step 52). Applying a more robust MOS level implies the use of 

-7-
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more radio resources. By choosing a more robust MOS the probability of 

successful delivery of data to the UE is increased. 

[0033] As aforementioned, although the activation time provides a "time 

certain" by which the Node B should complete the transmission of data to the 

UE undergoing the serving HS-DSOH cell change, the activation time is not 

necessary to employ the teachings of this third embodiment. Accordingly, as 

an alternative to the third embodiment, the activation time is not sent as part 

of the reconfiguration· message and is not utilized to select the MCS level to 

transmit the data. In this alternative, once the Node B receives the 

reconfiguration message and it begins to schedule the data to the UEs 

(step 48), it selects a more robust MOS level at step 50 such that more 

resources are allocated to the UE undergoing the serving HS-DSCH cell 

change. The activation time is not necessary. Since the activation time is not 

utilized, at �tep 52 the UE stops listening to the source Node B. 

[0034] In accordance with this embodiment of the present invention, 

since the MCS levels are selected to allocate more resources to the UE 

undergoing the serving HS-DSCH cell change, (whether or not the activation 

time is utilized), the UE undergoing the serving HS-DSCH cell change will 

most likely· receive more of its data in the source cell then if the selection of 

the MCS levels did not allocate more resources to the UE undergoing the 

serving HS-DSCH cell change. 

[0035] Referring to the flow diagram of Figure 5, a fourth embodiment 

for a method 80 in accordance with the present invention is shown. This 

embodiment eases flow control on the data flow between the RNC and the 

Node B such that all of the data destined for the UE undergoing the HS-DSOH 

cell change is sent as quickly as possible to the Node B. Once the RNC 

recognizes the need for a serving HS-DSCH cell change (step 82) the RNO 

sends a reconfiguration message to the Node B (step 86). The reconfiguration 

may or may not include the activation time. 

[0036] The Node B then eases flow control (step 88) on the data flow 

between the RNO and the source Node B that is destined to the UE 
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undergoing the HS-DSCH cell change. Essentially, flow control speeds up 

transmission of the data that is in the pipeline between the RNC and the 

source Node B. The intention is to maximize successfully transmitted data 

before the UE stops listening to the source Node B. Therefore it is necessary to 

forward data maintained between the RNC and Node B as soon as possible so 

that the scheduler in the source cell has greater ability process all data for the 

UE undergoing the HS-DSCH cell change before the UE stops listening to the 

source Node B. 

[0037] The Node B then schedules data to the UEs based upon the 

priority and latency of the data (step 90). Once the data is scheduled at step 

90, the Node B applies the appropriate MCS level (step 92) based upon UE 

feedback, which is consistent with prior art MCS selection methods. 

[0038] The data is then transmitted to the UEs. The Node B attempts 

to transmit all the PDUs belonging to the UE as soon as possible, or before the 

activation time is expired if an activation time is present in the 

reconfiguration message from the RNC to the Node B. If there are not enough 

radio resou_rces for the source Node B to transmit all the PDUs in time, the 

source Node B attempts to transmit as many PDUs as possible. The 

activation time then expires (step 94). If the activation time is not utilized in 

this embodiment, then in step 94 the UE stops listening to the source Node B. 

[0039] In accordance with this embodiment of the present invention, 

implementing flow control at step 88 increases the chances that all of the data 

will be more timely received by the Node B. 

[0040] It should be understood by those of skill in the art that any of the 

techniques employed in the four embodiments shown in Figures 2-5 may be 

used separately or together in various combinations. Referring to the flow 

diagram or 'Figure 6, an example embodiment for a method 100 in accordance 

with the present invention is shown. This embodiment: 1) utilizes the 

activation time as one of the criteria in scheduling of the data to the UE; 2) 

applies a more robust MCS level to the data; and either 3) suspends data 

transmissions from the RNC to the Node B after recognizing the need for a 
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serving HS-DSCH cell change; or 4) employs flow control to the data that is in 
the pipeline between the RNC and the Node B. It should be noted that 
suspending data transmissions and performing flow control are mutually 
exclusive. If data transmissions are suspended, fl.ow control cannot be 
pursued. Likewise, if flow control is desired, suspension of data transmissions 
cannot be performed. Accordingly, these steps will be referred to as optional 
in reference to Figure 6, although it should be understood that both steps 
cannot be performed together. 

[0041] Once the RNC recognizes the need for a serving HS-DSCH cell 
change (step 102) the RNC may optionally suspend all new data transmissions 
to the Node B (step 104). The RNC then sends a reconfiguration message to 
the Node B (step 106). The reconfiguration message may include the 
activation time. Steps 104 and 106 may be performed in any order, but 
suspending data transmissions (step 104) is preferably first, since data 
buffered in the source B Node is minimized. 

[0042] · Optionally, flow control is then exhibited on the data buffered at 
the RNC such that all of the data buffered at the RNC is sent to the Node B as 
quickly as possible (step 108). 

[0043] The Node B schedules data to the UEs based upon the activation 
time, priority ' and latency of the data (step 110). As aforementioned with 
respect to the embodiment shown in Figure 3, using the activation time as one 
of the scheduling criteria increases the amount of radio resources directed to 
the particular UE in order to increase the amount of successfully transmitted 
data in advance of the activation time. However, if the activation time is not 
sent as par� of the reconfiguration message and is not utilized to schedule the 
data, once the Node B receives the reconfiguration message, it begins to 
schedule the data to the UEs such that more resources are allocated to the UE 
undergoing the serving HS-DSCH cell change in order to get data to that UE 
as quickly as possible. 

[0044] · Once the data is scheduled at step 110, the Node B applies a 
more robust MCS level (step 112), based upon not only UE feedback, but also 
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the activation time. As aforementioned with respec� to the embodiment shown 

in Figure 4, using the activation time as one of the criteria to adjust the MCS 

level increases the possibility of successful delivery and avoids the need for 

retransmissions. However, if the activation time is not sent as part of the 

reconfiguration message and is not utilized to apply the MCS level, once the 

Node B receives the reconfiguration message, it applies a more robust MCS 

level to the data destined to the UE undergoing the HS-DSCH cell change 

such that more resources are allocated to that UE data is sent to that UE as 

quickly as possible. 

[0045] The data is then transmitted to the UEs. The Node B attempts 

to transmit all the PDUs destined to the UE undergoing the HS-DSCH cell· 

change before the activation time is expired, or as quickly as p,ossible. If there 

are not enough radio resources for the source Node B to transmit all the PDUs 

in time, the Node B attempts to transmit the PDUs as many as possible. The 

activation time then expires (step 114). If the activation time is not utilized in 

this embodiment, then in step 114 the UE stops listening to the source 

Node B. 

-11-
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CLAIMS 

What is claimed is: 
1 .  · A method for efficient delivery of Node B buffered data in a 

wireless communication system that includes a radio network controller 
(RNC) associated with at least one Node B, said at least Node B 

communicating with a plurality of User Equipment (UEs), at least one of said 

UEs communicating within a cell and undergoing a high-speed downlink 
shared channel (HS-DSCH) cell change, the system comprising: 

determining at the RNC the need for an HS-DSCH cell change and for 
generating a notification to said at least one Node B regarding the cell change; 

suspending at the RNC all further data transmissions to said at least 
one Node B serving said at least one UE; 

sending from the RNC to said at least one Node B said notification; 

receiving at said at least one Node B said notification; 
scheduling data at said at least one Node B for transmission to said at 

least one UE; 

applying a modulation and coding set (MCS) level to said scheduled 
data; and transmitting said modulated data to·said at least one UE. 

2. The method of claim 1 wherein said scheduling step schedules a 
greater amount of resources to data for transmission to said at least one UE 

than to data for transmission to other UEs. 

3. The method of claim 1 wherein said applying step applies MCS 

levels such that a greater amount of resources are applied to data for 
transmission to said at least one UE than to data for transmission to other 
UEs. 

4. The method of claim 1 wherein said notification includes an 

activation time, which indicates when said at least one UE will cease 
communicating within said cell. 

-12-
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5. The method of claim 4 wherein said scheduling step schedules a 
greater amount of resources to data for transmission to said at least one UE 
than to data for transmission to other UEs, such that said data for 
transmission to said at least one UE is sent to said at least one UE prior to 
said activation time. 

6. The method of claim 4 wherein said applying step applies an 
MCS level such that a greater amount of resources are applied to data for 
transmission to said at least one UE than to data for transmission to other 
UEs, such that said data for transmission to said at least one UE is sent to 
said at least one UE prior to said activation time. 

7 .  A method for efficient delive1-y of Node B buffered data in a 
wireless communication system that includes a radio network controller 
(RNC) associated with at least one Node B, said at least Node B 
communica�ing with a plurality of User Equipment (UEs), at least one of said 
UEs undergoing a high-speed downlink shared channel (HS-DSCH) cell 
change, the system comprising: 

determining at the RNC the need for an HS-DSCH cell change and for 
generating a notification to said at least one Node B regarding the cell change; 

sending from the RNC to said at least one Node B said notification; 
receiving at said at least one Node B said notification; 
scheduling data at said at least one Node B for transmission to said at 

least one UE; 
applying a modulation and coding set (MCS) level to said scheduled 

data; and ti;ansmitting said modulated data to said at least one UE. 

8. The method of claim 7 wherein said scheduling step schedules a 
greater amount of resources to data for transmission to said at least one UE 
than to data for transmission to other UEs. 

-13-
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9. The method of claim 7 wherein said applying step applies MCS 
levels such that a greater amount of resources are applied to data for 

transmission to said at least one UE than to data for transmission to other 
UEs. 

10. The method of claim• 7 wherein said notification includes an 

activation time, which indicates when said at least one UE will cease 
communicating within said cell. 

11 .  The method of claim 10 wherein said scheduling step schedules a 
greater amount of resources to data for transmission to said at least one UE 

than to data for transmission to other UEs, such that said data for 
transmission to said at least one UE is sent to said at least one UE prior to 
said activation time. 

12. The method of claim 10 wherein said applying step applies an 
MOS level such that a greater amount of resources are applied to data for 
transmission to said at least one UE than to data for transmission to other 
UEs, such that said data for transmission to said at least one UE is sent to 
said at least one UE prior to said activation time. 

13. The method of claim 7 further including performing flow control, 
such that data for transmission to said at least one UE is sent at a higher rate 

from said RNC to said at least one Node B. 

14. A wireless communication system for efficiently delivering 
Node B buffered data, including a radio network controller (RNC) associated 

with at least one Node B, said at least Node B communicating with a plurality 
of User Equipment (UEs), at least one of said UEs communicating within a 

cell and undergoing a high-speed downlink shared channel (HS-DSCH) cell 

change, the system comprising: 

-14-
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the RNC which determines the need for an HS-DSCH cell change, 
generates a notification to said at least one Node B regarding the cell change, 
and sends �aid notification to said at least one Node B; and 

said at least one Node B which receives said notification, schedules data 
for transmission to said at least one UE, applies a modulation and cocling set 
(MCS) level to said scheduled data and transmits said modulated data to said 
at least one UE. 

15. The system of claim 14 wherein said RNC further suspends all 
further data transmissions to said at least one Node B serving said at least 
one UE. 

16. . The system of claim 14 wherein said Node B schedules a greater 
amount of resources to data for transmission to said at least one UE than to 
data for transmission to other UEs. 

17. The system of claim 14 wherein said Node B applies an MCS 
level such • that a greater amount of resources are applied to data for 
transmission to said at least one UE than to data for transmission to other 
UEs. 

18. The system of claim 14 wherein said notification includes an 
activation time, which indicates when said at least one UE will cease 
communicating within said cell. 

19. The system of claim 14 wherein said Node B further performs 
flow control, such that data for transmission to said at least one UE is sent at 
a higher rate from said RNC to said at least one Node B. 

20. A Node B which efficiently receives and buffers data, the Node B 
communicating with a radio network controller (RNC) and with a plurality of 

-15-
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User Equipment (UEs), at least one of said UEs undergoing a high-speed 

downlink shared channel (HS-DSCH) cell change, the Node B comprising: 

a receiver for receiving a notification from the RNC which indicates said 

cell change; 

a scheduler for scheduling data for transmission to said at least one UE; 

an MCS unit for applying a modulation and coding set (MCS) level to said 

scheduled data; and 

a transmitter for transmitting said modulated data to said at least one 

UE. 

21 .  The Node B of claim 20 wherein said scheduler schedules a 

greater amount of resources to data for transmission to said at least one UE 

than to data for transmission to other UEs. 

22. The Node B of claim 20 wherein said MCS unit applies an MCS 

level such that a greater amount of resources are applied to data for 

transmission to said at least one UE than to data for transmission to other 

UEs. 

23. The Node B of claim 20 wherein said notification includes an 

activation time, which indicates when said at least one UE will cease 

communicating within said cell. 

24. The Node B of claim 20 wherein said Node B further performs 

flow control, such that data for transmission to said at least one UE is sent at 

a higher ra�e from said RNC to said at least one Node B. 

- 16-
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DETAILED ACTION 

• Claims 1 -8 have been examined. 

Claim Objections 

Page 2 

Claims 3-4 and 7-8 are objected to because of the following informalities: 

• I n  claims 3-4 and 7-8, "MCS" should read --modulation and cod ing scheme-­

Appropriate correction is required . 

Claim Rejections - 35 USC § 112 

The fol lowing is  a quotation of the first paragraph of �5 U .S .C .  1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full , clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1 -8 are rejected under 35 U.S .C.  1 1 2 ,  first paragraph, as fail ing to comply 

with the enablement requirement. The claim(s) contains subject matter which was not 

described in the specification in such a way as to enable one skil led in the art to which it 

perta ins, or with which it is most nearly connected , to make and/or use the invention. I n  

independent claim 1 l ine 23, the l im itation "the UE configu red to receive 

ackriow!edgments and negative acknowledgements from. at least the non-primary Node­

B" and similarly in independent claim 5 line 28, the l imitation "receiving 

acknowledgements and negative acknowledgements by the UE from at . least the n_on­

primary Node-B" contradict the specification , and therefore ,  are not enabled by the 

d isclosure. As shown in Figure 3, the primary Node-B is configured to transmit an  
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acknowledgement or non-acknowledgement to the UE and the non-primary Node-Bs 

are not configured to transmit an acknowledgement or non-acknowledgement to the UE 

(see paragraph (0035)). Accord ingly, the UE is configured to receive acknowledgments 

and negative acknowledgements from only the primary Node-B and not the non-primary 

Node-BS. 

Conclusion 

· The prior art made of record and not relied upon is considered pertinent to 

applicant's d isclosure are:  

• Love et al .  (US 701 3143) teaches HARO ACK/NAK cod ing during soft 

handoff. 

• Wigard et al .  (US 200401 20306) teaches schedul ing retransmission in access 

networks. 

• T oskala et al .  (US 6678249) teaches physical layer packet retransmission 

hand ling in soft handover. 

• Terry et a l .  (US 2004/0004954) teaches a system and method for monitoring 

transmission sequence numbers assigned to PDUs to detect and correct 

transmission errors. 

• Kim et al .  (US 2003/0007 480) teaches a data retransmission system and 

method . 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be d irected to Brian Roberts whose telephone number is (57 1 )  272-

3095 . The examiner can normally be reached on M-F 1 0 :00-7 :30 .  

If attempts to reach the examiner by telephone are unsuccessfu l ,  the examiner's 

supervisor, Wing Chan can be reached on (57 1 )  272-7493 .  The fax phone number for 

the organ ization where this application or proceeding is assigned is 57 1 -273-8300.  

Information regard ing the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system . Status information for 

published applications may be obta ined from either Private PAIR  or Public PAIR .  

Status information for unpublished applications is available through Private PAIR  only. 

For more information about the PAIR system , see http://pair-d irect.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free) . If you would l ike assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9 1 99 ( IN USA OR CANADA) or 571 -272-1 000. 
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Examiner: Brian S. Roberts 
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Mail Stop Amendment (via EFS) 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

This Reply is being timely filed in response to the Office Action dated 

January 17, 2008. 

Please amend the application without prejudice or disclaimer as follows: 
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Amendments to the Claims: 

1-4. (Canceled) 

5. (Currently Amended) A method for universal mobile 

telecommunication system (UMTS) frequency division duplex (FDD) enhanced 

uplink communication during soft handover implemented in a radio network 

controller (RNC), the method comprising: 

initiating soft handover of enhanced uplink communications by a Fadio 

nebNoFk. eontFolleF (&NC) for a user equipment (UE); 

selecting by the &NC a single primary Node-B out of a plurality ofNode-Bs 

receiving enhanced uplink data packets from the UE during soft handover; 

receiving successfully received enhanced uplink data packets by a medium 

aeeess eontFol (W..,C) entity of the &NC from the plurality of soft handover N ode-Bs, 

each successfully received enhanced uplink data packet having a transmission 

sequence number; and 

reordering the received successfully received enhanced uplink data packets 

by the ML\C entity based on the transmission sequence number for in-sequence 

deliver to a radio link control (RLC) entity[[;]].,_ 

tFansmitting to the UE speeified seheduling infoFmation by the pFimacy 

Node :B, the speeified seheduling infoFmation is not tFansmitted to the UE by any 

non primacy Node :Bs of the pluFality of Node :B's; 

Feeeiving the enhaneed uplink paekets by the pFimaFy Node B from the UE; 

tFansmitting by the pFimacy Node B an aekno=wledgement OF a negative 

aeknowledgment to the UE in Fesponse to the Feeeir;ed enhaneed uplink data 

- 2 -
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paeket, the primary Node E eonfigured to delwer sueeessfully reeeived enhaneed 

uplink data paekets to the RNC; 

reeeiving by the non primary Node Es the enhaneed uplink paekets; 

delivering by the non primary Node Bs sueeessfuUy reeeived enhaneed uplink 

paekets to the RNC; 

transmitting enhaneed uplink data paek,ets by the UE to the plurality of 

Node Es; 

reeewing aekno�.vledgments and negative aekno:wledgements by the UE from 

the non primary Node E; 

in response to reeeiving a negative aeknowledgement, the UE retransmitting 

an enhaneed uplink data paeket assoeiated with the negatwe aeknowledgment, the 

retransmission of the negative aeknowledgment is given a higher priority for 

transmission than other non negativ=e aeknowledgment enhaneed uplink data 

paekets for transmission. 

6-8. (Canceled) 

9. (New) A method for universal mobile telecommunication system 

(UMTS) frequency division duplex (FDD) enhanced uplink communication during 

soft handover implemented in a primary Node-B of a plurality of Node-Bs, 

comprising: 

transmitting to a UE specified scheduling information, wherein the specified 

scheduling information is not transmitted to the UE by any non-primary Node-B of 

the plurality of Node-Bs; 

receiving enhanced uplink packets from the UE; 

- 3 -
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transmitting an acknowledgement or a negative acknowledgment to the UE 

in response to the received enhanced uplink data packet; 

delivering successfully received enhanced uplink data packets to a radio 

network controller (RNC); and 

receiving enhanced uplink data packets from the UE. 

10. (New) The method of claim 9 further comprising: 

soft combining an initial transmission of an enhanced uplink data packet 

with a retransmission of the enhanced uplink data packet. 

11 .  (New) A method for universal mobile telecommunication system 

(UMTS) frequency division duplex (FDD) enhanced uplink communication during 

soft handover implemented in a user equipment (UE), comprising: 

sending enhanced uplink packets to a plurality of Node-Bs during soft 

handover; 

receiving specified scheduling information from a primary Node-B of the 

plurality of Node-Bs; 

sending enhanced uplink packets to the primary Node-B; 

receiving from the primary Node-B an acknowledgement or a negative 

acknowledgment in response to the received enhanced uplink data packet; 

transmitting enhanced uplink data packets to the plurality of Node-Bs; 

receiving acknowledgments and negative acknowledgements from the non­

primary N ode-Bs; and 

in response to receiving a negative acknowledgement, retransmitting an 

enhanced uplink data packet associated with the negative acknowledgment, 

wherein the retransmission of the negative acknowledgment is given a higher 

- 4 -
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priority for transmission than other non-negative acknowledgment enhanced uplink 

data packets for transmission. 

12. (New) The method of claim 11,  further comprising: 

changing a modulation and coding scheme (MCS) of an enhanced uplink data 

packet retransmission. 

- 5 -
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REMARKS 

After the foregoing Amendment, Claims 5 and 9-12 are currently pending in 

this application. Claims 1-4 and 6-8 have been canceled without prejudice. Claim 5 

has been amended. New claims 9-12 have been added. Applicants submit that no 

new matter has been introduced into the application by these amendments. 

Claim Obiections 

The Examiner objected to claims 3-4 and 7-8 due to informalities. Claims 3-4 

and 7-8 have been canceled without prejudice, and withdrawal of the claim 

objections to claims 3-4 and 7-8 is respectfully requested. 

Claim Reiections - 35 USC §112 

The Examiner rejected claims 1-8 under 35 USC §112, second 

paragraph, as being indefinite for failing to point out and distinctly claim the 

subject matter which applicant regards as the invention. 

The Applicants have canceled claims 1-4 and 6-8 without prejudice. In view 

of the foregoing amendment, rejection of claim 1-4 and 6-8 is now moot. 

- 6 -
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The Applicants have amended independent claim 5. The claim amendment is 

fully supported in the specification. 

Accordingly, the Applicants respectfully request withdrawal of the 

Examiner's 35 USC § 112 rejection. 

- 7 -
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Applicant: Zhang et al. 
Application No.: 11/434,330 

Conclusion 

If the Examiner believes that any additional minor formal matters need to be 

addressed in order to place this application in condition for allowance, or that a 

telephonic interview will help to materially advance the prosecution of this 

application, the Examiner is invited to contact the undersigned by telephone at the 

Examiner's convenience. 

In view of the foregoing amendment and remarks, Applicants respectfully 

submit that the present application is in condition for allowance and a notice to that 

effect is respectfully requested. 

Volpe and Koenig, P.C. 
United Plaza, Suite 1600 
30 South 17th Street 
Philadelphia, PA 19103 
Telephone: (215) 568-6400 
Facsimile: (215) 568-6499 

TAMJMPK/pf 

Respectfully submitted, 

Zhang et al. 

By J� A-euLJ�/-· \ 

- 8 -

Thomas A. Mattioli 
Registration No. 56,773 
(215) 568-6400 
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Office Action Summary 

Application No. 

1 1 /434,330 
Examiner 

BRIAN ROBERTS 

Applicant(s) 

ZHANG ET AL. 
Art Un it 

261 9 
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply 
A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;l_ MONTH(S) OR THIRTY (30) DAYS, 
WH ICHEVER IS LONGER, FROM THE MAILING DATE OF TH IS COMMUN ICATION. 
- Extensions of time may be  available under the provisions of 37  CFR 1 . 1 36(a). In no  event, however, may a reply be  timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )1Zl Responsive to communication(s) filed on 4/16/2008. 
2a)IZ! This action is FINAL. 2b)0 This action is non-final. 

3)0 Since this appl ication is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle , 1 935 C .D .  1 1 ,  453 O.G. 2 1 3 . 

Disposition of Claims 

4)[8J Claim(s) 5 and 9-12 is/are pending in the appl ication. 
4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are al lowed . 
6)[8J Claim(s) 5 and 9-12 is/are rejected .  
7)0 Claim(s) __ is/are objected to. 
8)0 Claim(s) __ are subject to restriction and/or e lection requ irement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 
1 0)0 The drawing(s) fi led on __ is/are : a)O accepted or b)O objected to by the Examiner. 

Appl icant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is requ i red if the drawing(s) is objected to. See 37 CFR 1 . 1 21 (d). 

1 1  )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0- 1 52.  

Priority under 35 U.S.C. § 1 1 9  

1 2)0 Acknowledgment is made of a claim for foreign priority under 35 U .S .C .  § 1 1 9(a)-(d ) or (f). 
a)O Al l b)O Some * c)O None of: 

1 .0 Certified copies of the priority documents have been received . 
2 .0 Certified copies of the priority documents have been received in Appl ication No. __ . 
3 .0 Copies of the certified copies of the priority documents have been received in this National Stage 

appl ication from the International Bureau (PCT Rule 1 7  .2(a)). 
* See the attached deta i led Office action for a list of the certified copies not received . 

Attachment(s) 

1 )  [8J Notice of References Cited (PTO-892) 
2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

4) 0 Interview Summary (PTO-4 1 3) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20080708 
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Appl ication/Control Number: 1 1 /434,330 

Art Un it :  26 1 9  

DETAILED ACTION 

• Cla ims 5 and 9-1 2 remain pend ing . 

Claim Rejections - 35 USC § 112 

The fol lowing is a quotation of the first paragraph of 35 U .S .C.  1 1 2 : 

Page 2 

The specification shal l  conta in a written description of the invention, and of the manner and process of 
making and using it, i n  such fu l l ,  clear, concise, and exact terms as to enable any person ski l led in  the 
art to which it pertains, or with wh ich it is most nearly connected, to make and use the same and shal l  
set forth the best mode contemplated by the inventor of carrying out his i nvention . 

Claims 1 1 - 1 2 are rejected under 35 U .S .C.  1 1 2 ,  first paragraph,  as fa i l ing to 

comply with the enablement requ i rement. The cla im(s) conta ins subject matter wh ich 

was not described in the specification in such a way as to enable one ski l led in the art to 

wh ich it perta ins, or with wh ich it is most nearly connected , to make and/or use the 

invention . I n  independent claim 1 1  l ines 1 2- 1 3, the l im itation "receiving 

acknowledgments and negative acknowledgements from the non-primary Node- Bs" 

contradicts the specification ,  and therefore, are not enabled by the d isclosure .  As shown 

in F igure 3, the primary Node-B is configured to transm it an acknowledgement or non­

acknowledgement to the UE and the non-primary Node-Bs are not configured to 

transm it an acknowledgement or non-acknowledgement to the UE (see paragraph 

[0035] ) .  Accord ingly, the UE receives acknowledgments and negative 

acknowledgements from only the primary Node-B and not the non-primary Node-Bs. 
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Appl ication/Control Number: 1 1 /434,330 

Art Un it :  26 1 9  

Claim Rejections - 35 USC § 102 

Page 3 

The fol lowing is a quotation of the appropriate paragraphs of 35 U .S .C.  1 02 that 

form the basis for the rejections under this section made in this Office action : 

A person shal l  be entitled to a patent un less -

(e) the invention was described in (1 ) an appl ication for patent, publ ished under section 1 22(b), by 
another filed in the Un ited States before the invention by the appl icant for patent or (2) a patent 
g ranted on an appl ication for patent by another filed in  the U n ited States before the invention by the 
appl icant for patent, except that an international appl ication filed under the treaty defined in section 
351 (a) shal l  have the effects for purposes of this subsection of an appl ication filed in the U n ited States 
only if the international appl ication designated the Un ited States and was publ ished under Article 21 (2) 
of such treaty in the Engl ish language. 

Claims 5 and 9-1 2  are rejected under 35 U .S .C.  1 02(e) as being anticipated by 

Lee et a l .  (US 7346035) 

In reference to claim 5 

In  F igure 7, Lee et a l .  teaches a method that includes: in it iating soft handover of 

enhanced up l ink communications for a user equ ipment (UE);  selecting a s ingle primary 

Node-B out of a plural ity of Node-Bs receiving enhanced upl ink data packets from the 

UE during soft handover; receiving successful ly received enhanced up l ink data packets 

from the p lural ity of soft handover Node-Bs, each successfu l ly received enhanced 

upl ink data packet having a transm ission sequence number; and reordering the 

received successfu l ly received enhanced up l ink data packets based on the transmission 

sequence number for in-sequence del iver to a rad io l i nk  control (RLC) entity .  (column 8 

l ines 1 8-62) 

In  reference to claim 9 
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Appl ication/Control Number: 1 1 /434,330 

Art Un it :  26 1 9  

Page 4 

In  F igure 8 ,  Lee et a l .  teaches a method that includes: that includes transmitt ing 

to a UE specified schedu l ing information, wherein the specified schedu l ing information 

is not transmitted to the UE by any non-primary Node-B of the pl ural ity of Node-Bs; 

receiving enhanced up l ink packets from the UE;  transmitt ing an acknowledgement or a 

negative acknowledgment to the UE in response to the received enhanced up l ink data 

packet; del ivering successfu l ly received enhanced up l ink data packets to a rad io 

network control ler (RNC); and receiving enhanced upl ink data packets from the UE. 

(column 8 l i ne 66 - column 9 l ine 51 ) 

- In  reference to claim 1 0  

In  F igure 8 ,  Lee et a l .  teaches soft combin ing an in it ial transm ission of an 

enhanced upl ink data packet with a retransm ission of the enhanced upl ink data packet. 

