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[0001] 

SUPPORTING ENHANCED UPLINK 

TRANSMISSION DURING SOFT HANDOVER 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application is a continuation of U.S. Patent Application No. 

1 1/434,330 filed on May 15, 2006, which is a continuation of U.S. Patent Application 

No. 10/962, 720 filed October 12, 2004, now U.S. Patent 7,046,648 issued on May 16, 

2006, 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-Es 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 

N ode-B. A N ode-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-Es. 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-E 1 10, an RNC 

1 15, and at least two cells 120A, 120E. Each of the cells 120A, 120E, is served by the 

Node-E 1 10. Node-E 1 10 is controlled by the RNC 1 15. When a change in the cell 

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

handover process is initiated. 

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

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

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

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

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

handover is called a target Node-E. 

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

a plurality of Node-Es 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-E. 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-Es. The soft buffer of an H-ARQ process in Node-Es 

may be corrupted during soft handover. 

[0008] One method to support H-ARQ across multiple Node-Es, 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-Es. 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-E hard handover, there is a 

possibility that a source Node-E, which is a Node-E 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 WTRU s competing for UL 

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

-2-
1778412-1 

IPR2023-01270 Page 21



I-2-067 4US04 

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-Es supporting the soft 

handover. The radio network controller receiving successfully received enhanced 

uplink data packets from the plurality of Node-Es. 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-Es 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 1s a flowchart of a process including method steps for 
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coordinating Node-Es 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 1s 

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-Es 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-Es 210B. All of the Node-Es 210 are controlled by the 

RNC 215 .  

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

with the Node-Es 210 included in an active set. Each transmission from the WTRU 
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205 is processed independently at each of the Node-Es 210. One of the Node-Es 210 in 

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

designated as non-primary Node-Es 210E. 

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

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

includes a MAC entity 250E. Each of the MAC entities 250A, 250E, 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-E 210A during soft handover. 

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

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

scheduling information to the non-primary Node-Es 210E in every transmission time 

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

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

resources scheduled by the primary N ode-E 250A in a plurality of cells 260E controlled 

by the non-primary Node-Es 210E cannot be assigned by the non-primary Node-Es 

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

subset should be assigned and reserved by a particular N ode-E for the WTRU 205 

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

Node-E 210A. 

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

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

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

Thus, the primary Node-E 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 260E, 260C. To achieve this, the RNC 215  needs to relay necessary 

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

controlled by the non-primary Node-Es 210E to the primary Node-E 210A, which then 

uses the information to schedule the UL transmissions . 
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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 N ode-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 Node-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-Es 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-Es 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-Es 

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-Es 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 
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from Node-Es 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-Es. Signaling delay from the primary Node-E 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-E 210A includes a MAC entity 250A including an 

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

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

redundancy, or only ARQ without implementing incremental redundancy. 

[0034] Still referring to Figure 3, the primary Node-E 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-E 210A correctly decodes the data 

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

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

the primary N ode-E 210A fails to correctly decode the data packet, the primary N ode-E 

210A transmits a NACK to the WTRU 205. 

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

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

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

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

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

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

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

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

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

Node-E 210A, the non-primary Node-Es 210E 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-E 210A may be aware of which WTRU is 
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scheduled, the same method may be implemented by the primary Node-E 210A. 

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

transmissions, while the non-primary Node-Es 210E may process each transmission 

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

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

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

non-primary Node-Es 210E do not store the NACKed data packets. This eliminates 

the problem of soft buffer corruption between the Node-Es 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-E 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-E 210 has no other way to learn that a new 

transmission has started. Alternatively, the non-primary Node-Es 210E 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-Es 210E perform simple ARQ 

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

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

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

at the Node-Es 210. Each of the Node-Es 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-Es 210E. 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-Es 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-Es 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-Es 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-Es 210B. A non-primary 

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

non-primary Node-Es 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-Es 210B. The primary Node-
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E 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-E 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-E 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 Node-E 210. The RNC 215 generates a 

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

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

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

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

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

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

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

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

420, the primary Node-E 210A controls UL transmissions during soft handover by 
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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 N ode-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 215  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 N ode-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 
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transmission is 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 N ode-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 . 