(column 8 l i ne 66 - column 9 l ine 51 ) 

- In  reference to claim 1 1 ,  as best understood 

In  F igure 8 ,  Lee et a l .  teaches a method that includes: send ing enhanced up l ink 

packets to a plural ity of Node-Bs during soft handover; receiving specified schedu l ing 

information from a primary Node-B of the pl ural ity of Node-Bs; send ing enhanced up l ink 

packets to the primary Node-B; receiving from the primary Node-B an 

acknowledgement or a negative acknowledgment in response to the received enhanced 

upl ink data packet; transmitt ing enhanced up l ink data packets to the p lural ity of Node­

Bs; receiving acknowledgments and negative acknowledgements from the non- primary 
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Art Un it :  26 1 9  

Page 5 

Node-Bs; and in response to receiving a negative acknowledgement, retransmitt ing an 

enhanced up l ink data packet associated with the negative acknowledgment, wherein 

the retransmission of the negative acknowledgment is g iven a h igher priority for 

transm ission than other non-negative acknowledgment enhanced up l ink data packets 

for transm ission . (column 8 l ine 66 - column 9 l ine 51 ) 

- In  reference to claim 1 2, as best understood 

In  F igure 8 ,  Lee et a l .  further teaches chang ing a modu lation and cod ing scheme 

(MCS) of an enhanced up l ink data packet retransmission . (column 8 l ine 66 - col umn 9 

l ine 51 ) 

Response to Arguments 

Appl icant's arguments with respect to the claims have been considered but are 

moot in view of the new ground(s) of rejection . 

Conclusion 

Appl icant's amendment necessitated the new ground(s) of reject ion presented in 

this Office action . Accord ingly, THIS ACTION 15 MADE F INAL. See MPEP 

§ 706 .0?(a) .  Appl icant is reminded of the extension of t ime pol icy as set forth in 37 

CFR 1 . 1 36(a) .  

A shortened statutory period for reply to th is final action is set to expire THREE 

MONTHS from the mai l ing date of th is action . I n  the event a first reply is fi led with in 
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Page 6 

TWO MONTHS of the mai l ing date of this final action and the advisory action is not 

mai led unti l  after the end of the THREE-MONTH shortened statutory period , then the 

shortened statutory period wi l l  expire on the date the advisory action is mai led ,  and any 

extension fee pursuant to 37 CFR 1 . 1 36(a) wi l l  be calculated from the mai l ing date of 

the advisory action . I n  no event, however, wi l l  the statutory period for reply expire later 

than S IX MONTHS from the date of this final  action .  

Any inqu iry concern ing th is commun ication or earl ier commun ications from the 

examiner should be d i rected to BRIAN ROBERTS whose telephone number is 

(571 )272-3095 . The examiner can normal ly be reached on M-F 1 0 :00-7 :30. 

If attempts to reach the exam iner by telephone are unsuccessfu l ,  the examiner's 

supervisor, Wing Chan can be reached on (571 ) 272-7493. The fax phone number for 

the organ ization where this appl ication or proceed ing is assigned is 571 -273-8300. 

Information regard ing the status of an appl ication may be obta ined from the 

Patent Appl ication Information Retrieval (PAIR) system .  Status information for 

publ ished appl ications may be obta ined from either Private PAIR  or Publ ic PAIR. 

Status information for unpubl ished appl ications is avai lable through Private PAIR  only. 

For more information about the PAIR  system , see http ://pair-d irect .uspto .gov. Should 

you have questions on access to the Private PAIR  system , contact the Electronic 

Business Center (EBC) at 866-21 7-91 97 (tol l -free). If you would l i ke assistance from a 

USPTO Customer Service Representative or access to the automated information 

system,  cal l  800-786-91 99 ( IN  USA OR CANADA) or 571 -272-1 000 . 

BSR 
07/09/2008 

/Wing F. Chan/ 
Supervisory Patent Examiner, Art Un it 26 1 9  
7/1 7/08 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the PATENT APPLICATION of: 

Guodong Zhang 

Application No.: 11/434,330 

Confirmation No.: 5166 

Filed: May 15, 2006 

For: SUPPORTING ENHANCED UPLINK 
TRANSMISSION DURING SOFT 
HANDOVER 

Group: 2619 

Examiner: Brian S. Roberts 

Our File: I-2-067 4.2US 

Date: January 21, 2009 

REPLY PURSUANT TO 37 C.F.R. §1.114 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

This Reply is being filed in response to the Final Office Action dated July 21, 

2008. A request for continued examination (RCE) and an appropriate petition for 

extension of time are submitted concurrently herewith. 

Please amend the application without prejudice or disclaimer as follows: 
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Amendments to the Claims: 

Applicant: Guodong Zhang 
Application No.: 11/434,330 

This listing of claims will replace all prior versions, and listings, of claims in 

the application: 

Listing of Claims: 

1-4. ( Canceled) 

5. (Currently amended) A method for universal mobile 

telecommunication system (UMTS) frequency division duplex (FDD) enhanced 

uplink communication during soft handover implemented in a radio network 

controller (RNC), comprising: 

initiating soft handover of enhanced uplink communications for a user 

equipment (UE); 

receiving an indication of a percentage of correctly received data blocks 

during a predefined time window; 

receiving an indication of downlink pilot power from the UE: 

selecting a single primary Node-B out of a plurality of Node-Bs receiving 

enhanced uplink data packets from the UE during soft handover, wherein the select 

primary Node-B is based on the percentage of correctly received data blocks and the 

indication of downlink pilot power; 

transmitting an indication of the primary Node-B to the UE via radio 

resource control (RRC) signaling: 

- 2 -
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transmitting an indication of the primary Node-B to the plurality of Node-Bs 

via Iub signaling: 

receiving successfully decoded Feeeived enhanced uplink data packets from 

the plurality of soft handover Node-Bs, each successfully decoded rneeived enhanced 

uplink data packet having a transmission sequence number; arul 

reordering the received successfully decoded rneeived enhanced uplink data 

packets based on the transmission sequence number for in-sequence delivery to a 

radio link control (RLC) entity.; and 

identifying missed uplink data packets and sending information regarding 

the missed packets to the UE through radio link control (RLC) messaging. 

6-8. (Canceled) 

9. (Currently amended) A method for universal mobile telecommunication 

system (UMTS) frequency division duplex (FDD) enhanced uplink communication 

during soft handover implemented in a primary Node-B of a plurality of Node-Bs, 

comprising: 

transmitting to a UE specified scheduling information, wherein the specified 

scheduling information is not transmitted to the UE by any non-primary Node-B of 

the plurality of N ode-Bs; 

receiving enhanced uplink packets from the UE; 

performing a cyclic redundancy check (CRC): 

transmitting an acknowledgement (ACK) or a negative acknowledgment 

(NACK) to the UE in response to the received enhanced uplink data packet wherein 

the transmission of either the ACK or NACK is based on the results of the CRC; 

- 3 -
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delivering successfully received enhanced uplink data packets to a radio 

network controller (RNC); and 

receiving enhanced uplink data packets from the UE. 

10. (Currently amended) The method of claim 9.l further comprising: 

soft combining an initial transmission of an enhanced uplink data packet.l 

stored in a buffer, with a retransmission of the enhanced uplink data packet. 

1 1. (Canceled). 

12. (Canceled). 

13. (New) A primary Node-B comprising: 

a medium access controller (MAC) configured to handle enhanced uplink 

(EU) transmissions; 

an uplink (UL) scheduler configured to receive transmission power level and 

interference level information to schedule EU transmissions; 

a receiver configured to receive data blocks during a predefined time window; 

an error rate indicator configured to indicate a percentage of correctly 

received data blocks during the predefined time window; and 

a transmitter configured to transmit a pilot signal and acknowledgments or 

negative acknowledgements. 

- 4 -
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REMARKS/ARGUMENTS 

After the foregoing Amendment, claims 5 and 9, 10 and 13 are currently 

pending in this application. Claims 1-4, 6-8, 11 and 12 are canceled without 

prejudice. Claims 5, 9 and 10 are amended. New claim 13 is added. Applicants 

submit that no new matter has been introduced into the application by these 

amendments, and that all claim amendments and new claim 13 are fully supported 

in the specification and/or drawings. 

Request for Withdrawal of the Finality of the Office Action 

The Applicants respectfully request that the Examiner withdraw the finality 

of the Office Action mailed on July 21, 2008 in view of the amendments made above 

and the remarks to follow. 

Claim Reiections - 35 USC § 112 

Claims 11-12 are rejected under 35 U.S.C. 112, first paragraph, as failing to 

comply with the enablement requirement. Claims 11 and 12 are cancelled in this 

response. In view of the foregoing amendment, Applicants respectfully request 

withdrawal of the Examiner's 35 U.S.C. § 112 rejection of claims 11 and 12. 

- 5 -
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Claim Reiections - 35 USC § 102 

Applicant: Guodong Zhang 
Application No.: 11/434,330 

Claims 5 and 9-12 are rejected under 35 U.S.C. 102(e) as being anticipated by 

U.S. Patent No. 7,346,035 Lee et al. (hereinafter Lee). 

With respect to claim 5, Lee discloses uplink packet data retransmission 

wherein a user equipment (UE) receives negative acknowledgement (NACK) 

information for the previously transmitted packet data from each Node-B. Each 

Node-B checks errors in the received uplink data and transmits ACK/NACK 

information to the UE according to the error check result. 

There is no disclosure, teaching, or suggestion m the Lee reference of 

selecting a primary Node-B having the highest percentage of correctly received data 

blocks during a predefined time window or selecting a primary N ode-B having the 

highest pilot power. Furthermore, there is no disclosure, teaching, or suggestion in 

the Lee reference of transmitting an indication of the primary Node-B to the UE via 

radio resource control (RRC) signaling, transmitting an indication of the primary 

Node-B to the plurality of Node-Es via Iub signaling and identifying missed uplink 

data packets and sending information regarding the missed packets through radio 

link control (RLC) messaging. 

patentable over the Lee reference. 

Therefore, amended independent claim 5 is 

Furthermore, with respect to claim 9, Lee discloses that each of the Node-Bs, 

regardless of whether or not the Node-B is a primary Node-B, detects errors in the 

- 6 -
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uplink packet data and transmits NACK information to the UE while transmitting 

the uplink data to an RNC. The RNC disclosed in Lee does not correct the errors 

but transmits NACK information to each Node-B, which in turn transmits NACK 

information to the UE. The UE disclosed in the Lee reference retransmits the 

packet data to the Node Bs. 

There is no disclosure, teaching or suggestion in the Lee reference of a 

method for enhanced uplink communication during soft handover implemented in a 

primary Node-B comprising performing a cyclic redundancy check (CRC) on the 

uplink packets and transmitting an ACK or a NACK to the UE in response to the 

received enhanced uplink data packet based on the results of the CRC. As opposed 

to the system disclosed in Lee, only the primary N ode-B performs the CRC in the 

present application and if the data packet is correctly decoded, the primary Node-B 

also transmits the correctly decoded data packet to the RNC. 

Therefore, amended independent claim 9 is patentable over the Lee 

reference. 

With respect to claim 10, Lee teaches soft combining the previous packet data 

stored in the memories of the N ode-Bs. However, Lee does not disclose, teach or 

suggest, soft combining an initial transmission of an enhanced uplink data packet, 

stored in a buffer, with a retransmission of the enhanced uplink data packet. In 

addition, claim 10 is dependent upon amended patentable independent claim 9 and 

- 7 -
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1s therefore patentable for at least the same reasons as amended patentable 

independent claim 9. 

Based on the arguments presented above, withdrawal of the 35 U.S.C. 102(e) 

rejection of claims 5, 9 and 10 is respectfully requested. 

- 8 -
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Conclusion 

Applicant: Guodong Zhang 
Application No.: 11/434,330 

If the Examiner believes that any additional minor formal matters need to be 

addressed in order to place this application in condition for allowance, or that a 

telephonic interview will help to materially advance the prosecution of this 

application, the Examiner is invited to contact the undersigned by telephone at the 

Examiner's convenience. 

In view of the foregoing [amendment and] remarks, Applicants respectfully 

submit that the present application is in condition for allowance and a notice to that 

effect is respectfully requested. 

Volpe and Koenig, P.C. 
United Plaza, Suite 1600 
30 South 17th Street 
Philadelphia, PA 19103 
Telephone: (215) 568-6400 
Facsimile: (215) 568-6499 

TAM/MDD/kmc 
Enclosure(s) 

- 9 -

Respectfully submitted, 

Guodong Zhang 

By J�li.���· 
Thomas A. Mattioli 
Registration No. 56,773 
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$ 

The Director has already been authorized to charge fees in this application to a Deposit Account. 

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 
Deposit Account Number _0_9_-0_4_3_5 ______ _ 
WARNING: Information on this form may become public. Credit card information should not be included on this form. 
Provide credit card information and authorization on PTO-2038. 

I am the □ 
□ 

applicant/inventor. 

assignee of record of the entire interest. See 37 CFR 3. 71 . 
Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96). 

� attorney or agent of record. Registration Number _5_6_,7_7_3 ______ _ 

□ attorney or agent under 37 CFR 1 .34. 
Registration number if acting under 37 CFR 1 .34 ________ _ 

::1.�A-tUJiCr January 21 , 2009 
Signature Date 

Thomas A. Mattioli 21 5-568-6400 
Typed or printed name Telephone Number 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one 
signature is required, see below. 

D Total of forms are submitted. 

This collection of information Is required by 37 CFR 1 .136(a). The information Is required to obtain or retain a benefit by the public which Is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 . 1 1  and 1 . 14. This collection is estimated to take 6 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, 

If you need assistance in completing the form, ca/1 1-800-PTO-9199 and select option 2. 
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Under the Paperwork Reduction Act of 1 995, no persons are required to respond to a collection of information un less it d isplays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 
Substitute for Form PTO-875 1 1 /434,330 05/1 5/2006 □ To be Mailed 

APPLICATION AS FILED - PART I OTHER THAN 
(Column 1 )  (Column 2) SMALL ENTITY 0 OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($) 

0 BASIC FEE N/A N/A N/A N/A 
(37 CFR 1 .1 6(a), (b), or (c)) 

□ SEARCH FEE 
(37 CFR 1 .1 6(k), (i), or (m)) N/A N/A N/A N/A 

□ EXAMINATION FEE 
(37 CFR 1 .1 6(0), (p), or (q)) N/A N/A N/A N/A 

TOTAL CLAIMS * X $ = OR X $ = 
(37 CFR 1 . 1 6( i ) )  minus 20 = 

INDEPENDENT CLAIMS * X $ = X $ = 
(37 CFR 1 . 1 6(h))  minus 3 = 

If the specification and drawings exceed 1 00 

□APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($1 25 for small entity) for each (37 CFR 1 . 1 6(s)) additional 50 sheets or fraction thereof. See 
35 U.S.C.  41  (a)(1 )(G) and 37 CFR 1 . 1 6(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1 . 1 6U)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 

APPLICATION AS AM ENDED - PART I I  

OTH ER THAN 
(Column 1 )  (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

01/21/2009 REMAINING NUMBER PRESENT RATE ($) ADDITIONAL RATE ($) ADDITIONAL 
I- AFTER PREVIOUSLY EXTRA FEE ($) FEE ($) 
z AMENDMENT PAID FOR w Total (37 CFR � 1 . 16(i)) * 4 Minus ** 20 = 0 X $ = OR X $52= 0 
0 Independent z * 3 Minus ***3 = 0 X $ = OR X $220= 0 w 137 CFR 1 . 1 6/h\\ 

� D Application Size Fee (37 CFR 1 . 1 6(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1 .1 6(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 0 
FEE FEE 

(Column 1 )  (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE ($) ADDITIONAL RATE ($) ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE ($) FEE ($) 
I- AMENDMENT PAID FOR 
z Total (37 CFR * Minus ** = X $ = OR X $ = w 1 . 16(i\\ 

� Independent * Minus *** = X $ = OR X $ = 
0 (37 CFR 1 . 1 6(hll 

z D Application Size Fee (37 CFR 1 . 1 6(s)) w 
� 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1 .1 6(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal I nstrument Examiner: 
** If  the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /DIAN IECE JACOBS/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1 .  

This collection of information Is required by 37 CFR 1 . 16 .  The information Is required to obtain or retain a benefit by the public which Is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 1 22 and 37 CFR 1 . 14 .  This collection is estimated to take 1 2  minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1 450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1 450, Alexandria, VA 2231 3-1450. 

If you need assistance in completing the form, ca/1 1-800-PTO-9199 and select option 2. 

IPR2023-01270 Page 221



UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

1 1/434,330 05/15/2006 

24374 7590 02/04/2009 

VOLPE AND KOENIG, P.C. 
DEPT. ICC 
UNIIBD PLAZA, SUITE 1600 
30 SOUTH 17TH STREET 
PHILADELPHIA, PA 19 103 

FIRST NAMED INVENTOR 

Guodong Zhang 

UNITED STA TES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

I-2-0674.2US 5166 

EXAMINER 

ROBERTS, BRIAN S 

ART UNIT PAPER NUMBER 

2419 

MAIL DATE DELIVERY MODE 

02/04/2009 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 

IPR2023-01270 Page 222



Office Action Summary 

Application No. 

1 1 /434,330 
Examiner 

BRIAN ROBERTS 

Applicant(s) 

ZHANG ET AL. 
Art Un it 

241 9  
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply 
A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;l_ MONTH(S) OR THIRTY (30) DAYS, 
WH ICHEVER IS LONGER, FROM THE MAILING DATE OF TH IS COMMUN ICATION. 
- Extensions of time may be  available under the provisions of 37  CFR 1 . 1 36(a). In no  event, however, may a reply be  timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )IZI Responsive to communication(s) filed on 21 January 2009. 
2a)0 This action is FINAL. 2b)[8J This action is non-final. 
3)0 Since this appl ication is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle , 1 935 C .D .  1 1 ,  453 O.G. 2 1 3 . 

Disposition of Claims 

4)[8J Claim(s) 5.9. 1 0  and 13 is/are pend ing in the appl ication .  
4a)  Of the above claim(s) 5 and 13 is/are withdrawn from consideration.  

5)0 Claim(s) __ is/are al lowed . 
6)[8J Claim(s) 9 and 10  is/are rejected . 
7)0 Claim(s) __ is/are objected to. 
8)0 Claim(s) __ are subject to restriction and/or e lection requ irement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 
1 0)[8J The drawing(s) fi led on 05/15/2006 is/are : a)IZ! accepted or b)O objected to by the Examiner. 

Appl icant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is requ i red if the drawing(s) is objected to. See 37 CFR 1 . 1 21 (d). 

1 1  )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0- 1 52.  

Priority under 35 U.S.C. § 1 1 9  

1 2)0 Acknowledgment is made of a claim for foreign priority under 35 U .S .C .  § 1 1 9(a)-(d ) or (f). 
a)O Al l b)O Some * c)O None of: 

1 .0 Certified copies of the priority documents have been received . 
2 .0 Certified copies of the priority documents have been received in Appl ication No. __ . 
3 .0 Copies of the certified copies of the priority documents have been received in this National Stage 

appl ication from the International Bureau (PCT Rule 1 7  .2(a)). 
* See the attached deta i led Office action for a list of the certified copies not received . 

Attachment(s) 

1 )  [8J Notice of References Cited (PTO-892) 
2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

4) 0 Interview Summary (PTO-4 1 3) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 200901 29 
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Appl ication/Control Number: 1 1 /434,330 

Art Un it :  24 1 9  

DETAILED ACTION 

• Cla ims 5, 9- 1 0, and 1 3  remain pend ing.  

Continued Examination Under 37 CFR 1. 1 14 

Page 2 

A request for continued examination under 37 CFR 1 . 1 1 4, includ ing the fee set 

forth in 37 CFR 1 . 1 7(e), was fi led in th is appl ication after final rejection .  S ince this 

appl ication is el ig ib le for continued examinat ion under 37 CFR 1 . 1 1 4 , and the fee set 

forth in 37 CFR 1 . 1 7(e) has been timely paid, the final ity of the previous Office action 

has been withdrawn pursuant to 37 CFR 1 . 1 1 4 .  Appl icant's submission fi led on 

0 1 /2 1 /2009 has been entered . 

Election/Restrictions 

Restriction to one of the fol lowing inventions is requ i red under 35 U .S .C.  1 21 :  

I .  Cla im 5 ,  drawn to handoff in itiated by a RNC, classified i n  class 455, 

subclass 439. 

I I .  Cla ims 9-1 0, drawn to d ig ital data error correction , classified i n  class 7 14 ,  

subclass 746 .  

I l l .  Cla im 1 3, drawn to deta i ls of a Node-B, classified i n  class 455, subclass 

550. 1 .  

I nventions of group 1 ,  2 and 3 are related as subcombinations d isclosed as 

usable together in  a s ingle combination . The subcombinations are d istinct if they do not 
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Page 3 

overlap in scope and are not obvious variants, and if it is shown that at least one 

subcombination is separately usable .  I n  the instant case, subcombination of group 1 

has separate uti l ity such as selecting a primary base station for handoff of a mobi le 

station by a rad io network control ler in a mobi le telecommun ications system .  See 

MPEP § 806 .05(d) .  

The examiner has requ i red restriction between subcombinations usable together. 

Where appl icant elects a subcombination and cla ims thereto are subsequently found 

al lowable, any cla im(s) depending from or otherwise requ iring a l l  the l im itations of the 

al lowable subcombination wi l l  be examined for patentabi l ity in accordance with 37 CFR 

1 . 1 04 .  See MPEP § 821 .04(a). Appl icant is advised that i f  any c la im presented in a 

continuation or d ivisional appl ication is anticipated by, or includes al l  the l im itations of, a 

cla im that is a l lowable in the present appl ication , such claim may be subject to 

provisional statutory and/or nonstatutory double patenting rejections over the claims of 

the instant appl ication . 

Restriction for exam ination purposes as ind icated is proper because a l l  these 

inventions l isted in th is action are independent or d istinct for the reasons g iven above 

and there would be a serious search and examination burden if restriction were not 

requ i red because one or more of the fol lowing reasons apply: 

(a) the inventions have acqu i red a separate status in the art i n  view of their 

d ifferent classification ; 
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(b) the inventions have acqu i red a separate status in the art due to their 

recogn ized divergent subject matter; 

(c) the inventions requ i re a d ifferent field of search (for example, search ing 

Page 4 

d ifferent classes/subclasses or electronic resources, or employing d ifferent 

search queries); 

(d) the prior art appl icable to one invention would not l ikely be appl icable to 

another invention ;  

(e) the inventions are l ikely to ra ise d ifferent non-prior art issues under 35 U .S .C .  

1 01 and/or 35 U .S .C .  1 1 2 , first paragraph . 

Applicant is advised that the reply to this requ irement to be complete must 

include (i) an election of a invention to be examined even though the requ i rement 

may be traversed (37 CFR 1 . 1 43) and (i i) identification of the claims encompassing 

the elected invention . 

The election of an invention may be made with or without traverse. To reserve a 

right to petition ,  the election must be made with traverse . If the reply does not d istinctly 

and specifical ly point out supposed errors in the restriction requ irement, the election 

shal l  be treated as an election without traverse. Traversal must be presented at the t ime 

of election in order to be considered t imely. Fa i lure to t imely traverse the requ i rement 

wi l l  result  in the loss of right to petition under 37 CFR 1 . 1 44 .  If claims are added after 

the election ,  appl icant must indicate wh ich of these cla ims are readable on the elected 

invention . 
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If claims are added after the election ,  appl icant must ind icate which of these 

cla ims are readable upon the elected invention . 

Should appl icant traverse on the ground that the inventions are not patentably 

d istinct, appl icant should submit evidence or identify such evidence now of record 

showing the inventions to be obvious variants or clearly adm it on the record that this is 

the case . In  either instance, if the examiner finds one of the inventions unpatentable 

over the prior art, the evidence or admission may be used in a rejection under 35 U .S .C .  

1 03(a) of the other invention . 

During a telephone conversation with Thomas Mattio l i  on 01 /29/2009 a 

provisional election was made without traverse to prosecute the invention of Group 2 ,  

c la ims 9-1 0 . Affirmation of th is  election must be made by appl icant in  replying to this 

Office action .  Cla ims 5 and 1 3  are withdrawn from further consideration by the 

examiner, 37 CFR 1 . 1 42(b ) ,  as being drawn to a non-elected invention .  

Appl icant is reminded that upon the cancel lation of c la ims to a non-elected 

invention ,  the inventorsh ip must be amended in compl iance with 37 CFR 1 .48(b) if one 

or more of the currently named inventors is no longer an inventor of at least one claim 

remain ing in the appl ication . Any amendment of inventorsh ip must be accompan ied by 

a request under 37 CFR 1 .48(b) and by the fee requ i red under 37 CFR 1 . 1 7( i ) .  
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Claim Rejections - 35 USC § 103 

Page 6 

The fol lowing is a quotation of 35 U .S .C.  1 03(a) which forms the basis for a l l  

obviousness rejections set forth in  th is Office action :  

(a) A patent may  not be obtained though the invention i s  not identical ly d isclosed or described as  set 
forth in section 1 02 of this title, if the d ifferences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ord inary ski l l  in the art to wh ich said subject matter pertains.  
Patentabi l ity shal l  not be negatived by the manner in  which the invention was made. 

Claims 9-1 0  are rejected under 35 U .S .C.  1 03(a) as being unpatentable over Lee 

et al . (US 7346035) in view of Cheng et al . (US 2002/01 91 544 ) .  

I n  reference to claim 9 

In  F igure 8 ,  Lee et a l .  teaches a method for a UMTS FOO enhanced upl ink 

commun ication during soft handover in a primary Node-B ( The Examiner interprets a 

primary Node-B to be any Node-B in the UMTS network that the UE is communicating 

with such as Figure 8, 820) of a p lural ity of Node-Bs (The Examiner interprets non­

primary Node-Bs to be any Node-Bs in the UMTS network that the Node-B is not 

communicating with) that includes: transm itt ing to a UE specified schedu l ing 

information ,  wherein the specified schedu l ing information is not transm itted to the UE by 

any non-primary Node-B of the plural ity of Node-Bs (as shown in Figure 2, steps 

203,204 col. 2 line 47-55 scheduling occurs prior to the transmission of data packets 

between a Node-B and UE); receiving enhanced upl ink packets from the UE  (Figure 8, 

step 21) ;  transmitt ing an acknowledgement or a negative acknowledgment to the UE  in 

response to the received enhanced upl ink data packet; del ivering successful ly received 

enhanced up l ink data packets to a rad io network control ler (Figure 8 step 817);  and 
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receiving enhanced up l ink data packets from the UE (Figure 8 step 821) .  (column 8 l ine 

66 - column 9 l ine 51 ) 

Lee et a l .  does not expl icitly teach perform ing a cycl ic redundancy check wherein 

the transm ission of either the ACK or NACK is based on the resu lts of the CRC. 

In  F igure 2 ,  Cheng et a l .  teaches perform ing a cycl ic redundancy check (s6) to 

determ ine if a received packet is val id and the transmission of either the ACK or NACK 

(s9) is based on the resu lts of the CRC. (paragraph 0044) 

It would have been obvious to a person of ord inary ski l l  in the art at the t ime of 

the invention to mod ify the system and method of Lee et a l .  to include perform ing a 

cycl ic redundancy check wherein the transm ission of either the ACK or NACK is based 

on the resu lts of the CRC as suggested by Cheng et al . because it a l lows for 

determ in ing whether a received packet is val id and retransm ission of the packet if it is 

not val id in order to decrease the error rate of a commun ication between a UE and base 

station.  

- In  reference to claim 1 0  

The combination of Lee et a l .  and Cheng et a l .  teaches a system and method 

that covers substantial ly a l l  l im itations of the parent cla im .  In F igure 8, Lee et al . teaches 

soft combin ing an in it ial transm ission of an enhanced upl ink data packet stored in a 

buffer (826) with a retransm ission of the enhanced up l ink data packet (F igure 8, step 

824). (co lumn 8 l ine 66 - column 9 l ine 51 ) 
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Response to Arguments 

Page 8 

Appl icant's arguments with respect to claim 9 have been considered but are moot 

in view of the new ground(s) of rejection . 

Conclusion 

The prior art made of record and not rel ied upon is considered pertinent to 

appl icant's d isclosure are :  

• us 741 4989 

Any inqu iry concern ing this commun ication or earl ier commun ications from the 

examiner should be d i rected to BRIAN ROBERTS whose telephone number is 

(571 )272-3095 . The examiner can normal ly be reached on M-F 1 0 :00-7 :30. 

If attempts to reach the exam iner by telephone are unsuccessfu l ,  the examiner's 

supervisor, Wing Chan can be reached on (571 ) 272-7493. The fax phone number for 

the organ ization where this appl ication or proceed ing is assigned is 571 -273-8300. 
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Information regard ing the status of an appl ication may be obta ined from the 

Patent Appl ication Information Retrieval (PAIR) system .  Status information for 

publ ished appl ications may be obta ined from either Private PAIR  or Publ ic PAIR. 

Status information for unpubl ished appl ications is avai lable through Private PAIR  only. 