* * * 
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CLAIMS 

What is claimed is: 

1. A wireless transmit/receive unit (WTRU) comprising: 

a circuit configured to transmit enhanced uplink data to a plurality of cells of 

an active set using soft handover; 

wherein at least a first of the plurality of cells is a primary cell and at least a 

second cell of the plurality of cells is not the primary cell; 

wherein the circuit is further configured to receive first scheduling 

information from the primary cell and not receive the first scheduling information 

from the second cell; wherein the second cell does not transmit the first scheduling 

information; 

wherein the circuit is further configured to receive hybrid automatic repeat 

request (HARQ) acknowledgments (ACKs) and HARQ negative acknowledgments 

(NACKs) from the primary cell and not receive the HARQ NACKs from the second 

cell; 

wherein the second cell does not transmit the HARQ NACKs. 

2 .  The WTRU of claim 1 wherein a radio network controller (RNC) 

designates the first of the plurality of cells as being the primary cell. 

3. The WTRU of claim 1 wherein the enhanced uplink data transmissions 

include a WTRU identification. 

4. The WTRU of claim 1 wherein the circuit is further configured to 

transmit the enhanced uplink data using synchronous HARQ transmission. 

5. The WTRU of claim 1 wherein the circuit is further configured to have 

enhanced uplink data transmission scheduled such as to limit interference to the 

second cell. 
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6. A method comprising: 

transmitting, by a wireless transmit/receive unit (WTRU), enhanced uplink 

data to a plurality of cells of an active set using soft handover; 

wherein at least a first of the plurality of cells is a primary cell and at least a 

second cell of the plurality of cells is not the primary cell; 

receiving, by the WTRU, first scheduling information from the primary cell 

and not receiving the first scheduling information from the second cell; 

wherein the second cell does not transmit the first scheduling information; 

receiving, by the WTRU, hybrid automatic repeat requests (HARQ) 

acknowledgments (ACKs) and negative acknowledgements (NACKs) from the 

primary cell and not receiving the HARQ NACKs from the second cell; 

wherein the second cell does not transmit the HARQ NACKs. 

7. The method of claim 6 wherein a radio network controller (RNC) 

designates the first of the plurality of cells as being the primary cell. 

8. The method of claim 6 wherein the enhanced uplink data 

transmissions include a WTRU identification. 

9. The method of claim 6 wherein the enhanced uplink data is 

transmitted using synchronous HARQ. 

10. The method of claim 1 wherein the enhanced uplink data 

transmissions are scheduled such as to limit interference to the second cell. 

1 1 .  A Node B comprising: 

a circuit configured to receive enhanced uplink data from a first wireless 

transmit/receive unit (WTRU) in a first cell; 

wherein the first WTRU is in soft handover and is transmitting the enhanced 
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uplink data to a plurality of cells of an active set; 

wherein the first cell is primary cell and at least a second cell of the plurality 

of cells is not the primary cell; 

wherein the circuit is further configured to transmit first scheduling 

information to the first WTRU using the first cell; 

wherein the circuit is further configured to transmit hybrid automatic repeat 

requests (HARQ) acknowledgments (ACKs) and negative acknowledgments 

(NACKs) to the first WTRU using the first cell; 

wherein the circuit is further configured to receive the enhanced uplink data 

from a second WTRU in the first cell; wherein the second WTRU is in soft handover 

and is transmitting the enhanced uplink data to the plurality of cells of the active 

set; 

wherein the first cell is not the primary cell and at least a third cell of the 

plurality of cells is the primary cell; 

wherein the circuit is further configured to not transmit first scheduling 

information to the second WTRU using the first cell; 

wherein the second WTRU receives first scheduling information from the 

third cell; and 

wherein the circuit is further configured to not transmit the HARQ NACKs to 

the second WTRU using the first cell; wherein the first WTRU receives the HARQ 

ACKS and NACKs from the third cell. 