For more information about the PAIR  system , see http ://pair-d irect .uspto .gov. Should 

you have questions on access to the Private PAIR  system , contact the Electronic 

Business Center (EBC) at 866-21 7-91 97 (tol l -free). If you would l i ke assistance from a 

USPTO Customer Service Representative or access to the automated information 

system,  cal l  800-786-91 99 ( IN  USA OR CANADA) or 571 -272-1 000 . 

BSR 
01 /29/2009 

/Hong Cho/ 

Hong Cho 
Primary Examiner, Art Un it 24 1 9  
1 /30/2009 

IPR2023-01270 Page 231



Application/Control No. Appl icant(s)/Patent Under 
Reexamination 

1 1 /434,330 ZHANG ET AL. 
Notice of References Cited 

Examiner Art Un it 

BRIAN ROBERTS 241 9  
Page 1 of 1 

U.S. PATENT DOCUMENTS 

* Document Number 
Country Code-Number-Kind Code 

Date 
MM-YYYY Name Classification 

* 
A US-7,41 4,989 08-2008 Kuchibhotla et al .  370/329 

* 
B US-2002/01 9 1 544 1 2-2002 Cheng et al .  370/236 

C US-

D US-

E US-

F US-

G US-

H US-

I US-

J US-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* Document Number Date 
Country Code-Number-Kind Code MM-YYYY Country Name Classification 

N 

0 

p 

Q 

R 

s 
T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

V 

w 

X 

*A copy of this reference 1s not being furnished with this Office action.  (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PT0-892 (Rev. 0 1 -200 1 )  Notice of References Cited Part of Paper No. 200901 29 

IPR2023-01270 Page 232



Appl ication/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 1 1 434330 ZHANG ET AL. 

Examiner Art Unit 

BRIAN ROBERTS 241 9  

✓ Rejected Cancel led N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

□ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1 .47 

CLAIM DATE 
Final Original 01 /29/2009 

1 -
2 -
3 -
4 -
5 N 

6 -
7 -
8 -
9 ✓ 

1 0  ✓ 

1 1  -
1 2  -
1 3  N 

U.S. Patent and Trademark Office Part of Paper No. : 200901 29 

IPR2023-01270 Page 233



Appl ication/Control No. 

Search Notes 1 1 434330 

Examiner 

BRIAN ROBERTS 

SEARCHED 

Class I Subclass 
I 

SEARCH NOTES 

Search Notes 
Updated search focused on: 370/229,230,235,328,33 1 ,343,344 
455/436 ,439 ,442 
Updated EAST text search: see search history printout 

INTERFERENCE SEARCH 

Class I Subclass 

U.S. Patent and Trademark Office 

I 
I 

I 
I 

Applicant(s)/Patent Under 
Reexamination 
ZHANG ET AL. 

Art Unit 

241 9  

Date 

Date 
1 /29/2009 

1 /29/2009 

Date 

I Examiner 
I 

Examiner 
BSR 

BSR 

I Examiner 
I 

Part of Paper No. : 200901 29 

IPR2023-01270 Page 234



EAST Search History 

EAST Search H i st ory  

iR�f
·
#

· · · ·  
jH it

·�· · · ·
;s��;�t,

· ·
o�

·�;;
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·

; [) B�
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

jD�f�� lt
· · · · · · · · · · · · · · · · · · · · ·

!PI
� r�i

·�· · · ·
iTi �

·
�

· ·
st

·
�
·
�

·
�

· · · · · · · · · ·  
! 

l l l l !Operat o r ! l ! 
:: � � � 1 � ' : � 

!S1 47 !363 jenhanced near upl ink and ! U&PGPUB; !OR jON !2009/01 /29 I 
j ! ! ( ( un iversal near mob i le jUSPAT; USOCR; ! ! j 1 6 : 57 ! 
l l !near telecommun icat ion lEPO; JPO; l i l i 
j j jnear system) or UMTS) !DERWENT; ! I ! Il l ! ! I BM TDB l l ! l
is1 46 i820 ienhanced near upl ink iu&�PUB; ioR !ON i2009/01 /29 I 
l l i iUSPAT- USOCR- l i ! 1 5 - 57 i
I I I I EPO; JPO; , I I I . I 
: i i iDERWENT- i i i i I I ! ! I  BM TDB , I I ! I::� � � � - � ) : � 
!S1 48 ! 1 83 jenhanced near upl ink and ! U&PGPUB; !OR jON !2009/01 /29 I 
j ! ! ( ( un iversal near mob i le jUSPAT; USOCR; ! ! j 1 6 : 58 ! 
l l !near telecommun icat ion lEPO; JPO; l l l l 
! ! lnear system) or UMTS) !DERWENT; ! j I j 
j j !and (AO< or NACK) ! I BM_TDB j ! ! ! 

:: ' ' ' ' 
' ' 

' . � 
jS1 49 j84 jenhanced near upl ink and jU&PGPUB; jOR !ON !2009/01 /29 ! 
! ! ! ( ( un iversal near mob i le ! USPAT; USOCR; ! ! ! 1 7 :23 ! 
l l !near telecommun icat ion ! EPO; JPO; l l ! l I I jnear system) or UMTS) !DERWENT; I I ! Ij j 1and (AO< or NACK) and j l BM_TDB j ! ! ! 
·• ' ' ( (  1 · d d $3 ' ' ' . ' j l l eye 1c near re un an l l i l i 
l l !near check) or CRC) l l ! l ! 
:: � � � � � ) : � 
!S1 50 ! 1 32 ! ( ( un iversal near mob i le ! U&PGPUB; !OR jON !2009/01 /29 I l l !near telecommun icat ion ! USPAT; USOCR; l l ! 1 7 :41 l 
! ! !near system) or UMTS) ! EPO; JPO; ! ! ! !I I land (AO< or NACK) w ith I DERWENT; I I I I 
! ! ! ( (cycl ic near redundan$3 ! I BM_TDB ! l ! l 
l l !near check) or CRC) l l ! l ! 
is1 51 i1 00 ichase near comb in$3 and iu&PGPUB; ioR !ON i2009/01 /29 I
! ! l (AO< or NACK) w ith( (cycl ic lusPAT; USOCR; ! ! 1 1 7 :48 ! 
! ! !near redundan$3 near lEPO; JPO; ! l l l 
j j !check) or CRC) !DERWENT; ! I ! I
! ! ! ! I BM TDB ! l ! l
is1 57 i 1 1 6 b101229.ccls. and !u&�PUB; ioR !ON i2009/01 /29 II I ! ( ( un iversal near mob i le jUSPAT; USOCR; I I !20 :38 I
l l !near telecommun icat ion ! EPO; JPO; l l ! l I I jnear system) or UMTS) jDERWENT; I ! ! ! 
l l l l l  BM TDB l ! l ! 
is1 56 i26 iRNc w ith pr imary near2 !U& �PUB; ioR ioN i2009/01 /29 I 
! ! j ( (base near stat ion) or jUSPAT; USOCR; ! ! j20 :38 ! 
j j ! (basestat ion) or bs or ! EPO; JPO; j ! ! ! 
! ! j ( node near b) or " node-b" jDERWENT; ! ! ! ! 
! ! !or (access near po int)) ! I BM_TDB ! ! ! ! ·•· . . . . . . 

I 
file:///CI/Documents%20and%20Settings/broberts/My%20D . ..4330/EASTSearchHistory . 1 1434330 _Accessible Version.him ( I of 3) 1/29/2009 8:51 :45 PM 

IPR2023-01270 Page 235



EAST Search History 

jS1 55 j21 6 jenhanced near upl ink wit h !U&PGPUB; jOR !ON !2009/01 /29 ! 
l l lschedul$3 lUSPAT; USOCR; l ! 120 :38 ! 

I I I I��(;�+- I I I I 
! ! l l I BM TDB , ! l i ! 
:: � � � ' - � 1 � � 

!S1 54 !28 jprimary near2 node near b jU&PGPUB; !OR !ON j2009/01 /29 ! 
! ! land umts lUSPAT; USOCR; ! l 120 :38 l 
! ! ! ! EPO; JPO; ! ! ! ! 
l l l l DERWENT- l l i l l l l i I BM TDB , l i i ! 
•• [s1 ·53 

...... [2
.......... i UTMS ·and· en hance$3 · near

.. 
! U& �PUB;

............ foR
............................... 

!ON
............. 

!2009/ O 1 / 29
.............. I

! ! jupl ink near2 packet iusPAT; USOCR; ! ! i20 :38 !

I I I I��(;�+- I I I I 
! ! l i I BM TDB , ! i i ! 
is1 66 i36 i455/442.ccls. and ( ( Node iu&�PUB; ioR !ON i2009/01 /29 I 
j j !adj B) or Node-B) and ( H- !USPAT; USOCR; j j !20 :39 j 
l l lARQ or HARO) iEPO· JPO· l i i I 
! ! ! ! DERWENT· ! ! ! !l l l i I BM TDB , l i i ! 
!S1 65 !1 69 i455/439.ccls. and !U&�PUB; !OR !ON !2009/01 /29 I l l j ( ( un iversal near mobi le iusPAT; USOCR; l i i20 :39 ! 
l l !near telecommunicat ion lEPO; JPO; l l l ll l 1near system) or UMTS) !DERWENT; l i i ! 
l l l l l BM TDB l I l I 
!S1 64 !843 i455/436.ccls. and !u&�PUB; !OR !ON !2009/01 /29 I 
j j ! ( ( un iversal near mobi le jUSPAT; USOCR; j i !20 :39 ! l l !near telecommunicat ion !EPO; JPO; l l ! l 
j j jnear system) or UMTS) jDERWENT; j ! ! ! 
l l ! l I BM TDB l ! ! ! 
!S1 63 !1 3 1370/344.ccls. and !u&�PUB; !OR !ON i2009/01 /29 I
] ! ! ( (un iversal near mobi le iusPAT; USOCR; ! ! i20 :39 ! 
! ! !near telecommunicat ion lEPO; JPO; ! ! l ! l l jnear system) or UMTS) !DERWENT; l i I ! 
l l l l l BM TDB l I i I 
is1 ·62 

...... i44 
.......

. 
18101343. eels. · and

........................
. 

! U& �PUB; 
.............. !OR

............................... 
!ON

............. 
!2009/ o 1 / 29

.............. I 
j j ! ( ( un iversal near mobi le jUSPAT; USOCR; j i !20 :39 ! l l !near telecommunicat ion !EPO; JPO; l l ! l l l jnear system) or UMTS) !DERWENT; l i ! ! l l ! ! I BM TDB l l ! l 
!S1 61 !667 b10/331 .ccls. and !U&�PUB; !OR !ON !2009/01 /29 I
j j ! ( ( un iversal near mobi le jUSPAT; USOCR; j ! j20 :39 ! 
l l !near telecommunicat ion lEPO; JPO; l ! l ! l l jnear system) or UMTS) !DERWENT; l i I ! 
l l l l l  BM TDB l l i l
•• f  s1·60 

...... f 104
.... 

!370/328.ccls. ·and
........................ 

!U&�PUB; 
............ [oR

............................... 
!ON

............. 
!2009/01 /29

.............. i 
l l j ( ( un iversal near mobi le iusPAT; USOCR; l i i20 :39 ! 
l l !near telecommunicat ion lEPO; JPO; l I l I 
j j jnear system) or UMTS) !DERWENT; ! i ! ! l l ! ! I BM TDB l l ! l ,,, , , , - , , , 

I 
file:///CI/Documents%20and%20Settings/broberts/My%20D . ..4330/EASTSearchHistory . 1 1434330 _Accessible Version.him (2 of 3) 1/29/2009 8:51 :45 PM 

IPR2023-01270 Page 236



EAST Search History 

JS1 59 ! 1 45 !370/235.ccls. and [U&PGPUB; !OR !ON !2009/01 /29 ! I I ! ( ( un iversal near mobi le jUSPAT; USOCR; I I i20 :39 I 
! ! [near telecommunicat ion [EPO; JPO; ! ! ! ! I I jnear system) or UMTS) iDERWENT; I i i ! 
! ! ! ! I BM TDB ! i ! ! 
is1 5a i1 63 !370/230.ccls. and !u&�PUB; ioR !ON !2009101 129 II I ! ( ( un iversal near mobi le lusPAT; USOCR; I I 120 :39 I 
! ! !near telecommunicat ion !EPO; JPO; ! ! ! !I I lnear system) or UMTS) !DERWENT; I I I I
! ! ! ! I BM TDB ! i i i 
is1 67 i1 i71 4/746.ccls. and ( ( Node iu&�PUB; ioR !ON !2009/01 /29 I 
l l [adj B) or Node-B) and ( H- !USPAT; USOCR; l i !20 :40 ! 
i i iARQ or HARO) iEPO· JPO· i i ! i 
! ! l i DERWENT· ! ! I ! 
! ! I i i  BM TDB , ! I I I
:: � � � : - � 1 ' 

� 

1 / 29/ 2009  8 : 5 1  :43 PM 
C:\  Docu m en t s  and Set t i n g s\ b rober ts\ My Docu m en t s\ EAST\ Workspaces\ 1 1 434330a .w sp 

file:///CI/Documents%20and%20Settings/broberts/My%20D . ..4330/EASTSearchHistory . 1 1434330 _Accessible Version.him (3 of 3) 1/29/2009 8:51 :45 PM 

IPR2023-01270 Page 237



l.i 

. In the PATENT APPLICATION of: 

Zhang et al. 

Application No. :  1 1/434,330 

Confirmation No. :  5 166 

Filed: May 15, 2006 

For: SUPPORTING 
ENHANCED UPLINK TRANSMISSION 
DURING SOFT HANDOVER 

Group: 2419 

Examiner: Brian S. Roberts 

Our File: 

Date: 

PATENT 

I-2-0674.2US

February 6, 2009

INFORMATION DISCLOSURE STATEMENT 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Further to Applicants' Duty of Disclosure pursuant to 37 C.F.R. §1 .56, 

Applicants wish to bring to the Examiner's attention the material cited on the enclosed 

Form PTO-1449. 

The listed references include references previously cited in this application. 

Newly cited documents are indicated by an asterisk (*) on the enclosed Form PTO-

1449. Copies of the newly cited documents are enclosed. Pursuant to 37 C.F.R. 

§ 1.98(a)(2)(ii ), copies of the newly cited U.S. publications and/or patent documents have

not been included. 

This Information Disclosure Statement is being filed with the fee required by 37 
· , 02/11/2009 SSITHIBl 00000019 090435 11434330 1 • • 

01 FC : 1806 180. 00 DA 1 

IPR2023-01270 Page 238



Applicant: Zhang et al. 
Application No.: 11/434,330 

C.F.R. § 1 . 17(p). 

It is respectfully requested that the Examiner consider these documents and 

return an initialed copy of the Form PTO-1449 indicating his consideration of the cited 

materials. 

Volpe and Koenig, P.C . 
United Plaza, Suite 1600 
30 South 17th Street 
Philadelphia, PA 19103 

TAM/pck 
Enclosures ( 4) 

Respectfully submitted, 

Zhang et al . 

By �R,,A--� 

-2-

Thomas A. Mattioli 
Registration No. 56,773 
(215) 568-6400 

IPR2023-01270 Page 239



to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission 

PTO/SB/21 (09-04) 
Approved for use through 07/31/2006. 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

Attorney Docket Number 

' . . . 

1 1 /434,330 
May 1 5, 2006 
Zhang et al. 
241 9  
Brian S .  Roberts 
l-2-0674.2US

ENCLOSURES (Check all that apply) 

� □ □ 
After Allowance Communication to TC 

Fee Transmittal Form Drawing(s) 

□ □ Licensing-related Papers □
Appeal Communication to Board 

Fee Attached of Appeals and Interferences

□ □ Petition □
Appeal Communication to TC 

Amendment/Reply (Appeal Notice, Brief, Reply Brief) 

□ □ 
Petition to Convert to a 

□After Final Provisional Application Proprietary Information

□ □
Power of Attorney, Revocation 

□ Status LetterAffidavits/declaration(s) Change of Correspondence Address

□ □ Terminal Disclaimer � 
Other Enclosure(s) (please Identify 

Extension of Time Request below): 

□ Express Abandonment Request □ Request for Refund PTO - 1 449 with 3 references 

[g] Information Disclosure Statement □ CD, Number of CD(s) and the search report in which 

□ 
they were cited . 

Landscape Table on CD 

□
Certified Copy of Priority I Remarks I 
Document(s)

□
Reply to Missing Parts/ 
Incomplete Application

□
Reply to Missing Parts 
under 37 CFR 1 . 52 or 1 .53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm Name 

VOLPE AND KOENIG, P.C. 
Signature 

�J, A-�.A a,-t-·-
Printed name Thomas A. Mattioli 
Date February 6, 2009 I 

Reg. No. 56,773 

CERTIFICATE OF TRANSMISSION/MAILING 
I hereby certify that this correspondence is being facsimile transmitted to the US PTO or deposited with the United States Postal Service with sufficient 
postage as first class mail in an envelope addressed to: Mail Stop Amendment, Commissioner for Patents, P.O. Box 1 450, Alexandria, VA 22313-1450 on 
the date shown below: 

Signature 

Typed or printed name Thomas A. Mattioli 
This co ectIon o in ormatIon Is require y e m ormatIon Is require to o tam or re aIn a ene I y t e pu 1c w 1c Is to I e an y t e to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 . 1 1  and1 . 14 .  This collection is estimated to 2 hours to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1 450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/1 1-800-PTO-9 199 and select option 2. 

IPR2023-01270 Page 240



1 . FEB 1 o 1009 ,<;·, !, PTO/SB/17 (01 -06) .. Approved for use through 07/3 1/2006 . 

\'\. ... i �-Under the P 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

ork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 
� � ', ,', _', I ' 

Complete if Known 
uantto the Consolidated Appropriations Act, 2005 (H.R. 4818). 

Application Number 1 1 /434,330 
,,� ·-·· · 'FEE TRANSMITTAL Filing Date Mav 1 5  2006 

For FY 2006 First Named Inventor Zhang et al. 
Examiner Name Brian S. Roberts D Applicant claims small entity status. See 37 CFR 1 .27 

\.TOTAL AMOUNT OF PAYMENT I ($) 
Art Unit 241 9  

1 80.00 Attorney Docket No. l-2-0674.2US 

METHOD OF PAYMENT (check all that apply) 

D Check D Credit Card D Money Order 0 None O other (please identify): 

I X I Deposit Account Deposit Account Number: 09-0435 Deposit Account Name: lnterDigital Communications Coreoration 
For the above-identified deposit account, the Director is hereby authorized to: (check all that apply) 

[8Jcharge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 

[8] Charge any additional fee(s) or underpayments of fee(s) 
under 37 CFR 1 . 1 6  and 1 . 17  

[8] Credit any overpayments 
WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card 
information and authorization on PT0-2038. 

FEE CALCULATION (All the fees below are due upon filing or may be subject to a surcharge.) 

1 .  BASIC FILING, SEARCH, AND EXAMINATION FEES 
FILING FEES SEARCH FEES EXAMINATION FEES 

Small Enti� Small Enti� Small Enti� 
Aeelication T�ee .E!!.ill .E!!.ill .E!!.ill � .E!!.ill � Fees Pai!;! (il 

Utility 300 1 50 500 250 200 1 00 
Design 200 100 1 00 50 1 3 0  65 
Plant 200 1 00 300 1 50 1 60 80 
Reissue 300 1 50 500 250 600 300 
Provisional 200 1 00 0 0 0 0 

2. EXCESS CLAIM FEES Small Entity 
.E!!.ill Fee Descrietion .E!!.ill 

Each claim over 20 (including Reissues) 50 25 
Each independent claim over 3 (including Reissues) 200 1 00 
Multiple dependent claims 360 1 80 

Total Claims Extra Clgim§ .E.!!!.W Fee Paid (i) Multiele Deeendent Claims 
- = X = Q .E!!.ill Fee Pais! (i) 

HP = highest number of total claims paid for, if greater than 20 . 
lndee. Claims Extra Claim!! .E.!!!.W Fee Paid (i) 

- = X = 0 

HP = highest number of independent claims paid for, if greater than 3. 
3. APPLICATION SIZE FEE 

If the specification and drawings exceed 1 00 sheets of paper ( excluding electronically filed sequence or computer 
listings under 37 CFR l .52(e)), the application size fee due is $250 ($ 1 25 for small entity) for each additional 50 
sheets or fraction thereof. See 35 U.S.C. 4 1 �)(1 )(G) and 37 CFR l . 1 6�s). 
Total Sheets Extra Sb!!!!l!! Num er of each additional 50 or raction thereof 

1 00 = / 50 "" (round up to a whole number) X 

4. OTHER FEE(S) 
Non-English Specification, $ 1 30 fee (no small  entity discount) 

Other ( e.g., late filing surch�rge ) : IDS fee required by 37 C.F.R. § 1 . 1 7(p). 

SUBMITTED BY 

.E!!.ill Fee Paid (i) 
= 

Fees Paid (ii 

180.00 

Signature J� � /1 1, .t.-r< I Registration No. 
/Attomev/Aoent) 56,773 Telephone 21 5-568-6400 

Name (Print/Type) Thomas A. Mattioli Date February 6, 2009 

... 

� 

This collection of information is required by 37 CFR 1 . 136. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 . 14. This collection is estimated to take 30 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office , U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca// 1-800-PTO-9199 and select option 2. 

IPR2023-01270 Page 241



EXAMINER 

INITIAL 

FORM PTO· 1 449 

U.S. DEPARTMENT OF COMME :  
PATENT AND TRADEMARK OFFI · . .,. 

... .. .  *,;,.1 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(Use several sheets if necessary) 

Page 1 of 3 

. DOCKET NO. SERIAL NO. 
I·2·0674.2US 1 1 /434,330 

FILING DATE 
May 15, 2006 

APPLICANT 
Zhang et al. 

GROUP 
261 6 

U.S. PATENT DOCUMENTS 

FILING DATE IF 

DOCUMENT NUMBER DATE NAME CLASS SUBCLASS APPROPRIATE 

6,678,249 01/2004 Toskala et al. 

6,778,830 08/2004 Oizumi et al. 

6,892,071 05/2005 Park et al. 

7,01 3, 1 43 03/2006 Love et al. 

7,346,035 03/2008 Lee et al. 

2002/0095635 07/2002 Wager et al. 

2003/0007 480 01/2003 Kim et al. 

2003/0054824 03/2003 Choi et al. 

2003/0081692 05/2003 Kwan et al. 

2003/0161284 08/2003 Chen 

2003/0210668 1 1 /2003 Malladi et al. 

2004/0004954 01/2004 Terry et al. 

2004/0072567 04/2004 Cao et al. 

2004/0085934 05/2004 Balachandran et la. 

2004/0120306 06/2004 Wigard et al. 
• 2004/0160925 08/2004 Heo et al. 1 

2004/0202129 1 0/2004 Kolding et al. 

2004/0203991 1 0/2004 Chen et al. 

2004/0219917 1 1 /2004 Love et al. 

2004/021991 9 1 1/2004 Whinnett et al. 

2004/0219920 1 1 /2004 Love et al. 

2004/0228313 1 1 /2004 Cheng et al. 

2005/0041 694 02/2005 Liu 

2005/0047354 03/2005 Zeira et al. 

2005/0048920 03/2005 Liu 

EXAMINER DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 

IPR2023-01270 Page 242



EXAMINER 

INITIAL 

EXAMINER 
INITIAL 

EXAMINER 

INITIAL 

Page 2 of 3 

FORM PTO-1 449 ATTY. DOCKET NO. SERIAL NO. 
l-2-0674.2US 1 1 /434,330 

U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE APPLICANT 

• 

. 

. 

. 

Zhang et al. 
INFORMATION DISCLOSURE 

FILING DATE GROUP STATEMENT BY APPLICANT 
May 15, 2006 261 6 

(Use several sheets if necessary) 

FILING DATE IF 

DOCUMENT NUMBER DATE NAME CLASS SUBCLASS APPROPRIATE 

2005/0083888 04/2005 Smee et al. 

2007/0047501 03/2007 Usuda et al. 2 

FOREIGN PATENT DOCUMENTS 

TRANSLATION 

DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS YES NO 

2 353 439 02/2001 GB 

2001- 1 28209 05/2001 JP x·· 

20031 12283 1 2/2005 RU x·· 

20051 10767 1 0/2006 RU x·· 
02/01 893 01/2002 WO 

03/053087 06/2003 WO 

03/067953 08/2003 WO 

03/088545 1 0/2003 WO 

00/074263 1 2/2000 woa 

OTHER DOCUMENTS 

DESCRIPTION (Including Author, Title, Date, Pertinent Pages, Etc.) 

3GPP, "Third Generation Partnership Project; Technical Specification Group Radio Access Network; FOO 
Enhanced Uplink; Overall Description; Stage 2 (Release 6)," 3GPP TS 25.309 V6.0.0 (September 2004). 

3GPP2 C.20003-C, "Medium Access Control (MAC) Standard for cdma2000 Spread Spectrum Systems", 
3rd Gener;ition Partnership Project 2 '3GPP2", Version 2.0, Release C, August 2004. 

3GPP2 C.S0004-C ,  'Signaling Link Access Control (LAC) Standard for cdma2000 Spread Spectrum 
Systems', 3rd Generation Partnership Project 2 "3GPP2', Version 2.0, Revision C, July 23, 2004. 

3GPP2 C.S0005-C, 'Upper Layer (Layer 3) Signaling Standard for cdma2000 Spread Spectrum Systems", 
3rd Generation Partnership Project 2 '3GPP2', Version 2.0, Revision c, July 23, 2004. 

EXAMINER DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 

IPR2023-01270 Page 243



Page 3 of 3 

FORM PTO-1449 ATTY. DOCKET NO. SERIAL NO. 
l-2-0674.2US 1 1 /434,330 

U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE APPLICANT 

Zhang et al. 
INFORMATION DISCLOSURE 

FILING DATE GROUP STATEMENT BY APPLICANT 
May 15, 2006 261 6 

{Use several sheets if necessary) 

EXAMINER DESCRIPTION {Including Author, Title, Date, Pertinent Pages, Etc.) INITIAL 

GPP2 C.S0002-C, 'Physical Layer Standard for cdma2000 Spread Spectrum Systems", 
3rd Generation Partnership Project 2 "3GPP2", Version 2.0, Revision C, July 23, 2004. 

x•• Abstract only 
1 Corresponds to RU 20041041 96; 2 Corresponds to RU 20061 30462; 3 Corresponds to RU 2001 1 35846. 

EXAMINER DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 

IPR2023-01270 Page 244



esp(f,{),ccnet Bibl iographic data 

METHOD FOR SOFT TRANSFER OF SERVICE FOR MULTIMEDIA
BROADCASTING/MU

1
L TI-ADDRESS SERVICE IN CDMA MOBILE

COMMU NICATION SYSTEM 

Crp. I 1 13  1 

Publication number: RU2265.959 (C2 )  Also published as: 

Publication date: 2005-1 2- 10  � FR2839592 (A 1 )  
Inventor(s):  PARK DZOON-GOO [KR] ;  CHOJ SUNG-KHO [KR]; CHANG rc'J US2004008646 (A 1 )

DZIN-VEON [KR]; LI KOOK-KHEUJ [KR]; KIM SOENG- ffl uc,2004008646 (A1 )KHUN [KR]; LI DZU-KHO [KR) � -.., l!::.:J US7307971 (B2) 
Applicant(s):  

Classification : 

- international:

- European:

H04J13/00.: H0487/26; H04J3/06; H04Q7!22; H04Q7!36; 
H04J13/00; H04B7/26; H04J3/06; H04Q7/22; H04Q7/36; 
( IPC1 -7): H04J3/06 
H04B7/26T; H04B7/26V6O4 

Application number: RU20030 1 1 2283 20030425 
Priority nu mber(s):  KR20020023283 20020427 

Abstract of RU 2265959 (C2) 

� US730797 1 (82)  

more >> 

F IELD: mobile communications. I\ SUBSTANCE: when client terminal moves to area , where it can 
receive data from multiple nodes 8, soft service transfer is real ized at cl ient terminal .  /\ EFFECT: client, 
receiving multimedia broadcast service and moving from existing cell to new cel l ,  receives reliable 
multimedia broadcast service sig nal ,  and it is also possible for client terminal to perform soft realization 
of data, received from multiple nodes B. /\ 4 cl, 1 3  dwg 

Data supplied from the esp@cenet database - Worldwide 

http://v3.espacenet .com/publicationDetai ls/bibl io?locale=cn"_ EP&KC=C2&date=2005 . . .  2 3 . 0 1 .2009 

IPR2023-01270 Page 245



2003 1 1 2283 C-rp. I 1n 4

( 19) RU (1 1 ) 20031 1 2283 (13) A 

(51 ) 7 H04Q7/20, H04B7/21 6 , H04J1 3/00 

POCC�0CKOE ArEHTCTBO 
no nATEHTAM � TOBAPHblM 3HAKAM 

( 12) 3ArlBKA HA 111306PETEH111E

(22) AaTa noP,a'-1"1 3as:iBK"1 : 2003.04.25
(30) np"10p"1TeTHble P,aHHble: 2002-23283 2002.04.27 KR
(43) Aara ny6J1"1Kal.l11n1 3ar1s1<"1: 2004.1 1 .1 0
(71 ) 3ar1B"1Tenb("1): CAMCYHr 3JlEKTPOHv1KC KO.,

flT,Q. (KR) 

(72) Asrop(b1): nAPK ,Q300H-roo (KR); 40111
CyHr-Xo (KR); '-IAHr ,Q31rn-BeoH (KR);
Jlv1 KooK-Xey H (KR); Kv1M CoeH r-XyH
(KR) ; Jlv1 ,Qly-Xo (KR)

(74) naTeHTHblL'I nosepeHHblL'I: Ky3H840B
l0plllH .QMIIITPl18B1111.f
A,!:\pec P,nri nepem1c1<vi: 1 2901 0 ,  MocKBa,
yn. 6. CnaccKaA, 25, CTp.3, 000
"l0plllAllll.feCKaR cplllpMa ropOAIIICCKIIIH
Ill napTH8pb1", naT.00B.
IO.,Q.Ky3He4oey, per.N!! 595

(54) cnocoE MflfKOl.1 nEPE,QA 41,1 OECJ1Y>K"1BAH"1fl ,QJlfl MYJlb T"1ME,Q"11.1HOVI
BEI.L\A TEJlbHOVI/MHOrOA,QPECHOVI YCJ1Yr"1 B C"1CTEME no,QB"1>KHOVI CBfl3"1
M,QKP

1 .  Cnoco6 nepe,Qa'-1"1 Bel.J.!aTenbHblX A8HHblX OT COC8AH"1X Y3110B B Ha OA"1 H  1.-13 MHO>KeCTBa repM"1Hanos 
a6oHeHT0B (TA), np"1 K0TopoM repM"1Han a6oHeHra nepeMel.J.!aercri s o6nacTb nepeAa'-1"1 o6cny>K"1BaH"1A 
M8:>KAY coceP,H"1Ml.-1 Y3J78Ml/l B,  B Cl.-1CTeMe 0OABl.-1>KH0L1 C8r13"1 MH0rOCT8H l..\l.-10HH0ro A0CTyna C KOA0BblM 
pa3AeneH"1eM KaHanos (MAKP), v1Me101J.1e'1 no MeHbLUe(.t Mepe ,o.sa coceAH"1X y3na B, K0HTponnep 
P8A"10Cern (KPC), 00AC0e,D,"1HeHHblL1 K y3naM B, Ill T8PM"1H8flbl a60H8HTOB, pacnono>KeHHbl8 B corax, 
38HATblX COOT88TCTBYIOI.J.!"1Ml,1 y3naM"1 B, np"1'-!8M Y3l1bl B nep8A810T A8HHbl8 8C"1HXp0HHO VI o6l.l.j"18 
88Ll.l8TeJ1bHble A8HHble nepeP,atOT Ha TepMIIIH8J1bl a6oHeHTOB B npeP,enax COT Y3J10B B, cornacHO KOTOpoMy: 

nepeAalOT nepsy,o pa3HOCTb Me;>KAy M0MeHT0M speMeHvi HaYana nepe,D,aY"1 nepsoro c1,1creMHoro Ka,D,pa OT 
nepsoro y3na B coce,D,H1,1x y3nos B ,.,, MOMeHTOM speMeHvi HaYana np"1eMa sroporo C"1CTeMHoro KaApa, 
C00TBeTCTBYIOLl.lero nepeoMy C1,1CT8MH0MY Ka,l:\py, npVIHAT0My OT sroporo y3na 8 1,13 coce,QHVlX Y3J10B B, OT 
nepsoro y3na B Ha K0Hrponnep pa,£l111ocen1 (KPC); 

nepeASIOT eropytO pa3HOCTb M8:>KAY MOMeHTOM speMeH"1 Ha'-lana nepeAaY"1 BTOporo CIIICT8MHOro KaP,pa OT 
BTOporo y3na B "1 MOMeHT0M speMeHIII Ha'-!ana np111eMa nepsoro CVICTeMHOro Ka,Qpa, COOTB8TCTBYIOLL!ero 
BT0poMy C"1CTeMHOMY KaAPY, np"1HAT0MY OT nepaoro y3rta B, OT eToporo y311a B Ha K0HTponnep paAvioceT111; 

BblYl,1Cl1$'!IOT pa3HOCTb Me)l(Ay MOM8HTaMIII speMeHIII Ha'-lana nepe,QaYVI nepBblX VI BTOpblX CVICT8MHblX 
K8APOB 1-13 nepso'1 VI BT0POIII pa3HOCTVI; VI 

t-1HcpOpM VIPYIOT nepBbli::, Ill BTOpo� y3J1bl 8 0 MOMeHTe BpeMeHVI nepeP,84VI K8,l:\POB BelJ.laTeJlbHblX A8HHblX B 
CO0TBeTCTB"11,1 C nony'-leHH0iit pa3H0CTblO. 

2. Cnoco6 no n, 1 ,  cornaCHO KOTOpOMY nepBbllil CIIICTeMHblL'I Ka,Qp npeACTaBJ1r18T co6o'1 KaAp ,
nepeP,aeaeMbI'1 no 061J.1eMy n"1n0THOMY KaHany (OnK) OT nepsoro y3na B .

3 .  Cnoco6 no n. 1 ,  cornaCHO KOT0p0MY BT0po'1 CIIICTeMHblL'I K8AP npeACTaans:ier co6o'1 KaAp, nepeAaBa8MblL'I 
no OnK OT sToporo y3na B, 

4. Cnoco6 no n . 1 , cornacHo KoropoMy MOMeHT speMeH"1 Ha4ana nepe.Qa'-lvi nepsoro c1-1cTeMHoro KaApa
npeACTaBJrneT co60111 HOMep CIIICTeMH0rO K8AP8 nepeoro y3na 8 B MOMeHT epeMeHVI, K0rP,a nepBblL'I y3en B
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Ha41AHaer nepeAaYy nepsoro CIACTeMHoro KaApa. 

5. Cnoco6 no n.4, comacHo KoropoMy MOMeHT speMeHIA HaYana np1AeMa sToporo c1-1creMHOro Ka,Qpa 
npe,QCT8Bflfl8T co6olii HOMep CIACT9MHOro Ka,Qpa nepsoro y3na 8 B MOM8HT apeMeHIII , Kor,o.a nepBbllll y3efl B 
Ha411!HaeT np1<1eM BTOporo Cl-1CT8MHOro Ka,1:ipa. 

6. Cnoco6 no n . 1 ,  cornacHo KoropoMy MOMeHT speMeH1-1 HaYana nepe,£1a4111 aroporo c1-1creMHoro Ka,o.pa 
npe,o.craBflfleT co6olii HOMep CIIICT8MHOro Ka,Qpa BTOporo y3na B B MOM8HT apeMeHIII, KOr,Qa eropolil Y39fl 8 
Ha41<1HaeT nepe,o.ayy sroporo c1-1creMHoro Ka,Qpa. 

7. Cnoco6 no n.6, comacHo KOTopoMy MOMeHr speMeHIA Ha4ana np!AeMa nepsoro c111creMHoro Ka,Qpa 
npe,QCTaBJ7Sl9T co6olii HOMep CIIICT8MHOrO Ka,Qpa BTOporo y3na 8 B MOM8HT apeMeHL-1, KOrAa BTOPOIII y3en 8 
Ha41<1Haer np111eM nepsoro c111creMHoro Ka,Qpa. 

8. Cnoco6 no n . 1 ,  cornacHO KOTOPOMY pa3HOCTb Me>K,Qy MOM9HT8MIII speMeHL-1 Ha4ana nepe,Q84111 nepBblX IA 
BTOpblX CIIICT9MHblX KaApOB BblYl-'!CflfllOT nocpe,QCTBOM ,Q9I19HIAfl pa3HOCTl-1 Me>K,Qy nepsovi ill BTOpOVI 
pa3HOCTblO Ha 2. 

9. Cnoco6 no n . 1 ,  comaCHO KOTOpOMy CM91..Ll9HL-1e Aflfl 0603Ha49HVIS'I MOM8HTa speMeHIA, KOrAa STOPOVI y3e11 
8 ,QOfl>K9H nepe,QaBaTb Ka,Qpbl 89LLl8T8J1bHblX AaHHblX, Bbl41ACJ1s:lfOT nocpe,QCTBOM cyMMlllp088Hllls:l 
OCHOBaHHOIII Ha Ka,o.pe pa3HOCTIII Me>K,Qy MOM6HT8MIII speMeHL-1 H848J1a nepe,Qa411 nepsoro IA BTOporo y3na 
B, pa3HOCTIA Me>K,D.y MOM8HT8ML-1 speMeHIII H848fla nepe,Q841,1 nepBblX IA BTOpb!X CIACT8MHblX KaAPOB VI 
HOMepa Ka,l:lpa coe,Q1<1HeH1,1s:i MOMeHra speMeHL-1 nepeAa4"1 nepaoro y3na B. 

1 0. Cnoco6 no n . 1 ,  cornacHo KoropoMy MOMeHT speMeH1-1 HaYana np1-1eMa sroporo c1,1creMHOro Ka,l:lpa 
npe,Qcrasns:ieT co6olii MOMeHT apeMeHL-1 Ha4ana np111eMa, 6n1,1)Kali1w1,11ii K MOMeHry apeMeHL-1 Ha4ana 
nepeA841,1 nepsoro ClACTeMHOro Ka.a.pa "13 YlACila MOM9HTOB speM8H"1 Ha4ana np1-1eMa BTOpblX CL-1CT8MHblX 
Ka,Qpoa, nplAHl,1M86MblX OT BTOporo y311a B. 

1 1 .  Cnoco6 no n . 1 ,  cornacHo KoropoMy MOMeHT apeMeH111 HaYana np1-1eMa nepaoro c1-1cTeMHoro Ka,qpa 
npe,QCT8BJ1S'l9T co6oi1 MOM9HT apeMeHlA Ha4ana nplAeMa, 6J1"1lK811W"1111 K MOMeHTY speMeHlA Ha4ana 
nepe,Qa4"1 BTOporo CL-1CT8MHOrO Ka,Qpa 1,13 '-H1CJ1a MOMeHTOB speMeHlA np1-1eMa nepBblX Cl-1CTeMHblX Ka,Qpoa, 
nplAHL-lMaeMblX OT nepaoro Y3Jla B .  

1 2 . Cnoco6 nepe,Qa4"1 BeLL1aTeI1bHblX ,l:laHHblX OT coce,QHlAX Y3I10B B Ha OAL-lH 1113  MHO>KeCTaa repMIAHanoa 
a6oHeHTOB (TA), np1,1 KOTOPOM TepM1<1HaJ1 a60H9HTa nepeM81..Ll89TCfl B o6naCTb nepe,l:la4l-1 06cJ1ylKt-188Hl,1s:l 
Me>K,Qy coce,QHIAMl,1 Y3J18M"1 B, B CL-lCTeMe no,QBL-1lKH011 CBfl31,1 MHOrOCTaHL.ll-10HHOrO AOCTyna C KO,QOBblM 
pa3,l:leJ1eH1<1eM KaHanos (M,QKP) ,  1-1Me101.1.1e111 no M9HbWe111 Mepe ABa coce,l:\Hl-1X y3na B, KOHrponnep 
pa.Q1,1ocern (KPC), no,Qcoe,l:\t-1HeHHbt11t K y311aM B, l-1 TepMlAH8J1bI a60H8HTOB, pacnono>KeHHble a corax, 
38HS'!TblX COOTB6TCTBYIOI..Lll-1Ml,1 Y3J18M"1 B ,  np1-14eM Y3J1bl 8 nepe,QafOT ,Q8HHble aClAHXpOHHO 1,1 nepe,l:lalOT 
061.1.111e se1.1.1arenbHbl8 A8HHbte Ha TepM1<1HaJlbl a6oHeHTOB B npe,qenax COT Y3fl08 B, cornaCHO KOTOPOMy: 

nepe,QalOT pa3HOCTb Me)K.Qy MOMeHTOM apeMeHlA HaYana nepe,Qa4111 nepaoro c1,1cTeMHoro Ka,l:lpa oT nepaoro 
y3na B 1,13 41,1c11a coce,l:IHL-lX y3nos B 1,1 MOMeHTOM speMeH1-1 Ha4ana nepe,QaYi-1 aroporo c1,1creMHoro KaApa OT 
sroporo y311a B 1,13 41,1cna coce,l:IHL-1X y3noa B, OT TepMlAHana a6oHeHra, pacnono>KeHHoro a o6nacrn 
nepe,qa411 06cny>K1-1BaHl1R, Ha KOHTpOI1J1ep pa,qlAOCern ; 

YMHOlK8fOT KOHKpeTHOe 4enoe 41,1CJ10 "13 L\9J1blX 41AC9J1 OT O AO 255 Ha cyMMapHoe KQJ11,148CTBO 41AnOB, 
COCTaBJ1RIOI..LlL-1X O,Ql-1H HOMep ClACTeMHOro Ka,qpa, CYMMlApyfOT pe3yflbT8T YMHO>KeHL-1>1 C KOHKpeTHblM 4eJ1blM 
4"1CJ10M 1,13 4eflblX '-ilACen OT O AO 38399 1,1 nepe,qafOT pe3ynbTaT cyMML-1POB8H"1fl 8 Bl-1,D.e nepaoro CMeLLleHL-lS'I 
AJlR onpe,qeneHL-1>1 MOM8HTa apeMeHL-1 Ha4ana nepe,Qa4"1 Ka,QpOB B91..Ll8T8JlbHblX ,l:laHHblX nocpe,QCTBOM 
KOHTponnepa pa,Q1-1ocern ; 

cyMMl-1PYfOT pa3HOCTHOe 3H84eH1,1e Me>K,Qy MOM9HT8M"1 apeMeHl-1 Ha4aJ1a 1,1 nepsoro CM91..Ll9Hl,1S'I 1,1 nepeAafOT 
pe3yflbT8T cyMML-1POB8Hl,1s:l B 8111,Qe BTOporo CM8LLl8Hl1S'l, no3BOJlS'llOL1.jero BTOpOMY y3ny 8 nepe,qaaaTb Ka,Qpbl 
B81..Ll8T8J1bHblX A8HHblX O,QHOBpeMeHHO C nepBblM Y3J10M B .  

1 3 . Cnoco6 no n . 1 2 , cornaCHO KOTOPOMY pa3HOCTb Me>K,Qy MOM9HT8Ml,1 speMeHL-1 Ha4ana Bbl4"1CJ1flfOT 
nocpe,(\CTBOM YMHO>KeHIIIS'l pa3HOCT"1 Me>K,Qy HOMepoM ClACT9MHOro Ka,l:lpa nepaoro ClACTeMHOro Ka,l:\pa OT 
nepsoro y3na B 1,13 41,1cna coce,QH111x y3noa B s npe,qenax 3cpcpeKT1<1BHOiil o6nacrn 1,1 HoMepoM c1-1cTeMHoro 
Ka.a.pa BTOporo CL-1CT8MHOro Ka,Qpa OT BTOporo y3na 8 "13 coce,qHIIIX Y3J10B 8 Ha cyMMapHOe l(Ofll,14eCTBO 
411noa, COCT8BJlS'IIOI..LlillX O,QL-lH HOMep CL-1CT8MHOro Ka,Qpa, a nocne,l:lyfOL1.jero cyMMl-1pOB8Hl,1S'I pe3yflbT8Ta 
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YMHO>KeHv15l v1 pa3HOCTv1 Me>K,£:\y MOMeHTOM speMeHv1 Ha4aJ7a npv1eMa nepsoro CvlCTeMHOro KaApa Ill 
MOMeHTOM speMeHIII Ha4aJ7a npltleMa BTOporo CIIICTeMHOro Kap,pa, 611v1>Ka lifwero K MOMeHry speMeHIII 
Ha4ana npv1eMa nepsoro c111creMHoro Ka,o,pa. 

14. Cnoco6 no n . 12 ,  cornacHo KornpoMy TepM111Ha11 a6oHeHTa nepep,aeT v1Hcj:>opMa4v1t0 o npv1Hv1MaeMolif
MOl.l.lHOCTl-1 nepBblX 1,1 BTOpblX C"1CTeMHblX Ka,o,poB Ha KOHTPOJ1J1ep pap,v1oceTVI.

1 5. Cnoco6 no n. 12 ,  cornacHo KornpoMy nepsbtlit CVICTeMHbtlif K8AP npep,cTaBn5leT co6ovi KaAp, 
nepeAasaeMblVI no 061.l.leMy nv,noTHOMY KaHany (OnK) OT nepsoro y311a B. 

16. Cnoco6 no n . 1 2 ,  cornacHo KoropoMy sropolif CVICTeMHblVl Ka,o,p npep,crnsm1er co6ovi Ka.Lip,
nepeAaBaeMblVI no 06LI..1eMy nlt1J70THOMY KaHany onK OT BTOporo y311a 8.

1 7. Cnoco6 no n. 1 2 , cornacHo KOTopoMy MOMeHT speMeHv1 Ha4ana nepeAa4v1 nepsoro c111cTeMHoro Kap,pa 
npep,cTaBJ75leT co6olif HOMep CvlCTeMHOfO Ka,o,pa B MOMeHT speMeHvl, Korp,a nepBblVI y3e11 B H84VI HaeT 
nepeAa4y nepsoro c111CTeMHoro Ka,£:lpa. 

18 . Cnoco6 no n. 1 7 , cornacHO KOTOpOMY MOMeHT speMeHl-1 Ha4aJla nepe,£:la4111 BTOporo CIIICT8MHOfO K8AP8 
npe,£:\CT8Bflfl8T co6ovi HOMep Cl-1CTeMHOro Ka,o,pa B MOMeHT speMeHl-1 ,  Kor,o,a BTOpOVI y3e11 8 Ha4111H88T 
nepep,a4y srnporo CVICTeMHoro Kap,pa . 

1 9. Cnoco6 no n . 1 2 ,  cornaCHO KOTOpOMY pa3HOCTb Me)K,l:\y MOMeHT8Ml-1 speMeHltl Ha4ana 8bl41-1CJ15l lOT np1-1 
nOMOLI..lvl MOMeHTa speMeHl-1 nepep,a41,1 OT BTOporo y311a B BTOporo Cl-1CTeM HOro Ka,o,pa, 6111-i>Kalifwero K 
nepsoMy Cl-1CTeMHOMy K8APY 1-13 41/1CJ7a BTOpblX CVICTeMHblX K8APOB, npVIHl-lMaeMbfX OT BTOporo y311a B .  

20. Cnoco6 nepep,a41,1 881.l.laTeJ1bHbfX A8H HblX OT  COC8AHIIIX Y3I108 B

Ha OAl-1H 1-13 MHO>KeCTBa TepMVIHanos a6oHeHTOB (TA), np1-1 KOTOPOM TepMVI H811 a6oHeHTa nepeMel!..188TC5l 8 
o6naCTb nepep,a4VI o6cny>Kl-188HVll'! Me>K,l:ly coce,D,HVIMl-1 Y3I18Ml-1 B, B Cl-1CTeMe no,D,Bl-1>KHOl!l C85l3VI 
MHOfOCTaHL\VIOHHOfO p,ocryna C _KOAOBblM pa3A8J7eHll!eM K8H8J108 (MAKP}, V1Me10LI..1ec:t no M8HbWelif Mepe p,sa 
coce,D,Hlt1X y311a B, KOHTponnep paAVIOCeTVI (KPC), nOACOe,D,lt1HeHHbllil K y311aM B, 1,1 TepM1-1H8Jlbl a6oHeHTOB, 
pacnono>KeHHble 8 COTaX, 3aHl'!TblX COOTBeTCTBYIOLI..ll-1Ml-1 y3naM1-1 B, npV148M Y3llbl 8 nepe,o,atOT p,aHHble 
8Cl-1HXpOHHO 1-1 06LI..11-1e BeLI..1aTeJ1bHble A8HHble nepeA810T Ha TepM1-1HaJ7 a6oHeHTa B npeAenax COT Y3110B B, 
cornacHO KOTOpoMy: 

3anpaw1-1sat0T 4epe3 KOHTpo1111ep pa,Ql-10CB5l3VI COC8AHl-1e Y3Jlbl 8 0 Ha6mop,aeMOil1 P83HOCTVI MOMeHTOB 
speMeHIII HOMepa Me>KCVICTeMHbfX Ka,D,pOB OT aH8JlOn14HOro y311a 8 AO COCeAHI/IX Y3I10B B;  

C0061.l.l8IOT C K8)K,l:\Oro cocep,Hero y311a B Ha KOHTpo1111ep P8AltlOCen1 pa3HOCTb Me>KAy MOMeHTOM speMeHVI 
Ha4ana nepep,a41,1 ero nepsoro c1-1creMHoro KaApa VI MOMeHTOM apeMeH1-1 Ha4ana npVleMa eroporo 
Cl-1CTeMHOro Kap,pa, COOTBeTCTBYIOl.l.lero nepsoMy CIIICTeMHOMY Kap,py, npl-1Hll1M8eMOMY OT aHaJ10fl-14 HOro 
y3na B ;  

onpeAeJ15llOT nocpep,crsoM KOHTponnepa pap,111ocern cMeLI..1eH1-1e MOMeHTa epeMeH1-1 nepeAa4111 Ka>K,l:loro 
cocep,Hero y3r,a 8 C B03MO>KHOCTblO nepeA841-1 COCeAHIIIMl-1 y311aM1-1 B Ka,o.poe Bel.l.laTeflbHblX p,aHHblX 
OAHOBpeMeHHO, OCHOBblBa5lCb Ha aeJ1l-14l-1H8X pa3HOCTVI, C006LI..1aeMblX OT coce,D,Hl-1X Y31108 8 C 
noc11ep,yt0LI..1elif nepeAaYeCi on pe,o,eneHHblX CMel!..leHVIVI MOMeHTa speMeHl-1 nepeAa41-1 Ha COOTB9TCTBY IOl.l.ll-1e 
coce,o.Hvie y311b1 B; 1-1 

nepep,alOT C Ka>KAOfO coce,o.Hero y311a 8 K8,0.pb1 B8l!..18Te11bHblX A8HHblX B MOMeHT speMeHVI nepe,D,84 111 ,  K 
KOTOpoMy npVIKJ18Abl88IOT CMel.l.leHl-le, nor,y4aeMoe C KOHTpo1111epa pa,o,1-1ocern. 

2 1 .  Cnoco6 no n.20, cornaCHO KOTOPOMY KOHTPOJ111ep pa,D,IIIOCB5l31,1 nepe,o.aeT onpeA9119HHble CMel.l.leHWl 
MOMeHra epeMeHl-1 nepe,l:la4111 Ha TepM1-1Ha11 a6oHeHra, pacnono>KeHHblvt e o6nacrn nepe,o,aYvi 
o6cny>Kl-1B8Hl/ll'l.  

22 . Cnoco6 no n .20 ,  cornaCHO KOTOpOMY nepBble 1-1 BTOpble CVICTeMHble Ka,O.pbl npeACTaBJ15llOT co6ovr
Ka,D,pbl, nepeAasaeMble no 06LI..1eMy nVlflOTHOMY KaHany (OnK) OT nepBblX 1,1 BTOpbiX Y3J10B B
COOTBeTCTB0HHO.

23. Cnoco6 no n.20, cornacHo KOTOpoMy MOMeHTbl epeMeHl-1 Ha4ana nepeA84VI 1-1 np1-1eMa nepsoro
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CVICTeMHOrO Ka,apa "1 MOMeHTbl speMeH1,1 HaYana nepeAaYVI 1,1 np111eMa BTOporo C"1CTeMHOrO Ka,qpa 
onpeAem1t0TCS'I HOMepaMVI CVICTeMH blX K8APOB. 

C-rp. 4 W{ 4

24. Cnoco6 no n. 20, cornaCHO KOTOPOMy MOMSHT speMeHVI H84aJ7a np111eMa BTOporo CVICTeMHOro Ka,apa
npe,qcrasnS'leT co60111 MOMeHT speM eHi.1 HaYana npi.1eMa, 6J11.1)1(a111w1,1111 K MOMeHry epeMeHi.1 HaYana
nepe,Q84VI nepeoro CVICTeMHOro. Ka,apa 1113 4"1CJ7a MOMeHTOB epeMeHVI HaYaJ1a np111eMa BTOpblX C"1CTeMHblX
KSAPOB, npVIHl-1M86MblX OT BTOporo Y3J78 B.

25. Cnoco6 nepeA8Yl-1 Bei.J.!8T9J7bHblX ,QaHHblX OT COC6AHVIX Y3J70B B Ha OAVIH 1-13 MHO>KeCTBa TepM"1H8J70B
a6oHeHTOB (TA), np1,1 KOTOpOM TepM"1HaJ7 a6oHeHra nepeMel.J.!aeTC>l B 06J1aCTb nepeA8Y"1 06CJ1Y>KVIBaHV1R
Me>K,Ay coceAH"1M"1 yanaMVI B, s' C"1CTeMe nOAB1,1)1(HQIII CB5l3VI MHOfOCTaHLtlllOHHOro AOcryna C KOAOBblM
paaAeJ1eH111eM KaHanoe (MAKP), 1-1Met01.J.!e111 no MeHbu.Je111 Mepe ABa coceAHVIX y3na B, KOHTponnep
paAVIOCeT1,1 (KPC), no,acoeAVIHeHHbllll K y311aM B, 1-1 TepMi11HaJ7bl a60H8HTOB,  pacnOJ70>K9HHble B corax ,
3aHS'ITblX coorseTCTBYIOI.J.!"1M"1 yanaMi.1 B ,  np1,14eM Y3J7bl B nepeAatOT AaHHble acf.1HxpoHHO 111 061.J.!Vle
Bei.J.!8TeJ7bHbl8 A8HHble nepe.aatOT Ha TepM"'1 H8J7bl a60H8HTOB 8 npe.aenax COT Y3J108 B, comaCHO KOTOpoMy:

3anpaw111sat0T 1.1epe3 KOHTponnep pa,q111oceTV1 y repM1-1HaJ1a a6oHeHTa, pacnono)l(eHHoro s 06nacn1 
nepe.aa1.1V1 06cJ1y>Kf.1B8H"15l, Ha6mo.aaeMylO pa3HOCTb MOMeHTOB epeMeHVI HOMepa Me)KCVICTeMHblX Ka,o,pos 
Me>K,Ay coceAHIIIMVI y3naM1,1 B; 

npi11HV1Mat0T nocpeACTBOM TA CVICTeMHble KaApbl OT COCeAHVIX Y3J70B B, 1,13MepS'IIOT Ha6nt0,o,aeMyt0 pa3HOCTb 
MOM8HTOB epeMeHf.1 HOMepa Me>KCl-1 CT9M H blX Ka.apes, OCHOBblBaS'ICb Ha MOM8HTe speMeH"1, B KOTOPbllll 
Cl-1CT8MHble KaApbl 6blJ71,1 nepe.aaHbl OT COC8AH"1X Y3J708 B, "'1 C006LJ..t8IOT pe3ynbTaT f.13MepeHVl5l Ha 
KOHTponnep paA111oceT111; 

onpeAem,tOT nocpe,!\CTBOM KOHTponnepa PSAVIOC9TJ.,1 CM91.J.!9H"1e MOMeHTa apeMeHf.1 nepeA84VI Ka>K,Aoro 
coce.aHero y3na 8 C 803MO)l(HOCTblO nepeAa4VI COC9AHVIMVI Y3J78MVI 8 Ka,QpOB B91.J.!8T9J7bHblX A8HHblX 
OAHOBpeMeHHO, OCHOBb1B85lCb Ha Ha6J1t0AaeMOlil pa3HOCTVI MOMSHTOB speMeHll1 HOMepa M8)1(Cll1CT8MHblX 
KaApOB OT TA. C nOCJ78AYIOlL!6111 nepeA8'-t8111 onpe,QeneHHblX CMei.J.!9Hll11ii MOMeHTOB apeMeH111 nepe,Qa4111 Ha 
COOTBeTCTBYIOlL!l-18 COC8,QHll1e Y3J7bl B; 1-1 

nepeA8IOT C Ka>K,Aoro coceAHero y3na 8 Ka,Qpbl B81.J.!aTenbHblX ,!laHHblX B MOMeHT speMeHVI nepeAaYVJ, K 
KOTOpOMY np111MeH5l8TC5l CM81.J.!eH"18, np111KJ18,!lblBaeMoe C KOHTpOnJ1epa p8All10C8TVI . 

26. Cnoco6 no n.25, comaCHO KOTOpoMy c KOHTpOJ1J1epa p8,!11-10C8TVI nepeAalOT onpeAeJ1eHHble CM81.J.!9H l-1S'l
MOMeHTOB speMeHll1 nepe,Q84111 Ha TepM111H8J7 a6oHeHTa, pacnOJ70)1(8H H blVI B 06nacr1-1 nepeAa4111
06cny>K1-1saH111s:i.