12 .  The Node B of claim 1 1  wherein the circuit is further configured to 

receive information from a radio network controller designating the first cell as 

being the primary cell. 

13 .  The Node B of claim 12 wherein the enhanced uplink data 

transmissions include a WTRU identification. 

- 15-
1778412-1 

IPR2023-01270 Page 34



I-2-067 4US04 

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-Es supporting the soft 

handover. The radio network controller receiving successfully received enhanced 

uplink data packets from the plurality of Node-Es. 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-Es does not transmit. At least the primary Node-B 

transmits acknowledgements and negative acknowledgements to the user equipment. 
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The country code and number of your priority appl ication, to be used for fi l ing abroad under the Paris Convention, 

is US 1 3/308,950 

Projected Publ ication Date: 03/29/20 1 2  
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Non-Publication Request: No 

Early Publ ication Request: No 
Title 

SUPPORTING ENHANCED UPLINK TRANSMISSION DURING SOFT HANDOVER 

Prel iminary Class 

370 

PROTECTING YOUR INVENTION OUTSIDE THE U NITED STATES 

Since the rights granted by a U .S .  patent extend only throughout the territory of the Un ited States and have no 
effect in a foreign country, an inventor who wishes patent protection in  another country must apply for a patent 
in a specific country or in regional patent offices. Appl icants may wish to consider the f i l ing of an international 
application under the Patent Cooperation Treaty (PCT) . An international (PCT) application generally has the same 
effect as a regu lar national patent application in  each PCT-member country. The PCT process simplifies the f i l ing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not el iminate the need of applicants to fi le additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particu lar country must make an 
application for patent in that country in accordance with its particu lar laws. Since the laws of many countries differ 
in various respects from the patent law of the Un ited States, applicants are advised to seek gu idance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in  the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The f i l ing of a U .S .  patent application 
serves as a request for a foreign fi l ing l icense. The application's f i l ing receipt contains further information and 
gu idance as to the status of applicant's license for foreign fi l ing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadl ines for fi l ing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9 1 99 ,  or it 
can be viewed on the USPTO website at http://www.uspto .gov/web/offices/pac/doc/general/index. html .  

For information on preventing theft of your intellectual property (patents, trademarks and copyrights) ,  you may wish 
to consult the U .S .  Government website, http ://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators gu idance on how to protect intel lectual property in specific 
countries such as China, Korea and Mexico . For questions regarding patent enforcement issues, applicants may 
call the U .S .  Government hotl ine at 1 -866-999-HAL T ( 1 -866-999-41 58) .  
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, Un ited States Code, Section 1 84 

Title 37, Code of Federal Regulations, 5.1 1 & 5.1 5 

The applicant has been granted a l icense under 35 U .S .C .  1 84, if the phrase " IF  REQU IRED,  FOREIGN FIL ING 
LICENSE GRANTED" fol lowed by a date appears on this form. Such l icenses are issued in a l l  applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5 . 1 5 . The scope and l im itations of this l icense are set forth in 37 CFR 5 . 1 5(a) unless an earlier 
l icense has been issued under 37 CFR 5 . 1 5(b) . The license is subject to revocation upon written notification .  The 
date ind icated is the effective date of the license, un less an earlier license of similar scope has been granted under 
37 CFR 5 . 1 3  or 5 . 1 4. 