27. Cnoco6 no n.25, cornacHO KOTOpOMY Ha6mOA88MYIO pa3HOCTb MOMeHTOB speMeHll1 HOMepa
Me>KC"1CTeMHblX K8,£1p0B BblYll1CJ7s:!IOT nocpe,!l,CTBOM YMHO>K8Hl,1$l pa3HOCTVI Me>K,Ay HOMepOM Cl-1CT9MHOfO
Ka.apa nepeoro c111creMHoro Ka,apa oT nepeoro yana B 1113 4111cna coceAH1-1x y3noe B a npeAenax
acpcj)eKTl-1BHOVI 06J1aCTV1 111 HOMepoM Cll1CT9MHOfO Ka,!lpa sroporo Cll1CT6MHOro K8AP8 OT BTOporo y3na 8 1113
'-tll1CJ7a coce,£1Hl-1X yanoe B, Ha cyMMapHOe KOJ7 1-1'-t9CTBO Yll1nOB, COCTaens:1101.J.!"1X O,!l,111H HOMep Cll1CT9MHOro 
KaApa , C nocJ1e,£1y l01.J.!l,1M cyMM 111POB8Hl-16M pe3yJ7bTaTa YMHO>K6Hll1s:! 111 pa3HOCT1,1 Me>K,Ay MOM9HTOM epeMeHl-1
Ha4aJ7a np1-1eMa nepsoro Cll1CT6MHoro Ka,Qpa 1,1 MOMeHTOM epeMeHll1 HaYana np111eMa BTOporo Cll1CT9MHOrO
Ka,apa, 6n1,1>Ka111wero K MOMeHTy speMeH1-1 HaYana np1-1eMa nepsoro c111creMHOro Ka,Qpa.

28. Cnoco6 no n.27, cornacHo KoTopoMy Ha :nane onpeAeJ1eH1-1>1 cMei.J.!eHi.1111 MOMeHTOB speMeHf.1 nepeAaYVI'.

onpe,£1eJ1>110T nepeoe cMeL1.1eH111e MOMeHTa speMeH1,1 nepe,£1a41,1 AJ1s:! nepeoro y3na B nocpe,!ICTBOM 
YM HO>K6Hll1S'l KOHKpeTHOfO Lt8J70f0 '-tl-1CJ78 1-13 l.l9J1blX 41-1Cen OT O ,£10 255 Ha cyMMapHoe KOJ71114eCTBO 41,1noe, 
COCT8BJ75ll01.J.!l-1X 0,£1111H HOMep Cll1CT9MHOro Ka,apa , C nocne,QylOI.J.!f.,IM CYMMll1POB8Hll19M pe3yJ7bTaTa YMHO>KSHl-151 
Ha KOHKpeTHOe l.l9J70e 4111CJ70 1,13 41-1C8J1 OT O AO 38399; 111 

onpe,£1ens:it0T sTopoe cMeL1.1eH1-1e MOMeHTa epeMeH1-1 nepe,D,aY1-1 ,£1ns:1 BToporo y3na B nocpe,!ICTBOM 
cyMM"1pOB8Hl-15l Ha6nt0,£1aeMOVI pa3HOCTll1 MOM9HTOB speMeHll1 HOMepa Me>KCl-1CTeMHblX Ka,QpOB 1-1 B9J71,14"1Hbl 
nepsoro CMe1.1.1eH1-1>1 MOMeHra speMeH1,1 nepeAaY1-1 AJ15l nepsoro y3na B. 
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Abstract of RU 2291 568 (C1 ) 
FIELD: radio engineering, possible use for transferring service of client station between base stations of 
two various cell networks (inter-system "hand-off"), one of which has priority relatively to another one. 11
SUBSTANCE: method includes introducing intermediate state of simultaneous connection of client 
station to priority base station and non-priority base station, set by two thresholds for power of base 
station signal of priority network and four g iven time intervals, determining base station signal power 
comparison interva ls of priority network to given two thresholds. ;  I ntermediate state of simultaneous 
connection of client station and base station of priority network and non-priority network al lows in case 
of feeding effecting to increased quality and rel iabi l ity of communication during transfer of service of 
client station between base stations of various cell networks by decreased frequency of client service 
transfer from source base station to adjacent base station of network and vice versa (decreased 
frequency of ping-pong effect). 11 EFFECT: increased quality and rel iabil ity of communication during 
transfer of service to client station. 11 2 cl, 4 dwg
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(54) cnocoo nEPE.QA41A O6CJlY)l{l,18AHIAfl A6OHEHTCKOIII CTAHUVIIA ME>K.QY 
6A3OBblMIA CTAHUlllflMVI .QBYX PA3JllA4HblX COTOBblX C ETEIII, OAHA 1113 
KOTOPblX flBJlflETCfl nPIAOPIATETHOIII no OTHOWEHVIIO KO BTOPOIII, VI 
YCTPOIIICTBO AJlfl Ero OCYLI..IECTBJlEHIAfl 

1 .  Cnoco6 nepeAaYl-1 o6cny>Kl-1BaHll!rl a6oHeHTCKOIII CT8Hl..ll-1l-1 Me>K,Qy 6a30BblMl-1 CT8Hl..lVll1Ml-1 ABYX pa3JlVIYHblX 
COTOBblX cereiil, OAHa 1113 KOTOPblX ,IBJ1S'leTC5'1 npviop11reTHOlil no OTHOWeHvHO KO sropoli\, np1-1 l(OTOpOM Ha 
a6oHeHTCKOIII CTaHL.ll1VI, 06cny>K111saeMOlil VICXOAHOIII 6a30B01i1 CTaHl..(Vleli\ Henpl-10p11TeTHOlil cern, onpeAeJl>IIOT 
cocep,HIOIO 6a30BYIO CT8Hl..(vlf0 np11op111TeTHOii1 cern, 38KJ7tOYal-Ol.l.ll111C5'1 B TOM, YTO Ha AC cpaBHl1Bal-OT 
MOl.l.lHOCTb c11rnana coceAHeli\ 6C np11op111TeTHOl1 cern Pc C noporoM noA,Qep>KKVI CBH311 0/J,HOBpeMeHHOIII 
CBS'l311 C np11opl-1TeTHOlll l1 He npltlop11reTHOiil ceTS'!Ml-1 P 2c• ecm1 MOl.l.lHOCTb ClllrHana cocep,Heiil 6C 
np111op11TeTHOlil cern Pc He npeBblWaeT nopor OAHOBpeMeHHOIII CB5'13111 C np111op111TeTHOiil 111 Henp11op11TeTHOlil 
ceTsiM11 Pac J/1!1111 npesbIwaeT ero s TeYeH111e speMeH111 T, MeHbWeM 3aAaHHoro 11HTepsana T 2c, TO Ha AC 
cpasH11sa1-0T MOl.l.lHOCTb c11rna11a cocep,Hevi 6C np11op111TeTH0111 cern Pc c noporoM P zc p,o Tex nop, noKa 
c11rHan coce,£:1He111 6C np11op111TeTHoiil cern Pc npesbIc11r 38A8HHbl'1 nopor P 2c s reYeH111e speMeHJ11 ,  6onbweM 
3ap,aHHoro 111Hrepsana T 2c, ecn11 MOl.l.lHOCTb c11rHa11a cocep,Heiil 6C np111op11TeTH0111 ecrn Pc npesbIwaer 
nopor OP,HOBpeMeHHOlil CBS'l3J11 C npJ110PJ11TeTHOlil Jl1 HenpJ11op11TeTHOl-1 cernM11 Pzc B TeYeH111e speMeHl1 ,  
6onbweM 38A8HHoro 11HTepsa11a Tzc• Ha AC ycTaHasnJ11sa1-0T ce>13b c 6C coce.QHelil npJ11opJ11TeTHOii1 cern 11 
nO,Q,Qep>KJ11BalOT CB$13b OAHOBpeMeHHO C 6a30BblMJ11 CT8Hl..ll1S'IMIII npJ11op111TeTHOIII Jl1 HenpJ11op111TeTHOIII cere111 ,  
nocne ycTaHosneH111s:r cs,13111 AC c 6C npJ11op11reTH0111 ceT111, Ha AC c nep1110,QoM T 1 cpaBHJ11Ba10T MOIJ.IHOCTb 
c11rHafla 6C np111opJ11TeTHOlil cern Pc C noporoM OAHOBpeMeHHOlil CBS'l3111 C npJ11op111reTHOIII Jl1 Henp11opJ11TeTHOll1 
ceTeli\ P 2c 111 noporoM CBS'l3Jl1 TOJlbKO c npJ11op111TeTHOlil ceTbl-0 P np• rp,e nopor P np 60J7bLUe nopora P 2c ,  ecnJ/1 
nopor CB,1311 TOJlbKO C npi,10p111TeTHOIII ceTbl-0 P np He npeBblLUeH, a nopor O,QHOBpeMeHHOlil CBS'l3Jl1 C 
npJ11opJ11TeTHOl-1 Jl1 Henp111op11TeTHOVI ceTS'IMJ/1 p 2c npeBblLUeH, TO Ha AC CHOBa C nep1110,QOM T 1 cpaBHIIIBal-OT 
MOl.l.lHOCTb CJllrHana 6C np111op111TeTHOIII ceTJ/1 Pc C noporaMJ/1 P 2c Jl1 p np' ecn11 nopor O,QHOBpeMeHHOIII CB5'13111 C 
npJ110pJ11TeTHOIII Ill HenpJ11op11TeTHOIII cernMJ/1 P 2c He npeBblLUeH B TeYeHllle BpeMeHJ/1, 60JlbLUeM 38,Q8HHOrO 
JllHTepsana T8blx2c, TO Ha AC no,Q,Qep>K111saK>T CBS'l3b c 6C TO!lbKO Henp11opJ11TeTHOi-1 cern , ecr111 nopor cs,13111 c 
np111opJ11TeTHOIII ceTbl-0 pnp npeBblLUeH B TeYeH111e speMeH11 ,  60flbUJeM 3aAaHHOro IIIHTepsana Tllp' Ha AC 
noA.Qep>K11188IOT CBS'l3b TOJlbKO C 6C np111op11TeTHOIII cern, Jl1 C nepJ/10,QOM T2 cpaBHlll881-0T MOl.l.lHOCTb c111rHa11a 
6C np11op11TeTHOl-1 cern Pc C noporoM OAHOBpeMeHHOlil CBS'l311 C npJ11opJ11TeTHOIII Ill Henp111op111TeTHOIII ceTS'lMIII 
P 2c 11 c noporoM cs>13J11 TOflbKO c np111op11Ternoi-1 ceTblO P np• ecnvr nopor CBS'l3Jl1 TOflbKO c np111op11TeTHOlil 
ceTbK) P np npeBblWeH IIIJllll MeHbWe ero B TeYeHllle speMeHJ/1 T, MeHbWeM 38AaHHOro 11HTepsana T BblXnp• TO 
Ha AC CHOBa C nep110AOM T2 cpaBHI/IBal-OT MOl.l.lHOCTb ClllrHana 6C npJ110PJ11TeTHOlil cern Pc C noporoM 
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OAHOBpeMeHHOlit CBs:131/1 C np1,1op11TeTHolit 1/1 Henpl/10Pl4TeTHOtil ceTAMl-1 P 2c l4 noporoM CBs:131/1 TOJlbKO C 
npl40pl4TeTHoiit ceTblO p np AO TeX nop, noKa MOI..LIHOCTb Cl4rHana COCeAHelil EiC npl40Pl/1TeTHOlil eCTIII 6yAeT 
MeHbwe nopora P np 1/1 6onbwe nopora P 2c s Te4eHl4e speMeHl/1 T, paBHOM l4Jll4 6onbweM 3aAa HHoro 
l/1HTepsana T BblX np• 8CJll4 MOI..LIHOCTb Cl4rHana COCeAHelil EiC npl/10pl4TeTHOlil cern p C 6yAeT MeH bUJe nopora
P np l4 6onbwe nopora P 2c s TeYeHl4e speMeHl-1 T, 60J1bWeM 38AaHHoro 111ttrepsana T eb,x np , TO Ha AC
ycTaHaBJll4BalOT CBA3b C EiC coceAHelil Henplilop1-neTHOlit cern 1/1 no.Q,D.ep}Kl/1 BalOT CBA3b OAHOBpeMeHHO C EiC
nplilopi,neTHOlit 1/1 Hen pl/10Pl/1T8THOVI ceTelil, nocne Yero CHOBa Ha AC C nepl/10AOM T1 cpaBHll168IOT MOI..LIHOCTb 
Cl/1rttana EiC np1,1opv1TeTHOlil cern pc C noporOM OAHOBpeMeHHOL'I CBs:13v1 C nplilOPl/1TeTHOlit l4 Henpt,1op111TeTHOlil 
cernMl-1 p 2c 11 noporoM yCTa HOBI18Hll1s:I CBA3l4 C np111op111TeTHOlit ceTblO p np" 

2. Cnoco6 no n. 1 ,  orn 111Ya10LL1l-'llitcs:1 reM ,  YTO Ha AC on peAe!lAIOT coceAHK>IO 6C np111op111reTHOlil cern.
OCYl.1..18CTBmrn nOVICK CVlrHanoB EiC coceAHll1X COT npv1opv1TeTHOlit cen, B 3aAaHHOll1 YaCTOTHO-BpeMeHHOlil
o6naCTl4 , 3anOMll1H8A MOLI..IHOCTl/1 Cl/lrHanos o6ttapy>KeHHblX Cl4rHanos COC9AHl-1X COT 6C np1,1op1-1TeTHOlil cern , 
ycpeAHfifi "1X, Bb161-1pas:1 Cl4rHaJ7 C M8KC"1M8J7bHOL'I cpeAHelil MOI..LIHOCTblO, np111Hl-1M8s:I pewett111e O TOM, YTO 
Bb16paHHbllil Cl/lrHa!l s:IBJ7s:leTCs:I ClllrHaJ70M COC8AHelil EiC np111op111TeTHOlit cern,  3anoM 111Has:I YaCTOTHO­
speMeHHOe nono)l{eHl/1e c1-1rttana coceAttelit EiC np111op1,1TeTHolil cern.

3. Ycrpoli1CTBO nepeAaYl/1 o6cny}Kll1 98Hl/1s:I a60H9HTCKOlil CT8Hl.lll1111, COA8p)l{aLL1ee nepBbllil 1/1 BTOpoli1 6nOKl/1
cpasHeHl/1A C noporoM,  nepBbllil 1/1 BTOpOL-1 !lOfl/1YeCKl/1e 3J7eMeHTbl l/1 ,  nepBbllit 111 BTOpoiil C4eTY ll1KIII, reHe paTOp 
TaKTOBblX l/1M nynbCOB, nepBbllil 1/1 BTOpolil Tplilrrepbl, npl/1 3TOM BXOAbl nepaoro 1/1 BTOporo 6J70KOB cpasHeHl/1A
C noporoM 06beAl/1 H9Hbl, 06pa3ys:1 nepBbllll BXOA ycrpolilCTBa, BblXOA nepsoro 6noKa cpaBH9Hl/1s:I C noporoM
COeAl/1H8H C nepBblM BXOAOM nepsoro !10fl/1YeCKOro 3!leMeHTa VI, BblXOA BToporo 6noKa cpaBH9Hl/1A C 
noporoM COeAl/1H8H C nepBblM BXOAOM BTOporo J70rl/1Y8CKoro 3J18M9HT8 VI, BTOPble BXOAbl nepsoro 1/1 
BTOporo !10fl/1Y8CKl/1X 3JleMeHTOB VI 06b8All1HeHbl ,  06pa3ys:1 aropolit BXOA ycTpOlitCTBa ,  BblXOA reHepaTOpa
TaKTOBblX 111M nynbCOB COeAl/1 H8H C nepBblMl/1 BXOAaMl/1 nepsoro 111 BTOporo CYeTY VIKOB, BblXOA BTOporo 
CYeT4 1/1K8 COeAVIHeH C nepBblM BXOAOM BTOporo Tp111rrepa, BblXOA KOTOporo s:1B11S'l8TCs:I BTOPblM BblXOAOM
ycrpolilcTBa, a BblXOA nepaoro Tpl/1rrepa - nepBblM BblXOAOM ycrpolilCTBa , ornw-1a10LL1eecs:1 TeM ,  YTO BBeAeHbl
nepBbllll, BTOpOlll 111 TpeTl/1iil !10fl/1YeCKVle 3JleMeHTbl HE, Tpern c:t ,  YeTBepTbllll VI nATbllil J70rll!YeCKl/1e 3!leMeHTbl
lt1, TpeTl/1111 VI YeTeepTbllil CYeTYl/1Kll1, nepBblVI, BTOpolit 1/1 TpeTl/1111 nornYeCKl/1e 3!leMeHTbl VlnVI,  npl/1 3TOM BblXOA 
nepsoro IlOfl/1YeCKOrO sneMeHTa VI COeA111HeH co BXOAOM nepeoro Jl0fl/1YeCKOf0 3J1eMeHTa H E  1/1 BTOpblM
BXOAOM eroporo C4eT4 1/1Ka , BblXOA BTOporo J10fl/14eCKOro 3!leMeHTa VI COeAVIHeH co BXOAOM aroporo
JlOrlllYeCKOro 3IleMeHTa HE 111 nepBblM BXOAOM TpeTbero !10fl/1YeCKOro 3!leMeHTa lt1, BblXOA nepsoro 
JlOfl/1YeCKOro 3IleMeHTa HE COeAl/1HeH co BTOpblM BXOAOM TpeTbero Jl0fl/1YeCKOro 3JleMeHT8 VI, BblXOA 
KOTOporo C09Al/1 HeH co BTOpblM BXO,QOM nepsoro CY8T41/1Ka 1/1 nepBblM BXOAOM YeTBepToro !lOfl/1YeCKOro
3J7eMeHTa lt1, BblXOA BTOporo norl/1YeCKOro 3JleMeHTa HE C08Al/1HeH C nepBblMl/1 BXOAaMI/I nepsoro 1/1 
Tp9Tbero Jl0fl/1Y8CKl/1X 3J7eMeHTOB 1t1nV1 l/1 mnoro IlOfl/1YeCKOrO 3JleMeHTa 111 ,  nepBble BXOAbl TpeTbero 1/1 
YeTBeproro CY8T4111KOB COeA111HeHbl C BblXOAOM reHepaTOpa TaKTOBblX 111M nyJ7bCOB, BblXOA nepsoro CY9TYl/1K8
COSAVIHeH C nepBblM BXOAOM BTOporo !10fl/1Y9CKoro 3JleMeHTa VlnVI 1/1 BTOpblM BXOAOM TpeTbero
J70fl/1Y9CKOro 3JleMeHTa 111n V1 ,  BTOpolit BXOA BTOporo J10fl/1YeCKOro 3JleMe HTa Vlnl/1 COeAVI HeH C BblXOAOM
BTOporo CYeTY VI Ka, TpeTbl/1 BXOAbl BTOporo 1/1 TpeTbero J10fl/1Y9CKl/1X 3!19MeHTOB 111nV1 coeAIIIHeHbl C BblXOAOM 
rpeTbero CY9T4111Ka, BblXOA YeTBepToro CY9TYll1Ka coe,Qll1 HeH co BTOpblM BXOAOM nepeoro J70rl/1Y 8CKoro 
3J1eMeHTa VlnVI 1/1 4eTsepTblM BXOAOM TpeTbero .nornYeCKoro 3!leMeHTa 111nV1,  BblXOA KOToporo C09Al/1H9H co 
BTOpblM BXOAOM eroporo Tpwrepa, BblXOAbl nepsoro 1/1 sroporo IlOfl/1YeCKVIX 3J7eMeHTOB v1m1 C09AVIHeHbl
COOTBeTCTBeHHO C nepBblM 1/1 BTOpblM BXOAaMl/1 nepsoro Tpvirrepa, BbJXOA nepsoro TpVlrrepa C09All1H9H co
BTOpblMl/1 8XOA8Ml/1 YeTBepToro 1/1 nATOro Jl0fl/1YeCKll1X 3J18MeHT08 VI, BblXOA YeTsepToro JlOrlllYSCKoro
3J7eMeHTa VI C09Al/1 HeH co BTO pblM BXO,QOM TpeTb9fO CYeTYl/1Ka, BblXOA nf!TOro !10rl/1Y9CKOro 3JleMeHTa VI 
coe,Ql/1H9H CO BTOpblM BXOAOM YSTBepTOro CY8TY l/1 Ka, BblXOA BTOporo Tp"1rrepa COeA111HeH co BXOAOM
TpeTbero nornYeCKoro 3IleMeHTa HE 1/1 TpeTbVIM BXOAOM ns:1Toro J70fl/1YeCKOro 3JleMeHTa VI, BblXOA TpeTbero 
!10fl/14eCKOro 3!19MeHTa HE C09Al/1H9H C TpeTbl/1M BXOAOM YSTBepToro JlOrVI YeCKOro 3JleMeHTa vl .
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\C (57) Abstract: Forward power control for a mobile communication system: is provided on a frame by frame basis during a soft 
� handoff of a mobile station from a source base station to a target base station. Each base station runs independent but identical 
t--- algorithms. A selector runs the same power control algorithm as each base station and coordinates power control between the two 
-... base stations and the mobile station during the soft handoff. The results of the algorithm run by the selector are delayed because 
� of backhaul. The selector provides the base stations with traffic gain and frame delay information corresponding to the traffic gain. 

Toe base station ASIC, modifies the base station power output according to the SNR data received from the mobile station and the 
0 traffic gain and frame delay information received from the selector. Providing the frame delay information permits forward power 
> control even when there is delay from when the selector computes the traffic gain and the traffic gain is programmed into the base 
;-,,- station application specific integrated circuit. 
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FORWARD LINK TRANSMISSION POWER CONTROL DURING 
SOFT HANDOFF 

BACKGROUND OF THE INVENTION 

I. Field of the Invention

The present invention relates generally to forward power control in a code

division multiple access (''CDMA") mobile communications system and particularly to 

to power control using the forward channel in a CDMA system. 

II. Description of the Related Art

CDMA modulation for utilizing the RF spectrum for mobile communications is

one of several techniques in which a communication system serves a large number of 

1 5  users. CDMA technology improves the quality of service by providing robust operation 

in fading environments and transparent or "soft" handoffs. A soft handoff occurs when 

a mobile station establishes a connection to a target base station, while briefly 

maintaining the connection with a source base station and on occasion a third base 

station. As the mobile moves from its current cell (source cell) to the next cell (target 

20 cell), a traffic channel connection is simultaneously maintained with both cells. 

A smooth soft handoff is accomplished by the aid of the mobile station. FIG. I 

illustrates the forward link in a soft handoff and FIG. 2 illustrates the reverse link. On 

the forward link, the mobile 10 uses a rake receiver (not shown) to demodulate two 

separate signals from two different base stations 12, 14. The two signals are combined 

25 to yield a composite signal of better quality. On the reverse link in FIG. 2, the mobile's 

IPR2023-01270 Page 254



5 

wo oon4263 PCT/US00/14611 

2 

10 transmit signal is received by both base stations 12, 14. The two cells demodulate 

the signal separately and send the demodulated frames back to the base station controller 

16. The base station controller ("BSC") 1 6  contains a selector 1 8  that selects the best 

frame out of the two that are sent back. 

The CDMA system accomplishes smooth operation by strict power control. 

Because all users §hare the same RF band through the use of PN codes, each user looks 

like random noise to other users. The power of each individual user must be carefully 

controlled such that no one user is unnecessarily interfering with others who are sharing 

the same band. This is also true during soft handoff s, where the mobile station transmits 

Io  on the reverse link a power control message to the base station. The IS-95 standard 

specified that the mobile must report back to the base station the quality, related to the 

signal-to-noise ratio ("SNR"), of the forward link. The mobile station gathers statistics 

on error performance on whether it is decoding the base station signals correctly and 

informs the base station via a power control message. The base station then adjusts its 

1 5  power to the specific user accordingly. Symbols transmitted on the forward and 

reverse channels are formatted into frames, each frame having a 20 millisecond length. 

U.S. Patent No. 5,504, 773, entitled "METHOD AND APPARATUS FOR THE 

FORMATTING OF DAT A FOR TRANSMISSION" issued April 2, 1996 of Padovani 

et al., and assigned to the assignee of the present invention, recites a more detailed 

20 explanation of these frames. 

The mobile station updates the power control on a frame by frame basis. The 

high update rate of power control messages enable the base stations to fine tune their 

transmit power to each individual mobile station, keeping their transmit power at the 

minimum level required to maintain a link, thus minimizing the total interference of the 
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system and improving the capacity of the system. The frame by frame power control 

process is disclosed in U.S. Patent No. 5,383,2 19, entitled "FAST FORWARD LINK 

POWER CONTROL IN A CODE DIVISION MULTIPLE ACCESS SYSTEM" issued 

to Wheatley ID, et al., and assigned to the assignee of the present invention, the 

5 disclosure of which is hereby incorporated by reference as if fully set forth herein. 

A selector is responsible for base station processing requirements. The selector 

of the land network determines a traffic rate at which a frame is sent to a mobile station 

and sends the frame to all base stations communicating with that particular mobile. The 

number of bits per frame transmitted on the reverse channel varies according to the 

I O  traffic rate. A more detailed description of the traffic rate will be provided below. 

During a soft handoff, a plurality of base stations transmit the frame to the 

mobile. After combining data from possible multiple base stations, the mobile 

determines whether the last frame has been received and decoded correctly. If the 

mobile correctly decoded the last frame, the mobile sets the power control bit in the next 

15  frame that is  transmitted to the base stations. The selector monitors and synchronizes 

communication when multiple base stations simultaneously communicate with a mobile 

station. Since the selector knows the rate at which the base stations transmitted the last 

frame to the mobile and now has feedback from the mobile on whether that frame was 

correctly decoded, the selector compiles a table of statistics on the error rates that the 

20 mobile station is incurring at each rate. As an example, for a given traffic rate, the 

selector calculates an error rate of "E 1 ." 

The selector determines the power level or traffic gain at which the next frame 

is to be transmitted by comparing to zero the respective difference just calculated. For 

example, if the frame is to be transmitted at a full rate and El > 0, the power level 
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will be Pnominal + P, where P is a function of the value of E l  and Pnominal is the power 

level set by the carrier for that geographical area. If El=O, the power level will be 

Pnominal• If El  <O, the power level is Pnominal - P. The selector forwards the next frame 

to be transmitted to the mobile to the base stations that are communicating with 

5 the mobile. An indication of the power level at which the frame is to be transmitted is 

included with this frame. 

The problem with the type of power control described above is that there is delay 

between the time the selector calculates the traffic gain, and when the traffic gain is · 

transmitted to the base stations and programmed into the application specific integrated 

1 0  circuit ("ASIC"). Each base station and the selector run identical power control 

algorithms, but the result of the selector algorithm is delayed due to backhaul. 

During a soft handoff operation one of the base stations communicating with the 

mobile station may receive an erroneous SNR signal from the mobile, or may receive 

no command signal from the mobile station. Because power control signals on the 

1 5  forward channel are transmitted at a high rate, the base station may transmit at an 

undesirably high or low power level for several frames prior to receiving the most 

reliable traffic gain from the selector. If the base statiqn transmits at a power level too 

high, the overall interference of the system is increased. If the base station transmits at a 

power level too low, then communication quality is degraded. 

20 

SUMMARY OF THE INVENTION 

There is a resulting need for a process by which the selector provides the base 

stations with the traffic gain and frame delay information corresponding to that gain, so 

as to compensate for the delay due to backhaul. 
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It is an object of the present invention to provide an arrangement in which the 

power control algorithm run by the selector determines and transmits the most reliable 

traffic gain for each base station during a soft handoff operation. In addition, the 

selector sends each base station frame delay information corresponding to the traffic 

s gain. The mobile station measures and sends signal-to-noise ratio information rather 

than error rate information. The base station ASIC, modifies the base station power 

output according to the SNR data received from the mobile station and the traffic gain 

and frame delay information received from the selector. Both base stations 

simultaneously run the power control algorithm. When the correct gain commands sent 

I O  from the selector to one of the base stations are delayed, the soft handoff may become 

noisy or disrupted. In such a case, the DSP inserts the correct gain into a previous 

frame chosen according to the delay information, and re-applies all corrections 

thereafter, and thus resynchronizes the gain information from the selector to both base 

stations. 

1 5  

20 

This invention utilizes the sliding window buffer to listen for the power control 

signal. In this regard, the ASIC keeps track of adjustments when it gets correct signal 

information from a base station controller or selector. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 

FIG. 1 shows a forward link for a mobile station, a source base station and target 

base station during a soft handoff operation; 

FIG. 2 shows a reverse l ink for a mobile station, source base station and target 

base station during a soft handoff operation; 
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FIG. 3 is a timing chart showing exemplary timings power control signals in 

traffic channels received and transmitted between the mobile station, base stations, and 

base station controller, during a soft handoff operation in the CDMA communication 

system of FIG 4; 

FIG. 4 illustrates the reverse link path in the CDMA architecture showing 

communication between a mobile station, source and target base stations, and the 

selector during a soft handoff operation; 

FIG. 5 illustrates forward link power control signals during a soft handoff 

operation; and 

FIG. 6 shows the reverse link after the selector has selected a power gain for the 

base stations. 

DETAILED DESCRIPTION OF THE INVENTION 

The symbols transmitted on the forward and reverse channels are formatted into 

1 5  frames, each frame having a 20 millisecond length. The amount of data transmitted in 

each frame depends on the data rate . Each frame contains out of bound signaling on the 

reverse channels. In forward power control, the mobile sends the desired change in 

forward SNR, out of band on the reverse channel. 

FIG. 3 illustrates the frame by frame signal processing of the SNR signals and 

20 power control signals between the mobile station IO, the base stations 1 2, 14, and the 

base station controller 16 or selector 1 8  during a soft handoff operation. Each time · 

period T, T + 1 ,  etc., represents a frame of information transmitted. It is noted that 

although the SNR signal in the following example is transmitted once per frame, the 

SNR updates over the airwaves from the mobile station may be sent more often than 
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once per frame, and more often than the updates between the base station controller 16  

and the selector 1 8 .  What follows i s  an example of  a scenario in which the present 

invention is applicable. 

At time T, the mobile station 10 determines the mean SNR 1 10 of the forward 

5 channel gain. At time T + 1 ,  the mobile station 10 transmits 1 12 a delta SNR signal Y 

corresponding to the difference between forward channel SNR and the desired forward 

channel SNR to both base stations 1 2, 14. The delta SNR signal instructs the base 

stations that they should be transmitting at a gain Y gain for optimal power control for the 

mobile station. Also at time T + 1 ,  the source base station 1 2  receives delta SNR signal 

10  Y 1 14.  However, suppose the target station 14 receives an erroneo�s delta SNR signal 

X or receives no signal 1 1 6. At time T + 2, the base station controller 16 receives delta 

SNR signal Y 1 1 8 sent 1 1 5 from the source base station 12  and error signal X 1 1 8 sent 

1 17 from the target base station 14. The selector 1 8  (not shown in FIG. 4) or base 

station controller 16  receives both gain values and determines the gain value at which 

1 5  each base station should be transmitting. Suppose in this example that the optimal gain 

corresponds to the received delta SNR signal is Y gain• The selector 1 8  then transmits a 

command Ycommand to each base station instructing the base station to transmit at a traffic 

gain Y gain 1 18 .  By the time T + 2, the source base station 12  has adjusted its traffic gain 

to Y gain 1 22, and the target base station 14 has adjusted its power gain to Xgain 1 20. At 

20 time T + 4, the base stations 1 2, 14  have received the traffic gain control signal Ycommand 

122 from the base station controller 1 6  and each transmits at a power level of Ygain 1 24, 

126. However, due to backhaul one of the base stations 1 2, 1 4  may receive the new 

gain information later than the other. Because both base stations are simultaneously 

running the same power control algorithm, gain instructions become unsynchronized on 
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a frame by frame basis. To avoid the base stations becoming unsynchronized and 

transmitting at inconsistent power levels, frame delay information is also included with 

the gain information. 

The base stations 1 2, 14 will utilize the frame delay information and gain 

5 information and set the gain at time T + 2 to Y gain• Using the frame delay information, 

the base stations 12, 14 re-apply all the corrections between time T +2 forward. In this 

manner, each base station 1 2, 14 is resynchronized with the appropriate gain. Therefore, 

the same frame of information sent and received from the mobile station 10  to each base 

10 

station 12, 14 properly correspond and no disruption occurs during soft handoff. 

It is noted that in this illustrative example, frame timing is not strict. For 

example, the base station controller 1 6  may receive error signal Y 1 14 from source base 

station 12 at a time - or more than one frame - later than T + 3. Similarly, the base 

stations 12, 14 may receive the traffic gain control signal 120, 122 from the base station 

controller and transmit at a power level of Y gain 124, 1 26 at a time or more than one 

1 5  frame later than T + 4.  

FIGS. 4-6 illustrate the scenario when inconsistent power control signals are 

received at the source base station 12  and the target base station 14. Continuing the 

previous example, suppose the mobile station 10 sends a SNR signal Y 1 14 to the 

source base station 12.  The source base station 12 responds by adjusting its transmit 

20 power to Y
gain 122. The mobile station IO  also transmits a SNR signal Y 1 12 to target 

base station 14. Suppose the target base station receives the SNR signal as X 1 16 or 

perhaps does not receive any error signal. The target base station 14 responds by 

adjusting its transmit power to Xgain 120. 
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During the soft handoff, the base station controller 16 or selector 1 8  

synchronizes the control of the source base station 12 and the target base station 14. To 

accomplish this control, the source base station 12  forwards the SNR signal Y 1 1 5, and 

the target base station 14 forwards its received SNR signal X 1 1 7 to the selector 18. The 

5 selector 18 transmits to the source base station 12 and the target base station 14 the 

chosen power transmission level Y gain corresponding to the most reliable SNR signal. In 

this example, the selector determines that the SNR signal Y is more reliable, and thus 

sends a command signal Ycomrnand 1 24, 126 to instruct each base station 1 2, 14 to

transmit at a traffic gain of Y gain• When one base station receives the gain adjustment 

Io one or more frames later than the other base station, a frame delay signal is also 

included. Frame delay is determined either statistically or by using a message time 

stamp. (not shown.) The base station ASIC resets the power transmission level at the 

appropriate time, or in the appropriate frame, and reapplies corrected gain signals in 

each frame following the first corrected frame. The base stations thus transmit at the 

1 5  same power Y gain to the mobile station 10 and the ASIC of the respective base stations

are synchronized. 

The previous description of the preferred embodiments are provided to enable 

any person skilled in the art to make or use the present invention. Various modifications 

to these embodiments will be readily apparent to those skilled in the art, and the generic 

20 principles defined herein may be applied to other embodiments without the use of the 

inventive faculty. Thus, the present invention is not intended to be limited to the 

embodiments shown herein, but is to be accorded the widest scope consistent with the 

principals and novel features disclosed herein. The scope of the invention should be 
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determined by the appended claims and their legal equivalents, rather than by the 

examples given. 

What is claimed is: 
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CLAIMS 
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1 .  A mobile cor.p.munication system having frame-by-frame power control 

2 comprising: 

a mobile station; 

4 a plurality of base stations; 

a selector capable of controlling and synchronizing communication between said 

6 plurality of base stations and said mobile station; 

said mobile station being adapted to transmit a signal-to-noise-ratio signal based 

8 on a forward channel signal power level to said plurality of base stations via a 

reverse link, each of said base stations capable of transmitting said signal-to-noise-

10 ratio signal to said selector; 

said selector being adapted to transmit a transmission gain command 

12  corresponding to said signal-to-noise-ratio and a frame delay information signal to 

each of said base stations; and 

1 4  each of said base stations being adapted to adjust a transmission power level 

according to said gain command, wherein each base station transmits 

1 6  communication signals to  said mobile station at a desired power level in 

synchronized frames. 

2. The mobile communication system of claim 1 ,  wherein each of said base 

2 stations utilizes said frame delay information for adjusting base station transmission 

power level and inserts a corrected transmission power level_ into at least one 

4 previous frame and to re-apply any erroneous transmission power levels in frames 

subsequent to said at least one previous frame. 
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3. A mobile communication system having frame-by-frame power control

2 comprising: 

4 

6 

8 

a mobile station; 

a source base station; 

a target base station; 

a selector capable of controlling and synchronizing communication between said 

source base station, said target base station, and said mobile station; 

said mobile station being adapted to transmit a signal-to-noise-ratio signal based 

on a forward channel signal power level to said plurality of base stations via a 

JO reverse link, to said source base station and said target base station, said source base 

station and said target base station each being adapted to adjust power transmission 

12  level according to said signal-to-noise-ratio signal, said source base station and said 

target station capable of transmitting said signal-to-noise-ratio signal to said selector; 

14  said selector being adapted to transmit a transmission gain command 

corresponding to said signal-to-noise-ratio and a frame delay information signal to 

16  said source base station and said target base station; and 

said source base station and said target base station each being adapted to adjust 

1 8  transmission power level according to said transmission gain command, wherein 

each of said source and target base stations transmits communication signals to said 

20 mobile station at a desired power level in synchronized frames. 

4. The mobile communication system of claim 3, wherein said source base

2 station and said target base station utilize said frame delay information for adjusting 
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transmission power level and insert a corrected transmission power level into at least 

4 one previous frame and to re-apply any erroneous transmission power levels frames 

subsequent to said at least one previous frame. 

5. The mobile communication system of claim 3, wherein said source base 

2 station and said target base station utilize said frame delay infonnation for adjusting 

base station transmission power level and insert a corrected transmission power level 

4 into at least one previous frame and to re-apply any erroneous transmission power 

levels in frames subsequent to said at least one previous frame, wherein 

6 said mobile station communicating with said source base station may transfer 

from communicating with said source station to said target station with minimum 

8 disruption in signal quality. 

6. A mobile communication system having frame-by-frame power control 

2 comprising: 

4 

6 

8 

a mobile station; 

a source base station; 

a target base station; 

a selector capable of controlling and synchronizing communication between said 

source base station, said target base station, and said mobile station; 

said mobile station, while simultaneously communicating with said source base 

station and said target base station, being adapted to calculate a mean signal-to-

1 0  noise-ratio based on received communication signals on a forward channel from said 

target and said source base stations, said mobile station being adapted to transmit 
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1 2  said mean signal-to-noise-ratio signal on a reverse link to said source base station 

and said target base station; 

14 said source base station and said target base station being adapted to adjust power 

transmission level according to said mean signal-to-noise-ratio signal, said source 

1 6  base station and said target station being adapted to transmit said signal-to-noise­

ratio signal to said selector; 

18  said selector being capable of transmitting a transmission gain command 

corresponding to said mean signal-to-noise-ratio and a frame delay information 

20 signal to said source base station and said target base station; and 

said source base station and said target base station being adapted to adjust 

22 transmission power level according to said transmission gain command, wherein 

each of said source and target base stations transmits communication signals to said 

24 mobile station at a desired power level in synchronized frames. 

7. A mobile communication system as in any one of claim 1 wherein said 

2 signal-to-noise-ratio signal is transmitted out of band. 

8 .  The mobile communication system of claim 3 ,  wherein said source base 

2 station and said target base station are adapted to utilize said frame delay information 

for adjusting base station transmission power level and to insert a corrected 

4 transmission power level into at least one previous frame and to re-apply any 

erroneous transmission power levels in frames subsequent to said at least one 

6 previous frame, wherein 
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said mobile station communicating with said source base station may transfer 

8 from communicating with said source station to said target station with minimum 

disruption in signal quality. 

9. A method for providing frame by frame data communication in a mobile

2 communication system having a plurality of base stations, a selector, and a mobile 

station, said method comprising: 

4 receiving communication signals at said mobile station from more than one of 

said plurality of base stations via a forward channel ; 

6 transmitting forward channel signal-to-noise-ratio information via a reverse link 

from said mobile station to more than one of said plurality of base stations, said 

8 signal-to-noise-ratio information corresponding to a mean signal-to-noise-ratio 

power level received from said plurality of base stations which are simultaneously 

I O  communicating with said mobile station; 

transmitting said signal-to-noise information from each base station to said 

12 selector; 

determining in said selector, based on said forward channel signal-to-noise 

1 4  information, a desired station transmission power level; 

providing each base .station with said desired transmission power level and a 

16  frame delay corresponding to said desired transmission power level; and 

adjusting base station transmission power level in subsequent frames according 

1 8  to said desired transmission power level and corresponding frame delay. 
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10. The method for providing data communication according to claim 9, 

2 wherein said method is executed during a soft hand-off operation. 

1 1 . The method of claim 9 wherein adjusting said desired transmission power 

2 level comprises correcting a transmission power level in a previous frame according 

to said frame delay and reapplying correct power levels in all frames subsequent to 

4 said previous frame, wherein transmission . power levels for said plurality of base

stations simultaneously communicating with said mobile station will be 

6 synchronized. 

12. The method of claim 1 1  wherein said steps are executing during a soft-

2 handoff operation. 

13 .  A method for adjusting a traffic channel transmission power level in a 

2 communication system having a first and second base station, a selector, and a 

mobile station, said method comprising the steps of: 

4 

6 

8 

receiving communication signals at said mobile station from said first and second 

base stations; 

calculating a mean signal-to-noise-ratio signal from said communication signals 

received from said first and second base stations, respectively; 

transmitting said mean signal-to-noise-ratio signal to each of said first and 

second base stations, wherein each base station forwards its received mean signal-to-

1 0  noise-ratio signal to said selector; 
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determining at the selector between the two received mean signal-to-noise-ratio 

12 signals from each base station, a most reliable mean signal-to-noise-ratio signals and 

calculating a desired base station transmission power level; 

14  providing the first and second base stations with said most reliable transmission 

power level; 

1 6  · adjusting each base station traffic transmission power level according to said 

2 

most reliable transmission power level received at said selector. 

14. The method of claim 13, further comprising the step of: 

providing frame delay information from said selector when said most reliable 

power transmission level being transmitted to a base station is delayed, wherein 

4 adjusting said base station traffic power transmission level comprises correcting a 

previous power transmission level in a previous frame according to said frame delay 

6 and reapplying correct power transmission levels in all frames following said 

previous frame. 

15 .  The method of claim 13, wherein the steps are executed during a soft 

2 hand-off operation. 

1 6. In a system having a plurality of base stations and at least one selector, 

2 said base stations capable of bi-directional communication with a mobile unit 

wherein information is communicated to said mobile unit from said plurality of base 

4 stations on a forward link and information is communicated to said plurality of base 
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18  

stations from said mobile unit on a reverse link, a method of  controlling base station 

6 gain comprising the steps of: 

transmitting from the mobile unit to each base station forward link signal-to-

8 noise data; 

determining from said forward link signal-to-noise data received from each base 

JO  station an improved power transmission level for each base station; 

providing each base station the improved power transmission level and a frame 

12 delay corresponding to the improved power transmission level; and 

adjusting base station power transmission level in subsequent frames using the 

14 improved power transmission level and corresponding frame delay. 

17 .  A mobile communication system as in any one of claim 3 wherein said 

2 signal-to-noise-ratio signal is transmitted out of band. 

1 8 . A mobile communication system as in any one of claim 5 wherein said 

2 signal-to-noise-ratio signal is transmitted out of band. 

19. The method of claim 1 1 , wherein the steps are executed during a soft 

2 handoff operation. 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the PATENT APPLICATION of: 

Guodong Zhang et al. 

Application No.: 1 1/434,330 

Confirmation No.: 5166 

Filed: May 15, 2006 

For: SUPPORTING ENHANCED UPLINK 
TRANSMISSION DURING SOFT 
HANDOVER 

Group: 2419 

Examiner: Brian S .  Roberts 

Our File: I-2-067 4.2US

Date: April 27, 2009 

REPLY PURSUANT TO 37 C.F.R. §1 . 111  

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313- 1450 

Sir: 

This Reply 1s being timely filed m response to the Office Action dated 

February 4, 2009. 

Please amend the application without prejudice or disclaimer as follows: 
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Applicant: Guodong Zhang et al. 
Application No.: 1 1/434,330 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in 

the application: 

Listing of Claims: 

1-8 .  (Canceled) 

9. (Currently Amended) A method for universal mobile telecommunication 

system (UMTS) frequency division duplex (FDD) enhanced uplink communication 

during soft handover implemented in a primary Node-E of a plurality of Node-Es, 

compnsmg: 

selecting a primary N ode-E out of a plurality of Node-Es supporting soft 

handover; 

transmitting to a UE specified scheduling information, wherein the specified 

scheduling information is not transmitted to the UE by any non-primary Node-E of 

the plurality of Node-Es; 

receiving enhanced uplink packets from the UE; 

performing a cyclic redundancy check (CRC) ; 

transmitting an acknowledgement (ACK) or a negative acknowledgment 

(NACK) to the UE in response to the received enhanced uplink data packet wherein 

the transmission of either the ACK or NACK is based on the results of the CRC and 

the ACK or NACK is transmitted by the primary Node-E of the plurality of Node-

- 2 -
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delivering successfully received enhanced uplink data packets to a radio 

network controller (RNC) ; and 

receiving enhanced uplink data packets from the UE. 

10. (Previously presented) The method of claim 9, further comprising: 

soft combining an initial transmission of an enhanced uplink data packet, 

stored in a buffer, with a retransmission of the enhanced uplink data packet. 

1 1 -13 .  (Canceled) . 

- 3 -
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Applicant: Guodong Zhang et al. 
Application No.: 1 1/434,330 

REMARKS/ARGUMENTS 

After the foregoing Amendment, claims 9 and 10 are currently pending in 

this application. Claim 9 is amended. In the present reply, Claims 5 and 13 have 

been canceled without prejudice. 

Election of Claims 

In response to the Examiner's restriction requirement, the Applicant hereby 

elects the claims listed in Group 2 (claims 9 and 10) without traverse. Claims 5 and 

13 have been cancelled without prejudice. Accordingly, withdrawal of the 

restriction requirement is respectfully requested. Applicant reserves the right to 

prosecute all unelected claims in one or more divisional applications or other filings. 

Claim Reiections - 35 USC § 103 

Claims 9 and 10 are rejected under 35 U.S.C.  103(a) as being unpatentable 

over U.S. Patent No. 7,346,035 to Lee et al. (hereinafter "Lee") in view of U.S. 

Patent Publication No. 2002/0191544 to Cheng et al.  (hereinafter "Cheng"). This 

rejection relies on the proposition that Lee suggests the entire subject matter of 

claim 9, upon which claim 10 depends. For at least the reasons that Lee does not 

teach selecting a primary Node-B out of a plurality of Node-B's and the selected 

primary Node-B then transmitting to the UE both specified scheduling information 

- 4 -
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and acknowledgement ("ACK'') or negative acknowledgement ("NACK'') information 

based on the results of a cyclic redundancy check ("CRC"), Lee does not render claim 

9 obvious. 

Lee teaches that the UE transmits uplink data to a plurality of active Node­

Es and then each Node-E checks errors in the received uplink data and each Node-E 

transmits ACK or NACK information to the UE. Since Lee teaches using a 

plurality of Node-Es to communicate with a UE instead of selecting a primary Node­

E and does not teach using that primary Node-E to transmit scheduling information 

as well as ACK or NACK information, based on the results of a cyclic redundancy 

check, Lee does not anticipate claim 9. 

Cheng was cited by the Examiner as teaching a cyclic redundancy check. 

Cheng does not teach or remotely suggest using the results of the cyclic redundancy 

check to send ACK or NACK to the UE by a primary Node-E as recited in claim 9 

and so does not render claim 9 obvious. Nothing in the combination of Lee and 

Cheng would suggest the elements of claim 9. For at least this reason, claim 9 is 

patentable over the combination of Lee and Cheng, whether taken alone or in 

combination with one another. Claim 10 is patentable over Lee and Cheng, 

whether taken alone or in combination with one another, at least by virtue of its 

dependence upon claim 9. 

For the reasons presented above, withdrawal of the 35 U.S.C.  § 103 rejection 

- 5 -
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of claims 9 and 10 is respectfully requested. 

Conclusion 

If the Examiner believes that any additional minor formal matters need to be 

addressed in order to place this application in condition for allowance, or that a 

telephonic interview will help to materially advance the prosecution of this 

application, the Examiner is invited to contact the undersigned by telephone at the 

Examiner's convenience. 

In view of the foregoing amendment and remarks, Applicants respectfully 

submit that the present application is in condition for allowance and a notice to that 

effect is respectfully requested. 

Volpe and Koenig, P.C.  
United Plaza 
30 South 17th Street 
Philadelphia, PA 19103-4009 
Telephone: (215) 568-6400 
Facsimile: (215) 568-6499 

TAM/MDD/kmc 

- 6 -

Respectfully submitted, 

Guodong Zhang et al. 

By /Thomas A. Mattioli/ 
Thomas A. Mattioli 
Registration No. 56,773 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )1Zl Responsive to communication(s) filed on 27 April 2009. 
2a)IZ! This action is FINAL. 2b)0 This action is non-final. 
3)0 Since this appl ication is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle , 1 935 C .D .  1 1 ,  453 O.G. 2 1 3 . 

Disposition of Claims 

4)[8J Claim(s) 9 and 10 is/are pend ing in the appl ication. 
4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are al lowed . 
6)[8J Claim(s) 9 and 10  is/are rejected . 
7)0 Claim(s) __ is/are objected to. 
8)0 Claim(s) __ are subject to restriction and/or e lection requ irement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 
1 0)0 The drawing(s) fi led on __ is/are : a)O accepted or b)O objected to by the Examiner. 

Appl icant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is requ i red if the drawing(s) is objected to. See 37 CFR 1 . 1 21 (d). 

1 1  )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0- 1 52.  

Priority under 35 U.S.C. § 1 1 9  

1 2)0 Acknowledgment is made of a claim for foreign priority under 35 U .S .C .  § 1 1 9(a)-(d ) or (f). 
a)O Al l b)O Some * c)O None of: 

1 .0 Certified copies of the priority documents have been received . 
2 .0 Certified copies of the priority documents have been received in Appl ication No. __ . 
3 .0 Copies of the certified copies of the priority documents have been received in this National Stage 

appl ication from the International Bureau (PCT Rule 1 7  .2(a)). 
* See the attached deta i led Office action for a list of the certified copies not received . 

Attachment(s) 

1 )  0 Notice of References Cited (PTO-892) 
2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

4) 0 Interview Summary (PTO-4 1 3) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) [8J Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20090609 
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DETAILED ACTION 

• Cla ims 9-1 0 remain pend ing.  

Claim Objections 

Claim 9 is objected to because of the fol lowing informal ities : 

• Cla im 9 l ine 7, "UE" should read --user equ ipment (UE)-- . 

Appropriate correction is requ i red . 

Claim Rejections - 35 USC § 112 

The fol lowing is a quotation of the first paragraph of 35 U .S .C.  1 1 2 : 

Page 2 

The specification shal l  conta in a written description of the invention, and of the manner and process of 
making and using it, i n  such fu l l ,  clear, concise, and exact terms as to enable any person ski l led in  the 
art to which it pertains, or with wh ich it is most nearly connected, to make and use the same and shal l  
set forth the best mode contemplated by the inventor of carrying out his i nvention . 

Claims 9-1 0 are rejected under 35 U .S .C.  1 1 2, first paragraph, as fa i l ing to 

comply with the written description requ i rement. The claim(s) conta ins subject matter 

wh ich was not described in the specification in such a way as to reasonably convey to 

one ski l led in the relevant art that the inventor(s), at the t ime the appl ication was fi led ,  

had possession of the cla imed invention .  

I n  reference to c la im 9 

Cla im 9 is d i rected to a method " implemented in a primary Node-B of a pl ural ity 

of Node-Bs" as stated in l ine 3. The specification ,  such as in paragraph 0028, describes 

either a RNC or WRTU selecting a primary Node-B . The specification does not describe 

a method implemented in a primary Node-B wherein a primary Node-B selects a 
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primary Node-B out of a plural ity of Node-Bs. Therefore, the l im itation "selecting a 

primary Node-B out of a plural ity of Node-Bs supporting handover" in l ines 5-6 was not 

described in the orig inal  d isclosure and thus is considered new matter. 

- In  reference to claim 1 0

Claim 1 0  is rejected as being dependent on rejected independent cla im 9 .  

The fol lowing is a quotation of the second paragraph of 35 U .S .C.  1 1 2 : 

The specification shal l  conclude with one or more claims particu larly pointing out and d istinctly 
claiming the subject matter which the appl icant regards as h is i nvention .  

Claims 9-1 0  are rejected under 35 U .S .C.  1 1 2, second paragraph , as being 

indefin ite for fa i l ing to particu larly point out and d istinctly cla im the subject matter wh ich 

appl icant regards as the invention . 

- In  reference to claim 9

Claim 9 recites the l im itation "the primary Node-B" in l ine 1 4 . It is unclear if the 

antecedent basis for this l im itation is "a primary Node-B" of l ine 3 or l ine 5. 

- In  reference to claim 1 0

Claim 1 0  is rejected as being dependent on rejected independent cla im 9 .  

Claim Rejections - 35 USC § 103 

The fol lowing is a quotation of 35 U .S .C.  1 03(a) which forms the basis for a l l  

obviousness rejections set forth in  th is Office action :  
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(a) A patent may not be obtained though the invention is not identical ly d isclosed or described as set
forth in section 1 02 of this title, if the d ifferences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ord inary ski l l  in the art to wh ich said subject matter pertains.
Patentabi l ity shal l  not be negatived by the manner in  which the invention was made.

Claims 9-1 0, as best understood , are rejected under 35 U .S .C.  1 03(a) as being 

unpatentable over Lee et al . (US 7346035) in view of Cheng et al .  (US 2002/01 91 544 ).

I n  reference to claim 9 

In  F igure 8 ,  Lee et a l .  teaches a method for a UMTS FOO enhanced upl ink 

commun ication during soft handover in a primary Node-B ( The Examiner interprets a 

primary Node-B to be any Node-B in the UMTS network that the UE is communicating 

with such as Figure 8, 820) of a p lural ity of Node-Bs (The Examiner interprets non­

primary Node-Bs to be any Node-Bs in the UMTS network that the UE is not 

communicating with) that includes: inherently selecting a primary Node-B (820) out a 

p lural ity of Node-Bs supporting handover, transm itting to a UE  (850) specified 

schedu l ing information ,  wherein the specified schedu l ing information is not transmitted 

to the UE  (850) by any non-primary Node-B of the p lural ity of Node-Bs (as shown in 

Figure 2, steps 203,204 col. 2 line 47-55 scheduling occurs prior to the transmission of 

data packets between a Node-B and UE); receiving enhanced up l ink packets from the 

UE (850) (Figure 8, step 821) ;  transm itting an acknowledgement or a negative 

acknowledgment to the UE (850) in response to the received enhanced up l ink data 

packet; del ivering successfu l ly received enhanced up l ink data packets to a rad io 

network control ler (810) (Figure 8 step 8 1 7); and receiving enhanced up l ink data 

packets from the UE (Figure 8 step 821). (column 8 l i ne 66 - column 9 l ine 51 ) 
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Lee et a l .  does not expl icitly teach perform ing a cycl ic redundancy check wherein 

the transm ission of either the ACK or NACK is based on the resu lts of the CRC. 

In  F igure 2 ,  Cheng et a l .  teaches perform ing a cycl ic redundancy check (s6) to 

determ ine if a received packet is val id and the transmission of either the ACK or NACK 

(s9) is based on the resu lts of the CRC. (paragraph 0044) 

It would have been obvious to a person of ord inary ski l l  in the art at the t ime of 

the invention to mod ify the by the primary Node-B of Lee et a l .  to include performing a 

cycl ic redundancy check wherein the transm ission of either the ACK or NACK is based 

on the resu lts of the CRC as suggested by Cheng et al . because it a l lows for 

determ in ing whether a received packet is val id and retransm ission of the packet if it is 

not val id in order to decrease the error rate of a communication between a UE and a 

Node-B. 

- In  reference to claim 1 0  

The combination of Lee et a l .  and Cheng et a l .  teaches a system and method 

that covers substantial ly a l l  l im itations of the parent cla im .  In F igure 8, Lee et al . teaches 

soft combin ing an in it ial transm ission of an enhanced upl ink data packet stored in a 

buffer (826) with a retransm ission of the enhanced up l ink data packet (F igure 8, step 

824). (co lumn 8 l ine 66 - column 9 l ine 51 ) 
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Appl icant's arguments fi led 04/27/2009 have been fu l ly considered but they are 

not persuasive . 

• On pg 5 of the Remarks, the Appl icant contends that Lee does not teach 

selecting a primary Node-B then transm itt ing to the U E  both specified 

schedu l ing information and ACK or NACK information based on the resu lts 

of a CRC.  

• Lee inherently teaches selecting a primary Node-B ( The Examiner interprets 

a primary Node-B to be any Node-B in the UMTS network that the UE is 

communicating with such as Figure 8, 820) wh ich to commun icate with s ince 

a UE (850) commun icates with a Node-B such as Node-B (820) in F igure 8, 

and that Node-B must have been selected for the UE (850) to be able to 

commun icate with it . The Exam iner does not rely on Lee to teach 

transm itting to the UE  ACK or NACK information based on the resu lts of a 

CRC. The Examiner has rel ied on the combination of Lee in view of Cheng 

et al . to meet the l im itation as described in the above rejection . 