This l icense is to be retained by the licensee and may be used at any time on or after the effective date thereof un less 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1 .53(d) .  This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibil ity of a l icensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 1 2 1 - 1 28)) ; the Bureau of Industry and 
Security, Department of Commerce ( 1 5  CFR parts 730-774) ; the Office of Foreign AssetsControl ,  Department of 
Treasury (3 1 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U .S .C .  1 84 has been granted at this time, if the phrase " IF  REQUIRED,  FOREIGN F ILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may sti l l  petition for a license under 37 CFR 5 . 1 2 , 
if a l icense is desired before the expiration of 6 months from the fi l ing date of the appl ication .  If 6 months has lapsed 
from the fi l ing date of this application and the licensee has not received any indication of a secrecy order under 35 
U .S .C .  1 8 1 , the l icensee may foreign file the application pursuant to 37 CFR 5 . 1 5(b) . 

Select USA 

The United States represents the largest, most dynamic marketplace in  the world and is an unparal leled location 
for business investment, innovation and commercialization of new technologies. The USA offers tremendous 
resou rces and advantages for those who invest and manufacture goods here .  Through SelectUSA, our nation 

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best 
country in the world to develop technology, manufacture products, and grow you r  business, visit SelectUSA.gov. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 1 3/308,950 

APPLICATION AS F ILED - PART I OTHER THAN 

(Column 1 )  (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 380 (37 CFR 1 . 1 6(a), (b) ,  or (c)) 

SEARCH FEE N/A N/A N/A N/A 620 (37 CFR 1 . 1 6(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 250 (37 CFR 1 . 1 6(0), (p), or (q)) 

TOTAL CLAIMS 1 3  (37 CFR 1 . 1 6(i)) 
minus 20 = OR X 60 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 250 = 0.00 (37 CFR 1 . 1 6(h)) 

If the specification and drawings exceed 1 00 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($1 55 for small entity) for each additional 0.00 
(37 CFR 1 . 1 6(s)) 50 sheets or fraction thereof. See 35 U .S.C. 

41 (a)(1 )(G) and 37 CFR 1 . 1 6(s). 

M U LTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1 . 1 6(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1 250 
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REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 
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.. = 
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� Application Size Fee (37 CFR 1 . 1 6(s)) <( 
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ADD'L FEE ADD'L FEE 
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� Application Size Fee (37 CFR 1 . 1 6(s)) <( 
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1 )  Family number: 41 4591 1 3  (KR20020095231A) © PatBase 

Title: RADIO COMMUNICATION SYSTEM 
Priority: 
Family: 

GB2001 0004830 2001 0227 WO2002 I8003 1 7  200201 31 KR2002701 431 7 20021 025 
Publication number Publication date Application number Application date 
KR1 00882 1 45 81  20090206 KR200270 1 43 1 7  20021 025 
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class (IPC s-s) : H04L 1 /1 8 (Advanced/Non-invention);
H04L 1 /1 6 (Core/Invention) 

International H04L 1 /1 8 
class 11Pc 1 -7):
Classification 

Explorer 
Abstract: 
Source: KR20020095231A A radio 

304 306 

UL communication system comprises a primary 
station which is arranged to transmit a series of 
data packets to a secondary station which 
operates according to an ARO scheme for 
acknowledging correct reception of each packet. 
The primary station transmits error correction DL, .................... 302 
information relating to any packets that are not 0� [fil [&}-302 received correctly, thereby enabling the 
secondary station to extract correctly the data. Ola � (&}- 302 
The data packets are transmitted via a plurality CH 1 2 3 4 1 2 3 4 
of logical channels, so that an error in 
transmission of one packet does not hold up transmission of packets in other channels. Transfer of 
data transmission from one primary station to another is done by transferring each channel when 
correct reception of a data packet on that channel has been acknowledged, thereby avoiding the 
extra signalling required in transferring logical channels in which a data packet has been received in 
error and the error correction transmissions have not been completed. 
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27}�oJl '�H '!9.J i:1] o] E1 ll]J � %% �%15}7] � �  .,=-B% 7✓!--c 17}�% 31:.W-15}-c -¥,{"! 15-{l A] -6.",!l ( rad i o

commun i cat i on system)oJl �o-J A1 ,

-'-c:l-7] 27}�.g. : 

-'-J11 �Aa %  %11 17}�.Q.£ AJ .::i >g rs i5}7l � �  .,=-ia% E:.Wi5tui . 