Conclusion 

Appl icant's amendment necessitated the new ground(s) of reject ion presented in 

this Office action . Accord ingly, THIS ACTION 15 MADE F INAL. See MPEP 

§ 706 .07(a) .  Appl icant is reminded of the extension of t ime pol icy as set forth in 37 

CFR 1 . 1 36(a) .  
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A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mai l ing date of this action . I n  the event a first reply is fi led with in 

TWO MONTHS of the mai l ing date of this final action and the advisory action is not 

mai led unti l  after the end of the THREE-MONTH shortened statutory period , then the 

shortened statutory period wi l l  expire on the date the advisory action is mai led ,  and any 

extension fee pursuant to 37 CFR 1 . 1 36(a) wi l l  be calculated from the mai l ing date of 

the advisory action . I n  no event, however, wi l l  the statutory period for reply expire later 

than S IX MONTHS from the date of this final  action .  

Any inqu iry concern ing th is commun ication or earl ier commun ications from the 

examiner should be d i rected to BRIAN ROBERTS whose telephone number is 

(571 )272-3095 . The examiner can normal ly be reached on M-F 1 0 :00-7 :30. 

If attempts to reach the exam iner by telephone are unsuccessfu l ,  the examiner's 

supervisor, DAN IEL RYMAN can be reached on (571 ) 272-31 52 .  The fax phone 

number for the organ ization where th is appl ication or proceed ing is assigned is 571 -

273-8300.
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Information regard ing the status of an appl ication may be obta ined from the 

Patent Appl ication Information Retrieval (PAIR) system .  Status information for 

publ ished appl ications may be obta ined from either Private PAIR  or Publ ic PAIR. 

Status information for unpubl ished appl ications is avai lable through Private PAIR  only. 

For more information about the PAIR  system , see http ://pair-d irect .uspto .gov. Should 

you have questions on access to the Private PAIR  system , contact the Electronic 

Business Center (EBC) at 866-21 7-91 97 (tol l -free). If you would l i ke assistance from a 

USPTO Customer Service Representative or access to the automated information 

system,  cal l  800-786-91 99 ( IN  USA OR CANADA) or 571 -272-1 000 . 

BSR 
06/09/2009 

/Dan iel J .  Ryman/ 
Supervisory Patent Examiner, Art Un it 24 1 9  
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lg] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No 090435 

SIGNATURE OF APPLICANT, ATTORN EY, OR AGENT REQUIRED 

lg] Patent Practitioner Signature 

□ Applicant Signature 

EFS - Web 2.1 . 1 3  
IPR2023-01270 Page 305



Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (06-09) 

Approved for use through 06/3012009. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1 995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Signature of Registered U .S. Patent Practitioner 

Signature !Thomas A. Mattioli/ Date (YYYY-MM-DD} 2009-09-1 5  

Name Thomas A. Mattioli Registration Number 56773 

This collection of information is required by 37 CFR 1 . 1 14. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 1 22 and 37 CFR 1 . 1 1  and 1 . 14.  This collection is 
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The Privacy Act of 1 974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: ( 1 )  the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information 
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Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s .  

2 .  A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3 . A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4 .  A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1 974, as amended, pursuant to 5 U .S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the I nternational Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U .S.C. 1 8 1 )  and for review pursuant to the Atomic Energy Act (42 U.S.C. 2 1 8(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or h is/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U .S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e. ,  GSA or Commerce} directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 1 22(b) or issuance of a patent pursuant to 35 U .S.C. 1 5 1 .  Further, a record may
be disclosed, subject to the limitations of 37 CFR 1 . 1 4, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9 .  A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the PATENT APPLICATION of: 

Zhang et al. 

Application No.: 1 1/434,330 

Confirmation No.: 5166 

Filed: May 15, 2006 

For: SUPPORTING ENHANCED UPLINK 
TRANSMISSION DURING SOFT 
HANDOVER 

Group: 2419 

Examiner: Brian S. Roberts 

Our File: I-2-067 4.2US 

Date: September 15, 2009 

REPLY PURSUANT TO 37 C.F.R. §1 .114 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313- 1450 

Sir: 

This Reply is being timely filed in response to the Office Action dated June 

15,  2009. A Request for Continued Examination (RCE) is filed concurrently 

herewith. 

Please amend the application without prejudice or disclaimer as follows: 
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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in 

the application: 

Listing of Claims: 

1-8 .  (Canceled) 

9. (Currently Amended) A method for universal mobile telecommunication 

system (UMTS) frequency division duplex (FDD) enhanced uplink communication 

during soft handover implemented in a Node-B operating as a primary Node-B 

primary Node B of a plurality of Node Bs, comprising: 

seleeting a primary Node B out of a plurality of Node Bs supporting soft 

handover; 

transmitting to a user equipment (UEl and non-primary Node-B(s) specified 

scheduling information, wherein the specified scheduling information is not 

transmitted to the UE by any non-primary Node-B of the plurality of Node Bs; 

receiving enhanced uplink packets from the UE; 

performing a cyclic redundancy check (CRC) ; 

transmitting an acknowledgement (ACK) or a negative acknowledgment 

(NACK) to the UE in response to the received enhanced uplink data packet wherein 

the transmission of either the ACK or NACK is based on the results of the CRC---an-d 

the 1.'\CK Or l'L'\CK is transmitted by the primary Node B of the plurality of Node 

B-s-; and 

- 2 -
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delivering successfully received enhanced uplink data packets to a radio 

network controller (RNC)-;-arul 

:receiving enhanced uplink data packets from the UE. 

10. (Previously Presented) The method of claim 9, further comprising:

soft combining an initial transmission of an enhanced uplink data packet, 

stored in a buffer, with a retransmission of the enhanced uplink data packet. 

1 1 -13 .  (Canceled) . 

- 3 -
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REMARKS/ARGUMENTS 

After the foregoing Amendment, claims 9 and 10 are currently pending in 

this application. Claims 1 -8 and 1 1 -13  were canceled previously without prejudice. 

Claim 9 is amended in the present reply. 

Claim Obiections 

The Examiner objected to claim 9 line 7, because "UE" should read user 

equipment (UE) . The claim language has been updated to correct this informality 

and withdrawal of the claim objection is respectfully requested. 

Claim Reiections - 35 USC § 112 

Claims 9-10 are rejected under 35 U.S .C .  § 1 12, first paragraph, as failing to 

comply with the written description requirement. The examiner indicated that 

claim 9 contains subject matter which was not described in the specification. More 

specifically, the examiner states that the specification does not describe a method 

implemented in a primary Node-B wherein a primary Node-B selects a primary 

N ode-B out of a plurality of Node-Es. Claim 9 has been amended and withdrawal of 

the 35 U.S.C.  § 1 12 rejection of claims 9 and 10 is respectfully requested. 

- 4 -
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Claim Reiections - 35 USC § 103 

Claims 9-10 are rejected under 35 U.S .C .  § 103(a) as being unpatentable over 

U.S. Patent No. 7,346,035 to Lee et al. (hereinafter "Lee") in view of U.S. Patent 

Publication No. 2002/0191544 to Cheng et al. (hereinafter "Cheng") . 

Lee does not individually render independent claim 9 obvious since Lee does 

not teach, suggest or disclose the elements of independent claim 9. Lee teaches 

retransmitting uplink (UL) packet data from a user equipment (UE) to a plurality of 

Node-Es in an asynchronous Code Division Multiple Access (CDMA) mobile 

communication system servicing an enhanced uplink dedicated transport channel 

(EUDCH) where each Node-B checks errors in the received UL data and each Node­

B transmits ACK/NACK data to the UE according to the result. 

Accordingly, Lee does not disclose, teach or suggest "A method for universal 

mobile telecommunication system (UMTS) frequency division duplex (FDD) 

enhanced uplink communication during soft handover implemented in a Node-B 

operating as a primary Node-B" where a primary Node-B is "transmitting to a user 

equipment (UE) and non-primary Node-B(s) specified scheduling information, 

wherein the specified scheduling information is not transmitted to the UE by any 

non-primary Node-B" and "performing a cyclic redundancy check (CRC)" then 

"transmitting an acknowledgement (ACK) or a negative acknowledgment (NACK) to 

- 5 -
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the UE . . .  wherein the transmission of either the ACK or NACK is based on the 

results of the CRC." 

Lee does not teach the elements of claim 9 described above and does not 

individually render claim 9 obvious. 

Cheng teaches inter layer control at a network node by receivmg and 

decoding a protocol data unit (PDU) from a lower protocol layer at an upper layer. 

A CRC is performed to determine if the PDU is valid. If the PDU is not valid a 

NACK is scheduled, if the PDU is valid an ACK is scheduled. While Cheng teaches 

the performance of a CRC, it does not teach, suggest or disclose "A method for 

universal mobile telecommunication system (UMTS) frequency division duplex 

(FDD) enhanced uplink communication during soft handover implemented in a 

Node-B operating as a primary Node-B" where a primary Node-B is "transmitting to 

a user equipment (UE) and non-primary Node-B(s) specified scheduling 

information, wherein the specified scheduling information is not transmitted to the 

UE by any non-primary Node-B" and "performing a cyclic redundancy check (CRC)" 

then "transmitting an acknowledgement (ACK) or a negative acknowledgment 

(NACK) to the UE . . .  wherein the transmission of either the ACK or NACK is based 

on the results of the CRC." Accordingly, Cheng fails to cure the deficiencies of the 

Lee reference. 

- 6 -
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Further, nothing in the combination of Lee and Cheng suggest the above­

argued elements of independent claim 9. 

For at least this reason independent claim 9 is patentable over the 

combination of Lee and Cheng. In addition, claim 10 is patentable over Lee and 

Cheng at least by virtue of its dependence upon independent claim 9. 

For the reasons presented above, withdrawal of the 35 USC § 103 rejection of 

claims 9 and 10 is respectfully requested. 

- 7 -
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Conclusion 

If the Examiner believes that any additional minor formal matters need to be 

addressed in order to place this application in condition for allowance, or that a 

telephonic interview will help to materially advance the prosecution of this 

application, the Examiner is invited to contact the undersigned by telephone at the 

Examiner's convenience. 

In view of the foregoing amendment and remarks, Applicants respectfully 

submit that the present application is in condition for allowance and a notice to that 

effect is respectfully requested. 

Volpe and Koenig, P.C.  
United Plaza 
30 South 17th Street 
Philadelphia, PA 19103-4009 
Telephone: (215) 568-6400 
Facsimile: (215) 568-6499 

MDD/TAM/kmc 
Enclosure(s) (1) 

- 8 -

Respectfully submitted, 

Zhang et al. 

By /Thomas A. Mattioli/ 
Thomas A. Mattioli 
Registration No. 56,773 
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z AMENDMENT PAID FOR w Total (37 CFR � 1 . 16(i)) * 2 Minus ** 20 = 0 X $ = OR X $52= 0 
0 Independent z * 1 Minus ***3 = 0 X $ = OR X $220= 0 w 137 CFR 1 . 1 6/h\\ 

� D Application Size Fee (37 CFR 1 . 1 6(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1 .1 6(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 0 
FEE FEE 

(Column 1 )  (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE ($) ADDITIONAL RATE ($) ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE ($) FEE ($) 
I- AMENDMENT PAID FOR 
z Total (37 CFR * Minus ** = X $ = OR X $ = w 1 . 16(i\\ 

� Independent * Minus *** = X $ = OR X $ = 
0 (37 CFR 1 . 1 6(hll 

z D Application Size Fee (37 CFR 1 . 1 6(s)) w 
� 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1 .1 6(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal I nstrument Examiner: 
** If  the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /DORIS M. KI NG/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1 .  

This collection of information Is required by 37 CFR 1 . 16 .  The information Is required to obtain or retain a benefit by the public which Is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 1 22 and 37 CFR 1 . 14 .  This collection is estimated to take 1 2  minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1 450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1 450, Alexandria, VA 2231 3-1450. 

If you need assistance in completing the form, ca/1 1-800-PTO-9199 and select option 2. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the PATENT APPLICATION of: 
Zhang et al. 

Application No.: 1 1/434,330 

Confirmation No.: 5166 

Filed: May 15, 2006 

For: SUPPORTING ENHANCED UPLINK 
TRANSMISSION DURING SOFT 
HANDOVER 

Group: 2419 
Examiner: Brian S. Roberts 

Our File: 1-2-067 4. 2US 

Date: September 15, 2009 

REPLY PURSUANT TO 37 C.F.R. §1.114 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 
This Reply is being timely filed in response to the Office Action dated June 

15, 2009. A Request for Continued Examination (RCE) is filed concurrently 

herewith. 

Please amend the application without prejudice or disclaimer as follows: 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

1 1/434,330 05/15/2006 

24374 7590 12/08/2009 

VOLPE AND KOENIG, P.C. 
DEPT. ICC 
UNIIBD PLAZA, SUITE 1600 
30 SOUTH 17TH STREET 
PHILADELPHIA, PA 19 103 

FIRST NAMED INVENTOR 

Guodong Zhang 

UNITED STA TES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

I-2-0674.2US 5166 

EXAMINER 

ROBERTS, BRIAN S 

ART UNIT PAPER NUMBER 

2466 

MAIL DATE DELIVERY MODE 

12/08/2009 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 

IPR2023-01270 Page 322



Office Action Summary 

Application No. 

1 1 /434,330 
Examiner 

BRIAN ROBERTS 

Applicant(s) 

ZHANG ET AL. 
Art Un it 

2466 
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply 
A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;l_ MONTH(S) OR THIRTY (30) DAYS, 
WH ICHEVER IS LONGER, FROM THE MAILING DATE OF TH IS COMMUN ICATION. 
- Extensions of time may be  available under the provisions of 37  CFR 1 . 1 36(a). In no  event, however, may a reply be  timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )1Zl Responsive to communication(s) filed on 15 September 2009. 
2a)0 This action is FINAL. 2b)[8J This action is non-final. 
3)0 Since this appl ication is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle , 1 935 C .D .  1 1 ,  453 O.G. 2 1 3 .

Disposition of Claims 

4)[8J Claim(s) 9 and 10 is/are pend ing in the appl ication.
4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are al lowed .
6)[8J Claim(s) 9-10 is/are rejected .
7)0 Claim(s) __ is/are objected to.
8)0 Claim(s) __ are subject to restriction and/or e lection requ irement.

Application Papers 

9)0 The specification is objected to by the Examiner.
1 0)0 The drawing(s) fi led on __ is/are : a)O accepted or b)O objected to by the Examiner.

Appl icant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is requ i red if the drawing(s) is objected to. See 37 CFR 1 . 1 21 (d). 

1 1  )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0- 1 52.  

Priority under 35 U.S.C. § 1 1 9  

1 2)0 Acknowledgment is made of a claim for foreign priority under 35 U .S .C .  § 1 1 9(a)-(d ) or (f). 
a)O Al l b)O Some * c)O None of:

1 .0 Certified copies of the priority documents have been received .
2 .0 Certified copies of the priority documents have been received in Appl ication No. __ .
3 .0 Copies of the certified copies of the priority documents have been received in this National Stage

appl ication from the International Bureau (PCT Rule 1 7  .2(a)). 
* See the attached deta i led Office action for a list of the certified copies not received .

Attachment(s) 

1 )  0 Notice of References Cited (PTO-892) 
2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948)

4) 0 Interview Summary (PTO-4 1 3)
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application3) 0 Information Disclosure Statement(s) (PTO/SB/08)
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ .

Office Action Summary Part of Paper No./Mail Date 20091 203 
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Appl ication/Control Number: 1 1 /434,330 

Art Un it :  2466 

DETAILED ACTION 

• Claims 9-1 0 remain pend ing.

Continued Examination Under 37 CFR 1. 1 14 

Page 2 

A request for continued examination under 37 CFR 1 . 1 1 4, includ ing the fee set 

forth in 37 CFR 1 . 1 7(e), was fi led in th is appl ication after final rejection .  S ince this 

appl ication is el ig ib le for continued examinat ion under 37 CFR 1 . 1 1 4 , and the fee set 

forth in 37 CFR 1 . 1 7(e) has been timely paid, the final ity of the previous Office action 

has been withdrawn pursuant to 37 CFR 1 . 1 1 4 .  Appl icant's submission fi led on 

09/1 5/2009 has been entered . 

Claim Rejections - 35 USC § 112 

The fol lowing is a quotation of the first paragraph of 35 U .S .C.  1 1 2 : 

The specification shal l  conta in a written description of the invention, and of the manner and process of 
making and using it, i n  such fu l l ,  clear, concise, and exact terms as to enable any person ski l led in  the 
art to which it pertains, or with wh ich it is most nearly connected, to make and use the same and shal l  
set forth the best mode contemplated by the inventor of carrying out his i nvention . 

Claims 9-1 0 are rejected under 35 U .S .C.  1 1 2, first paragraph, as fa i l ing to 

comply with the written description requ i rement. The claim(s) conta ins subject matter 

wh ich was not described in the specification in such a way as to reasonably convey to 

one ski l led in the relevant art that the inventor(s), at the t ime the appl ication was fi led ,  

had possession of the cla imed invention .  

I n  reference to c la im 9 
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Page 3 

The l im itation "transm itt ing to a user equ ipment (UE) and non-primary Node-B(s) 

specified schedu l ing information , wherein the specified schedu l ing information is not 

transm itted to the UE by any non-primary Node-B" in l ines 7-9 was not described in the 

orig inal  d isclosure, and thus constitutes new matter. The specification supports a Node­

B, operating as a primary Node-N ,  transm itt ing to a user equ ipment (UE) specified 

schedu l ing information ,  wherein the specified schedu l ing information is not 

transm itted to the UE by any non-primary Node-B . However, the specification does not 

support a Node-B, operating as a primary Node-N ,  transm itting the claimed specified 

schedu l ing information to non-primary Node-B(s). 

- In  reference to claim 1 0

Claim 1 0  is rejected as depend ing on a rejected base cla im .  

The fol lowing is a quotation of the second paragraph of 35 U .S .C.  1 1 2 : 

The specification shal l  conclude with one or more claims particu larly pointing out and d istinctly 
claiming the subject matter which the appl icant regards as h is i nvention .  

Claims 9-1 0  are rejected under 35 U .S .C.  1 1 2, second paragraph , as being 

indefin ite for fa i l ing to particu larly point out and d istinctly cla im the subject matter wh ich 

appl icant regards as the invention . 

- In  reference to claim 9

The l im itation "Node-B(s)" renders the claim indefin ite because it is unclear if the 

appl icant is attempting to claim a s ingle Node-B or pl ural  Node-Bs . 
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Page 4 

Cla im 9 recites the l im itation "the received enhanced up l ink data packet" in l ine 

1 3 . There is insufficient antecedent basis for th is l im itation in the cla im .  The Exam iner 

recommends amending the l im itat ion "receiving enhanced up l ink packets from the U E" 

in l ine 1 0  to --receiving an enhanced up l ink packet from the UE-- to overcome the 

rejection . 

The l im itation "perform ing a cycl ic redundancy check (CRC)" in l ine 1 4  is 

confusing because it is unclear whether the CRC is performed after receiving packets or 

the CRC is performed for each received packet . The examiner recommends amending 

"perform ing a cycl ic redundancy check (CRC)" in l ine 1 4  to --perform ing a cycl ic 

redundancy check (CRC) for the received enhanced up l ink packet--. 

- I n  reference to claim 1 0

Claim 1 0  is rejected as depend ing on a rejected base cla im .  

Response to Arguments 

Appl icant's arguments with respect to claim 9 have been considered but are moot 

in view of the new ground(s) of rejection . 
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Conclusion 

Page 5 

Any inqu iry concern ing this commun ication or earl ier commun ications from the 

examiner should be d i rected to BRIAN ROBERTS whose telephone number is 

(571 )272-3095 . The examiner can normal ly be reached on M-F 1 0 :00-7 :30. 

If attempts to reach the exam iner by telephone are unsuccessfu l ,  the examiner's 

supervisor, DAN IEL RYMAN can be reached on (571 ) 272-31 52 .  The fax phone 

number for the organ ization where th is appl ication or proceed ing is assigned is 571 -

273-8300. 

Information regard ing the status of an appl ication may be obta ined from the 

Patent Appl ication Information Retrieval (PAIR) system .  Status information for 

publ ished appl ications may be obta ined from either Private PAIR  or Publ ic PAIR. 

Status information for unpubl ished appl ications is avai lable through Private PAIR  only. 

For more information about the PAIR  system , see http ://pair-d irect .uspto .gov. Should 

you have questions on access to the Private PAIR  system , contact the Electronic 

Business Center (EBC) at 866-21 7-91 97 (tol l -free). If you would l i ke assistance from a 

USPTO Customer Service Representative or access to the automated information 

system,  cal l  800-786-91 99 ( IN  USA OR CANADA) or 571 -272-1 000 . 

BSR 
1 2/03/2009 

/Dan iel J .  Ryman/ 
Supervisory Patent Examiner, Art Un it 2466 
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Reexamination 

Index of Claims 1 1 434330 ZHANG ET AL. 

Examiner Art Unit 

BRIAN ROBERTS 2466 

✓ Rejected Cancel led N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

□ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1 .47

CLAIM DATE 
Final Original 1 2/03/2009 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the PATENT APPLICATION of: 

Zhang et al. 

Application No.: 1 1/434,330 

Confirmation No.: 5166 

Filed: May 15, 2006 

For: SUPPORTING ENHANCED UPLINK 
TRANSMISSION DURING SOFT 
HANDOVER 

Group: 2466 

Examiner: Brian S. Roberts 

Our File: I-2-067 4.2US

Date: March 8, 2010 

REPLY PURSUANT TO 37 C.F.R. §1 . 111  

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313- 1450 

Sir: 

This Reply is being timely filed m response to the Office Action dated 

December 8, 2009. 

Please amend the application without prejudice or disclaimer as follows: 

1217815- 1 
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in 

the application: 

Listing of Claims: 

1-8 .  (Canceled) 

9. (Currently Amended) A method for universal mobile telecommunication 

system (UMTS) frequency division duplex (FDD) enhanced uplink communication 

during soft handover implemented in a Node-B operating as a primary Node-B, 

compnsmg: 

transmitting to a wireless transmit/receive unit (WTRU) user equipment 

fYEf and non-primary Node B(s) Node-Es specified scheduling information, wherein 

the specified scheduling information is not transmitted to the WTRU YE by any 

non-primary Node-B; 

receiving enhanced uplink data packets from the WTRU YE; 

performing a cyclic redundancy check (CRC) on the enhanced uplink data 

packets; 

transmitting an acknowledgement (ACK) or a negative acknowledgment 

(NACK) to the WTRU YE in response to the received enhanced uplink data packet§. 

wherein the transmission of either the ACK or NACK is based on the results of the 

CRC; and 

delivering successfully received enhanced uplink data packets to a radio 

network controller (RNC) . 

- 2 -
1217815- 1 
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10. (Previously Presented) The method of claim 9, further comprising:

soft combining an initial transmission of an enhanced uplink data packet, 

stored in a buffer, with a retransmission of the enhanced uplink data packet. 

1 1 -13 .  (Canceled) . 

- 3 -
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

REMARKS/ARGUMENTS 

After the foregoing Amendment, claims 9 and 10 are currently pending in 

this application. Claims 1 -8 and 1 1 -13  were canceled previously without prejudice. 

Claim 9 is amended in the present reply. 

Claim Reiections - 35 USC § 112 

Claims 9-10 are rejected under 35 U.S .C .  § 1 12, first paragraph, as failing to 

comply with the written description requirement. The examiner indicated that 

claim 9 contains subject matter which was not described in the specification. More 

specifically, the examiner states that the specification does not describe a Node-B, 

operating as a primary Node-B, transmitting specified scheduling information to 

non-primary Node-Es. Support for claim 9 is found throughout the application as 

originally filed, included but not limited to paragraph [0025] which states: 

However, the primary Node-B 210A cannot send the 
scheduling information to the non-primary Node-Es 210B 
in every transmission time interval (TTI). 

Claims 9-10 are rejected under 35 U.S.C.  § 1 12, second paragraph, as 

indefinite. Claim 9 is amended to traverse the rejection. Applicant submits that 

claim 9 complies with 35 U.S.C.  § 1 12, first and second paragraphs. 

- 4 -
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Application No.: 1 1/434,330 

Claim 10 is dependent upon claim 9, and the Applicant believes this claim 

complies with 35 U.S.C.  § 1 12, first and second paragraphs for the same reasons 

provided above. 

Based on the arguments presented above, withdrawal of the 35 U.S .C .  § 1 12 

rejection of claims 9-10 is respectfully requested. 

- 5 -
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

Conclusion 

If the Examiner believes that any additional minor formal matters need to be 

addressed in order to place this application in condition for allowance, or that a 

telephonic interview will help to materially advance the prosecution of this 

application, the Examiner is invited to contact the undersigned by telephone at the 

Examiner's convenience. 

In view of the foregoing amendment and remarks, Applicants respectfully 

submit that the present application is in condition for allowance and a notice to that 

effect is respectfully requested. 

Volpe and Koenig, P.C.  
United Plaza 
30 South 17th Street 
Philadelphia, PA 19103-4009 
Telephone: (215) 568-6400 
Facsimile: (215) 568-6499 

MDD/kmc 

1217815- 1 

- 6 -

Respectfully submitted, 

Zhang et al. 

By /Melissa D.  Doogan/ 
Melissa D.  Doogan 
Registration No. 63,025 
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BRIAN ROBERTS 
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ZHANG ET AL. 
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2466 
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5)0 Claim(s) __ is/are al lowed .
6)[8J Claim(s) 9-10 is/are rejected .
7)0 Claim(s) __ is/are objected to.
8)0 Claim(s) __ are subject to restriction and/or e lection requ irement.

Application Papers 

9)0 The specification is objected to by the Examiner.
1 0)0 The drawing(s) fi led on __ is/are : a)O accepted or b)O objected to by the Examiner.

Appl icant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is requ i red if the drawing(s) is objected to. See 37 CFR 1 . 1 21 (d). 

1 1  )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0- 1 52.  

Priority under 35 U.S.C. § 1 1 9  

1 2)0 Acknowledgment is made of a claim for foreign priority under 35 U .S .C .  § 1 1 9(a)-(d ) or (f). 
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3 .0 Copies of the certified copies of the priority documents have been received in this National Stage
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Appl ication/Control Number: 1 1 /434,330 

Art Un it :  2466 

DETAILED ACTION 

• Claims 9- 1 0  remain pending.

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12 :  

Page 2 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 9- 1 0  are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 

the written description requirement. The claim(s) contains subject matter which was not 

described in the specification in such a way as to reasonably convey to one skilled in the relevant 

art that the inventor(s ), at the time the application was filed, had possession of the claimed 

invention. 

In reference to claim 9 

The limitation "transmitting to a wireless transmit/receive unit (WTRU) and non-primary 

Node-Bs specified scheduling information, wherein the specified scheduling information is not 

transmitted to the WTRU by any non-primary Node-B" in lines 5-8 is described in Figure 2, 

paragraph 0025 and pertains to a first disclosed embodiment of the invention. 

The limitations "receiving enhanced uplink data packets from the WTRU; performing a 

cyclic redundancy check (CRC) on the enhanced uplink data packets; transmitting an 

acknowledgement (ACK) or a negative acknowledgment (NACK) to the WTRU in response to 

the received enhanced uplink data packets wherein the transmission of either the ACK or NACK 

is based on the results of the CRC; and delivering successfully received enhanced uplink data 
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Art Un it :  2466 

Page 3 

packets to a radio network controller (RNC)" in lines 1 0- 1 8  is described in Figure 3 ,  paragraph 

0034 and pertains to a second disclosed embodiment of the invention (see par. 0033 "In a 

separate embodiment Figure 3 shows a wireless multi-cell communications system 300, similar 

to the system 200 as shown in Figure 2 ') 

Because lines 5-8 of claim 9 pertain to a first disclosed embodiment of the invention and 

lines 1 0- 1 8  of claim 9 pertain to a second disclosed embodiment of the invention that is separate 

from the first disclosed embodiment of the invention, claim 9 contains subject matter which was 

not described in the specification in such a way as to reasonably convey to one skilled in the 

relevant art that the inventor(s), at the time the application was filed, had possession of the 

claimed invention (i. e. a third disclosed embodiment of the invention containing the claimed 

aspects of the first embodiment with the claimed aspects of the second embodiment) . 

In reference to claim 10  

Claim 10  is rejected as depending on a rejected base claim. 

Response to Arguments 

Applicant's arguments filed on 03/08/20 10  have been fully considered but they are not 

persuasive. 

• On page 4 of the Remarks, the Applicant contends that support for the limitation

"transmitting to a wireless transmit/receive unit (WTRU) and non-primary Node-Bs

specified scheduling information, wherein the specified scheduling information is

not transmitted to the WTRU by any non-primary Node-B" in lines 5-8 is described
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Art Un it :  2466 

Page 4 

in Figure 2, paragraph 0025 and pertains to a first disclosed embodiment of the 

invention. 

• The Examiner agrees that support for the limitation "transmitting to a wireless

transmit/receive unit (WTRU) and non-primary Node-Bs specified scheduling

information, wherein the specified scheduling information is not transmitted to the

WTRU by any non-primary Node-B" in lines 5-8 is described in Figure 2, paragraph

0025 of the specification. However, Figure 2 and paragraph 0025 of the

specification pertain to a first disclosed embodiment of the invention, while the

remaining limitations "receiving enhanced uplink data packets from the WTRU;

performing a cyclic redundancy check (CRC) on the enhanced uplink data packets;

transmitting an acknowledgement (ACK) or a negative acknowledgment (NACK) to

the WTRU in response to the received enhanced uplink data packets wherein the

transmission of either the ACK or NACK is based on the results of the CRC; and

delivering successfully received enhanced uplink data packets to a radio network

controller (RNC)" in lines 1 0- 1 8, described in Figure 3 and paragraph 0034 of the

specification, pertain to a second disclosed embodiment of the invention. The

original disclosure fails to describe a single embodiment of the invention containing

the claimed aspects of the first embodiment and the claimed aspects of the second

embodiment. Therefore claim 9 was not described in the specification in such a way

as to reasonably convey to one skilled in the relevant art that the inventor(s), at the

time the application was filed, had possession of the claimed invention.
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Conclusion 

Page 5 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 3 7 

CFR 1 . 1 36(a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the mailing 

date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to BRIAN ROBERTS whose telephone number is (57 1 )272-3095 . 

The examiner can normally be reached on M-F 1 0 :00-7 :30.  

If attempts to reach the examiner by telephone are unsuccessful, the examiner' s  

supervisor, DANIEL RYMAN can be reached on (57 1 )  272-3 1 52. The fax phone number for 

the organization where this application or proceeding is assigned is 57 1 -273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http ://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-2 17-9 197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9 199 (IN USA OR CANADA) or 57 1 -272- 1 000. 

BSR 
04/03/20 10  

/Daniel J .  Ryman/ 
Supervisory Patent Examiner, Art Unit 2466 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the PATENT APPLICATION of: 

Zhang et al. 

Application No.: 1 1/434,330 

Confirmation No.: 5166 

Filed: May 15, 2006 

For: SUPPORTING ENHANCED UPLINK 
TRANSMISSION DURING SOFT 
HANDOVER 

Group: 2466 

Examiner: Brian S. Roberts 

Our File: 

Date: 

I-2-067 4.2US 

June 7, 2010 

REPLY PURSUANT TO 37 C.F.R. §1 .116 

Mail Stop AF (VIA EFS) 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313- 1450 

Sir: 

This Reply is being timely filed in response to the Office Action dated April 8, 

2010 within the time for expedited handling. Expedited handling is requested. 

Please amend the application without prejudice or disclaimer as follows: 

1278578- 1 
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in 

the application: 

1-8 .  (Canceled) 

9. (Currently Amended) A method for universal mobile telecommunication 

system (UMTS) frequency division duplex (FDD) enhanced uplink communication 

during soft handover implemented in a Node-B operating as a primary Node-B, 

compnsmg: 

transmitting to a wireless transmit/receive unit (WTRU) and non primary 

Node Bs specified scheduling information, wherein the specified scheduling 

information is not transmitted to the WTRU by any non-primary Node-B; 

receiving enhanced uplink data packets from the WTRU in response to 

transmitting the specified scheduling information; 

performing a cyclic redundancy check (CRC) on the enhanced uplink data 

packets; 

transmitting an acknowledgement (ACK) or a negative acknowledgment 

(NACK) to the WTRU in response to the received enhanced uplink data packet§. 

wherein the transmission of either the ACK or NACK is based on the results of the 

CRC; and 

delivering further transmitting successfully received enhanced uplink data 

packets to a radio network controller (RNC). 

10. (Currently Amended) The method of claim 9, further comprising: 

- 2 -
1278578- 1 
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

soft combining the an initial transmission ef-a.H, enhanced uplink data 

packet,_stored in a buffer, with a retransmission of the enhanced uplink data 

packet. 

1 1 -13 .  (Canceled) . 

- 3 -
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

REMARKS/ARGUMENTS 

After the foregoing Amendments, claims 9 and 10 are currently pending in 

this application. Claims 1 1 -13  were previously canceled without prejudice. Claims 9 

and 10 are amended. 

Examiner Interview 

Applicants thank the Examiner for granting a telephonic interview with the 

Applicants' representative on April 29, 2010. During the telephonic interview the 

language of claim 9 was discussed in relation to paragraphs [0032] - [0034] of the 

specification. In addition, Figures 2 and 3 were discussed, so as to point out that 

Figure 3 includes the features of Figure 2, including the UL Scheduler. 

Claim Reiections - 35 USC §112 

Claims 9-10 are rejected under 35 U.S.C.  § 1 12, first paragraph as failing to 

comply with the written description requirement. The Examiner states that part of 

the claim language of claim 9 is found in Figure 2 and part is found in Figure 3, and 

that Figure 3 is a separate embodiment of Figure 2. While Figure 3 is another 

embodiment in the specification, Figure 3 incorporates all of the features of Figure 2 

and adds an ACK/NACK element. As stated in paragraph [0033] "Figure 3 shows a 

- 4 -
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

wireless multi-cell communication system 300, similar to the system 200 shown in 

Figure 2." 

Figure 3 shows elements of Figure 2 and even retains the same numbering of 

elements as shown in Figure 2. While Figure 3 does not explicitly show all the 

elements of Figure 2, it is inherent that the features of Figure 2 are incorporated in 

Figure 3. Since the features of Figure 2 are inherent in Figure 3, the Uplink 

Scheduler of Figure 2 is incorporated into Figure 3, and the elements of claim 9 are 

fully supported. 

Claim 10 is dependent upon claim 9, and therefore is patentable for the same 

reasons provided above. 

Based on the arguments presented above, withdrawal of the 35 USC § 112 

rejection of claims 9 and 10 is  respectfully requested. 

- 5 -
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

Conclusion 

If the Examiner believes that any additional minor formal matters need to be 

addressed in order to place this application in condition for allowance, or that a 

telephonic interview will help to materially advance the prosecution of this 

application, the Examiner is invited to contact the undersigned by telephone at the 

Examiner's convenience. 

In view of the foregoing remarks, Applicants respectfully submit that the 

present application is in condition for allowance and a notice to that effect is 

respectfully requested. 

Volpe and Koenig, P.C.  
United Plaza 
30 South 17th Street 
Philadelphia, PA 19103-4009 
Telephone: (215) 568-6400 
Facsimile: (215) 568-6499 

MDD/kmc 

1278578- 1 

- 6 -

Respectfully submitted, 

Zhang et al. 

By/Melissa D.  Doogan/ 
Melissa D.  Doogan 
Registration No. 63,025 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the PATENT APPLICATION of: 

Zhang et al. 

Application No.: 1 1/434,330 

Confirmation No.: 5166 

Filed: May 15, 2006 

For: SUPPORTING ENHANCED UPLINK 
TRANSMISSION DURING SOFT 
HANDOVER 

Group: 2466 

Examiner: Brian S. Roberts 

Our File: 

Date: 

I-2-067 4.2US 

June 7, 2010 

DO NOT ENTER :  /B .R ./ REPLY PURSUANT TO 37 C.F.R. §1 .116 

Mail Stop AF (VIA EFS) 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313- 1450 

Sir: 

This Reply is being timely filed in response to the Office Action dated April 8, 

2010 within the time for expedited handling. Expedited handling is requested. 

Please amend the application without prejudice or disclaimer as follows: 
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1 1/434,330 05/15/2006 

24374 7590 06/21/2010 
VOLPE AND KOENIG, P.C. 
DEPT. ICC 
UNIIBD PLAZA, SUITE 1600 
30 SOUTH 17TH STREET 
PHILADELPHIA, PA 19 103 

FIRST NAMED INVENTOR 

Guodong Zhang 

UNITED STA TES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

I-2-0674.2US 5166 

EXAMINER 

ROBERTS, BRIAN S 

ART UNIT PAPER NUMBER 

2466 

MAIL DATE DELIVERY MODE 

06/21/2010 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 
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Advisory Action 
Before the Filing of an Appeal Brief 

Application No. 

1 1/434,330 

Examiner 

BRIAN ROBERTS 

Appl icant(s) 

ZHANG ET AL. 

Art Un it 

2466 

--The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­

THE REPLY F ILED 07 June 201 0  FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
1 .  � The reply was filed after a final rejection, but prior to or on the same day as fi l ing a Notice of Appeal. To avoid abandonment of this 

appl ication ,  appl icant must t imely fi le one of the following repl ies: ( 1 ) an amendment, affidavit, or  other evidence, which places the 
appl ication in condition for al lowance; (2) a Notice of Appeal (with appeal fee) in compl iance with 37 CFR 41 .31 ; or (3) a Request 
for Continued Examination (RCE) in compl iance with 37 CFR 1 . 1 14 .  The reply must be filed with in one of the following time 
periods: 

a) D The period for reply expires ___ months from the mailing date of the final rejection. 
b) [gl The period for reply expires on: ( 1 )  the mail ing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In 

no event, however, wi l l  the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection .  
Examiner Note: If box 1 is checked , check either box (a) or (b) .  ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITH IN  TWO 
MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f). 

Extensions of time may be obtained under 37 CFR 1 . 1 36(a). The date on which the petition under 37 CFR 1 . 1 36(a) and the appropriate extension fee 
have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee 
under 37 CFR 1 . 1 7(a) is calculated from: ( 1 )  the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as 
set forth in (b) above, if checked . Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed, 
may reduce any earned patent term adjustment. See 37 CFR 1 .704(b). 
NOTICE OF APPEAL 
2. D The Notice of Appeal was filed on __ . A brief in compl iance with 37 CFR 41 .37 must be filed with in two months of the date of 

fi l ing the Notice of Appeal (37 CFR 41 .37(a)), or any extension thereof (37 CFR 41 .37(e)), to avoid d ismissal of the appeal. Since a 
Notice of Appeal has been filed, any reply must be filed with in the time period set forth in 37 CFR 41 .37(a). 

AMENDMENTS 

3. 1:8:1 The proposed amendment(s) filed after a final rejection ,  but prior to the date of fi l ing a brief, wil l  not be entered because 
(a) 1:8:1 They raise new issues that would requ ire further consideration and/or search (see NOTE below); 
(b) D They raise the issue of new matter (see NOTE below); 
( c) D They are not deemed to place the appl ication in better form for appeal by material ly reducing or s impl ifying the issues for 

appeal; and/or 
(d) D They present additional claims without cancel ing a corresponding number of final ly rejected claims. 

NOTE: See Continuation Sheet. (See 37 CFR 1 . 1 1 6  and 41 .33(a)). 
4.  D The amendments are not in compl iance with 37 CFR 1 . 12 1 . See attached Notice of Non-Compliant Amendment (PTOL-324). 
5. D Appl icant's reply has overcome the following rejection(s): __ . 
6. D Newly proposed or amended claim(s) __ would be al lowable if submitted in a separate, timely filed amendment cancel ing the 

non-allowable cla im(s). 
7.  [gl For purposes of appeal ,  the proposed amendment(s): a) � wil l  not be entered, or b) D will be entered and an explanation of 

how the new or amended claims would be rejected is provided below or appended.  
The status of the claim(s) is  (or wi l l  be)  as fol lows: 
Claim(s) al lowed : __ . 
Claim(s) objected to: __ . 
Claim(s) rejected : 9 and 10. 
Claim(s) withdrawn from consideration: __ . 

AFFI DAVIT OR OTHER EVIDENCE 
8. D The affidavit or other evidence filed after a final action ,  but before or on the date of fi l ing a Notice of Appeal wil l  not be entered 

because appl icant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and 
was not earlier presented. See 37 CFR 1 . 1 1 6(e). 

9.  D The affidavit or  other evidence filed after the date of fi l ing a Notice of Appeal, but prior to the date of fi l ing a brief, wil l  not be 
entered because the affidavit or  other evidence failed to overcome §1! rejections under appeal and/or appellant fai ls to provide a 
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41 .33(d)(1 ). 

1 0. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 
1 1 .  D The request for reconsideration has been considered but does NOT place the appl ication in condition for al lowance because: 

1 2. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __ 
1 3. D Other: __ . 

/Chirag G Shah/ 
Supervisory Patent Examiner, Art Unit 2477 

U.S.  Patent and Trademark Office 
PTOL-303 (Rev. 08-06) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 201 0061 4  
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Continuation Sheet (PTO-303) Application No. 1 1 /434,330 

Continuation of 3. NOTE: The deletion of the l im itation "and non-primary Node-Bs" and the addition of the l imitation "in response to 
transmitting the specified schedul ing i nformation" in independent claim 9 raises new issues that would requ i re further consideration and 
search. 

2 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-09) 

Approved for use through 07/3112012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1 995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the PATENT APPLICATION of: 

Zhang et al. 

Application No.: 1 1/434,330 

Confirmation No.: 5166 

Filed: May 15, 2006 

For: SUPPORTING ENHANCED UPLINK 
TRANSMISSION DURING SOFT 
HANDOVER 

Group: 2466 

Examiner: Brian S. Roberts 

Our File: 

Date: 

I-2-067 4.2US 

July 8, 2010 

REPLY PURSUANT TO 37 C.F.R. §1 .114 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313- 1450 

Sir: 

This Reply is being timely filed in response to the Final Office Action dated 

April 8, 2010, and further to the Advisory Action dated June 21 ,  2010. A Request 

for Continued Examination (RCE) is filed concurrently herewith. 

Please amend the application without prejudice or disclaimer as follows: 

1324311 - 1  
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in 

the application: 

1-8 .  (Canceled) 

9. (Currently Amended) A method for universal mobile telecommunication 

system (UMTS) frequency division duplex (FDD) enhanced uplink communication 

during soft handover implemented in a Node-B operating as a primary Node-B, 

compnsmg: 

transmitting to a wireless transmit/receive unit (WTRU) and non primary 

Node Bs specified scheduling information, wherein the specified scheduling 

information is not transmitted to the WTRU by any non-primary Node-B; 

receiving enhanced uplink data packets from the WTRU in response to 

transmitting the specified scheduling information; 

performing a cyclic redundancy check (CRC) on the enhanced uplink data 

packets; 

transmitting an acknowledgement (ACK) or a negative acknowledgment 

(NACK) to the WTRU in response to the received enhanced uplink data packet§. 

wherein the transmission of either the ACK or NACK is based on the results of the 

CRC; and 

delivering further transmitting successfully received enhanced uplink data 

packets to a radio network controller (RNC). 

10. (Currently Amended) The method of claim 9, further comprising: 

- 2 -
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

soft combining the an initial transmission ef-a.H, enhanced uplink data 

packet,_stored in a buffer, with a retransmission of the enhanced uplink data 

packet. 

1 1 -13 .  (Canceled) . 

- 3 -
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

REMARKS/ARGUMENTS 

After the foregoing Amendments, claims 9 and 10 are currently pending in 

this application. Claims 1 1 -13  were previously canceled without prejudice. Claims 9 

and 10 are amended. 

Examiner Interview 

Applicants thank the Examiner for granting a telephonic interview with the 

Applicants' representative on April 29, 2010. During the telephonic interview the 

language of claim 9 was discussed in relation to paragraphs [0032] - [0034] of the 

specification. In addition, Figures 2 and 3 were discussed, so as to point out that 

Figure 3 includes the features of Figure 2, including the UL Scheduler. 

Claim Reiections - 35 USC §112 

Claims 9-10 are rejected under 35 U.S.C.  § 1 12, first paragraph as failing to 

comply with the written description requirement. The Examiner states that part of 

the claim language of claim 9 is found in Figure 2 and part is found in Figure 3, and 

that Figure 3 is a separate embodiment of Figure 2. While Figure 3 is another 

embodiment in the specification, Figure 3 incorporates all of the features of Figure 2 

and adds an ACK/NACK element. As stated in paragraph [0033] "Figure 3 shows a 

- 4 -
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

wireless multi-cell communication system 300, similar to the system 200 shown in 

Figure 2." 

Figure 3 shows elements of Figure 2 and even retains the same numbering of 

elements as shown in Figure 2. While Figure 3 does not explicitly show all the 

elements of Figure 2, it is inherent that the features of Figure 2 are incorporated in 

Figure 3. Since the features of Figure 2 are inherent in Figure 3, the Uplink 

Scheduler of Figure 2 is incorporated into Figure 3, and the elements of claim 9 are 

fully supported. 

Claim 10 is dependent upon claim 9, and therefore is patentable for the same 

reasons provided above. 

Based on the arguments presented above, withdrawal of the 35 USC § 112 

rejection of claims 9 and 10 is  respectfully requested. 

- 5 -
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

Conclusion 

If the Examiner believes that any additional minor formal matters need to be 

addressed in order to place this application in condition for allowance, or that a 

telephonic interview will help to materially advance the prosecution of this 

application, the Examiner is invited to contact the undersigned by telephone at the 

Examiner's convenience. 

In view of the foregoing remarks, Applicants respectfully submit that the 

present application is in condition for allowance and a notice to that effect is 

respectfully requested. 

Volpe and Koenig, P.C.  
United Plaza 
30 South 17th Street 
Philadelphia, PA 19103-4009 
Telephone: (215) 568-6400 
Facsimile: (215) 568-6499 

MDD/kmc 

1324311 - 1  

- 6 -

Respectfully submitted, 

Zhang et al. 

By/Melissa D.  Doogan/ 
Melissa D.  Doogan 
Registration No. 63,025 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the PATENT APPLICATION of: 

Zhang et al. 

Application No.: 1 1/434,330 

Confirmation No.: 5166 

Filed: May 15, 2006 

For: SUPPORTING ENHANCED UPLINK 
TRANSMISSION DURING SOFT 
HANDOVER 

Group: 2466 

Examiner: Brian S. Roberts 

Our File: 

Date: 

I-2-067 4.2US 

July 22, 2010 

SUPPLEMENTAL REPLY TO EXAMINER 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313- 1450 

Sir: 

This Reply is being filed in response to a telephone conference with Examiner 

Roberts on Tuesday, July 20, 2010. 

Please amend the application without prejudice or disclaimer as follows: 

1338361-1  
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in 

the application: 

1-8 .  (Canceled) 

9. (Currently Amended) A method for enhanced uplink communication 

during soft handover implemented in a Node-B operating as a primary Node-B, 

compnsmg: 

transmitting to a wireless transmit/receive unit (WTRU) specified scheduling 

information, wherein the specified scheduling information is not transmitted to the 

WTRU by any non-primary N ode-B; 

receiving an enhanced uplink data packet[ [s]] from the WTRU in response to 

transmitting the specified scheduling information; 

performing a cyclic redundancy check (CRC) on the enhanced uplink data 

packet[[s] ] ;  

transmitting an  acknowledgement (ACK) or a negative acknowledgment 

(NACK) to the WTRU in response to the received enhanced uplink data packet[ [s]] 

wherein the transmission of either the ACK or NACK is based on the results of the 

CRC; and 

further transmitting _g successfully received enhanced uplink data packet[[s] ] 

to a radio network controller (RNC) . 

10. (Currently Amended) The method of claim [ [9]] 14, further comprising: 

- 2 -
1338361-1  
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

soft combining the unsuccessfully received enhanced uplink data packet, 

stored in [[a] ] the buffer, with a retransmission of the enhanced uplink data packet 

for transmission to the RNC. 

1 1 -13 .  (Canceled) . 

14 .  (New) The method of claim 9 further comprising: 

storing an unsuccessfully received enhanced uplink data packet in a buffer. 

- 3 -
1338361-1  
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Applicant: Zhang et al. 
Application No.: 1 1/434,330 

REMARKS/ARGUMENTS 

After the foregoing Supplemental Amendments, claims 9, 10 and 14 are 

currently pending in this application. Claims 9 and 10 have been amended. Claim 

14 has been added. Claims 1 -8 and 1 1 - 13 were previously canceled without 

prejudice. No new matter has been added. 

The Supplemental Amendment is in response to a telephone conversation 

between the Applicant's undersigned representative and the Examiner. 

If the Examiner believes that any additional minor formal matters need to be 

addressed in order to place this application in condition for allowance, or that a 

telephone interview will help to materially advance the prosecution of this 

application, the Examiner is invited to contact the undersigned by telephone at the 

Examiner's convenience. 

In view of the foregoing amendments, Applicants respectfully submit that the 

present application is in condition for allowance and a notice to that effect is 

respectfully requested. 

- 4 -
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Volpe and Koenig, P.C.  
United Plaza 
30 South 17th Street 
Philadelphia, PA 19103-4009 
Telephone: (215) 568-6400 
Facsimile: (215) 568-6499 

MDD/kmc 

1338361-1  

- 5 -

Applicant: Zhang et al. 
Application No.: 1 1/434,330 

Respectfully submitted, 

Zhang et al. 

By/Melissa D.  Doogan/ 
Melissa D.  Doogan 
Registration No. 63,025 
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U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 wil l  be issued in addition to the Fil ing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international fi l ing date (see PCT Article 1 1  and MPEP 1 81 O), a Notification of the International Application Number 
and of the International Fi l ing Date (Form PCT/RO/1 OS) wil l  be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international fi l ing date of 
the application. 
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Office Action Summary 

Application No. 

1 1 /434,330 
Examiner 

BRIAN ROBERTS 

Applicant(s) 

ZHANG ET AL. 
Art Un it 

2466 
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply 
A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;l_ MONTH(S) OR THIRTY (30) DAYS, 
WH ICHEVER IS LONGER, FROM THE MAILING DATE OF TH IS COMMUN ICATION. 
- Extensions of time may be  available under the provisions of 37  CFR 1 . 1 36(a). In no  event, however, may a reply be  timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )IZI Responsive to communication(s) filed on 22 July 2010. 
2a)0 This action is FINAL. 2b)[8J This action is non-final. 

3)0 Since this appl ication is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle , 1 935 C .D .  1 1 ,  453 O.G. 2 1 3 . 

Disposition of Claims 

4)[8J Claim(s) 9. 10 and 14 is/are pend ing in  the appl ication. 
4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are al lowed . 
6)[8J Claim(s) 9. 10 and 14  is/are rejected . 
7)0 Claim(s) __ is/are objected to. 
8)0 Claim(s) __ are subject to restriction and/or e lection requ irement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 
1 0)0 The drawing(s) fi led on __ is/are : a)O accepted or b)O objected to by the Examiner. 

Appl icant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is requ i red if the drawing(s) is objected to. See 37 CFR 1 . 1 21 (d). 

1 1  )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0- 1 52.  

Priority under 35 U.S.C. § 1 1 9  

1 2)0 Acknowledgment is made of a claim for foreign priority under 35 U .S .C .  § 1 1 9(a)-(d ) or (f). 
a)O Al l b)O Some * c)O None of: 

1 .0 Certified copies of the priority documents have been received . 
2 .0 Certified copies of the priority documents have been received in Appl ication No. __ . 
3 .0 Copies of the certified copies of the priority documents have been received in this National Stage 

appl ication from the International Bureau (PCT Rule 1 7  .2(a)). 
* See the attached deta i led Office action for a list of the certified copies not received . 

Attachment(s) 

1 )  0 Notice of References Cited (PTO-892) 
2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

4) 0 Interview Summary (PTO-4 1 3) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20 1 00723 
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DETAILED ACTION 

• Cla ims 9-1 0, and 1 4  remain pend ing . 

Continued Examination Under 37 CFR 1. 1 14 

Page 2 

A request for continued examination under 37 CFR 1 . 1 1 4, includ ing the fee set 

forth in 37 CFR 1 . 1 7(e), was fi led in th is appl ication after final rejection .  S ince this 

appl ication is el ig ib le for continued examinat ion under 37 CFR 1 . 1 1 4 , and the fee set 

forth in 37 CFR 1 . 1 7(e) has been timely paid, the final ity of the previous Office action 

has been withdrawn pursuant to 37 CFR 1 . 1 1 4 .  Appl icant's submission fi led on 

07/08/201 0 has been entered . 

Claim Rejections - 35 USC § 103 

The fol lowing is a quotation of 35 U .S .C.  1 03(a) which forms the basis for a l l  

obviousness rejections set forth in  th is Office action :  

(a) A patent may  not be obtained though the invention i s  not identical ly d isclosed or described as  set 
forth in section 1 02 of this title, if the d ifferences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ord inary ski l l  in the art to wh ich said subject matter pertains.  
Patentabi l ity shal l  not be negatived by the manner in  which the invention was made. 

Claims 9-1 0  and 1 4  are rejected under 35 U .S .C.  1 03(a) as being unpatentable 

over Lee et al .  (US 7346035) in view of Cheng et al .  (US 2002/01 91 544 ) .  

I n  reference to claim 9 

Lee et a l .  teaches a method comprising : 

• transm itt ing to a wireless transmit/receive un it (e.g. Figure 2, UE 1 12; col. 2 

lines 25-26) specified schedu l ing information (Figure 2, step 204; col. 2 lines 
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33-55), wherein the specified schedu l ing information is not transmitted to the 

WTRU by any non-primary Node-B ( e.g. not Node B 1 10) 

• receiving an enhanced upl ink data packet from the WTRU in response to 

transm itting the specified schedu l ing information (Figure 2, step 207; col. 2 

lines 64-66) 

• performing an error check on the enhanced upl ink data packet (Figure 2, step 

208; col. 2 lines 66-67) 

• transm itt ing an acknowledgement (ACK) or a negative acknowledgment 

(NACK) to the WTRU in response to the received enhanced upl ink data 

packet wherein the transmission of either the ACK or NACK is based on the 

resu lts of the error check (Figure 2, step 209; col. 3 lines 1-4); and 

• further transm itt ing a successfu l ly received enhanced upl ink data packet 

to a rad io network control ler (Figure 12, step 1295; col. 2 lines 47-49). 

Whi le Lee et a l .  suggest using a cycl ic redundancy check (co/. 6 lines 62-65) 

does not expl icitly teach that the error check on the enhanced upl ink data packet is a 

cycl ic redundancy check (CRC). 

In  F igure 2 ,  Cheng et a l .  teaches perform ing a cycl ic redundancy check (s6; par. 

0044) to determ ine if a received packet is val id and transm itt ing either a ACK or NACK 

based on the resu lts of the CRC (s9; par. 0044) 

It would have been obvious to a person of ord inary ski l l  in the art at the t ime of 

the invention to modify the error check of Lee et a l .  to be a cycl ic redundancy check 

wherein the transmission of either the ACK or NACK is based on the resu lts of the CRC 
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as suggested by Cheng et a l .  because it a l lows for a primary node-B to determ ine 

whether a received packet is val id so that the node-B may transmit either an ACK or 

NACK to a UE in order to reduce an error rate of a commun ication between the UE and 

the node-B . 

- In  reference to claim 1 0  

The combination of Lee et a l .  and Cheng et a l .  teaches a method that covers 

substantial ly a l l  l im itations of the parent cla im .  Lee et al . further teaches soft combin ing 

the unsuccessfu l ly received enhanced upl ink data packet, stored in the buffer, with a 

retransm ission of the enhanced up l ink data packet for transmission to the RNC (co/. 12 

lines 46-52; col. 13 lines 54-58). 

- In  reference to claim 1 4  

The combination of Lee et a l .  and Cheng et a l .  teaches a method that covers 

substantial ly a l l  l im itations of the parent cla im .  Lee et al . further teaches storing an 

unsuccessfu l ly received enhanced up l ink data packet in  a buffer (i. e. storing previous 

unsuccessfully received packet in memory for soft-combining with current packet; col. 

12 lines 40-42; col. 13 lines 54-58). 

Response to Arguments 

Appl icant's arguments with respect to the claims have been considered but are 

moot in view of the new ground(s) of rejection . 
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Any inqu iry concern ing this commun ication or earl ier commun ications from the 

examiner should be d i rected to BRIAN ROBERTS whose telephone number is 

(571 )272-3095 . The examiner can normal ly be reached on M-F 1 0 :00-7 :30. 

If attempts to reach the exam iner by telephone are unsuccessfu l ,  the examiner's 

supervisor, DAN IEL RYMAN can be reached on (571 ) 272-31 52 .  The fax phone 

number for the organ ization where th is appl ication or proceed ing is assigned is 571 -

273-8300. 

Information regard ing the status of an appl ication may be obta ined from the 

Patent Appl ication Information Retrieval (PAIR) system .  Status information for 

publ ished appl ications may be obta ined from either Private PAIR  or Publ ic PAIR. 

Status information for unpubl ished appl ications is avai lable through Private PAIR  only. 

For more information about the PAIR  system , see http ://pair-d irect .uspto .gov. Should 

you have questions on access to the Private PAIR  system , contact the Electronic 

Business Center (EBC) at 866-21 7-91 97 (tol l -free). If you would l i ke assistance from a 

USPTO Customer Service Representative or access to the automated information 

system,  cal l  800-786-91 99 ( IN  USA OR CANADA) or 571 -272-1 000 . 

/Brian Roberts/ 
Examiner, Art Un it 2466 
08/0 1 /201 0 
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