-'-J7] P}�.g. : 

"c)-7] 27}�oJl 9.J sn %1:l}.s lll .,=-{1£1?-] *� i:1] 0] E1 ll]j � oJl r.11 �  "c)-7] 27H9.J c:j .'rl.'i'J %  .!i!.�"5}7] � sn ,  "c)-7] 2

7}�oJl 9.J sn %1:l}.slll .,=-{1£1?-] *� i:1] o] E1 ll]j � oJl �� oJ] c1 ;a:J ;a:J Aa .!i!.½ �%"5}7] � �  .,=-B:i!J- ;

�.,=-9.] i="c1 J<H >g% 15-sn "c)-7] � icl. 9.J  i:1] 0] E1 llll � %% �%"5}-c .,=-1tr.Q.£A1 , � o-j .5:. i5}1-f9.] J<H >gAJoJ] A-1 i:1] 0] E1
llll �%9.J ;i.] 4i'� �¾% 7}�"5}7Jl "5}.:i!. ,  ::£ q� J<H >g"c)-oJ] A-1 oJ] c1 ;a:pJ ;a:J .!i!.7} �%£1 5:.� "5}-c , "c)-1] � icl. 9.J  

i:1] 0] E1 ll]j �  �% .,=-B:i!J- :

� o-j .5:. 27H 9.]  "1}7] i="c1 J<H >g .Q.] �¾% ::£ t:1-� 17}�.Q.£ 0] f:!"5}7] ( t r ansferr i ng) � �  �£.2.� .,=-B% 31:.W
"5}9 

-'-c:l-7] �£.2.� .,=-ia.g. , q� i=" c1 J<H >g%9.J -'-c:l-Ell 91--c �ll] \ct0] ,  sn "i!- i="c1 J<H >g-'-JoJ] A-1 7}AJ � -2-oJl �%¥! ll]j � 

9.] AJ .:g- �  .,=-{loJ] r.11 � ��%?-] ( acknowl edgement )½ .,=-{l� ?;!oJ] %'if"5}a:j , � o-j .5:. 21n 9.J  i="c1 J<H >g %9.] zj-zj­

% ::£ q� 17}�.Q.£ 1n � � .Q.£ oj �"5}7] � �  .,=-B% 31:.W"5}-c , -¥-{"! %{1 A] _6.E,jl ,

;;<j] l-8JoJl � o-J A-1 , "c)-7] oJl c1 Aa ;a:J 1 .!i!. "C "c)-7] %1:l} .s;,,J] .,=-{l £1 ;,.j �.g. i:➔] 01 E1 ll]j � 9.] ;;(n � ¾% 31:. W"5}-c -3! % 

�� .Q.£ "5}-c ,  -¥,{"j_ %{1 A] -6_ E,jl , 

;;<j] lil"JoJl �o-JA-1 , "c)-7] oJ] c1 ;a:J ;a:J ;a:J .!i!.-c "c)-7] 27}�01 � ¾� cj tl_ir:!A] lclJ-6j ( i ncrementa l  redundancy scheme)% 

J<H -§-"5}-c ?;! % 7}�"5} 7J] "5}-c -3! % �� .Q.£ "5}-c ,  -¥,{"j_ %{), A] -6_ E,jl ,

"c)-7] 27}�oJl 9.J sn �%¥! {l§.£1f-E1 zj-zj-9.] ll]j � o] %1:l}.s;,,J] .,=-{1£1 -c?-] ½ �AJ "5}7] � �  .,=-B:i!J- ; 

"c)-7] 27}�oJl 9.J sn %1:l}.slll .,=-{1 £1 ?-] *� i:1] 0] E1 ll]j � oJl r.11 � "c)-7] 27}�9.] c:j .'rl.'i'J %  .!i!.�"5}7] � sn .  "c)-7] 2

7}�oJl 9.] sH %J:J}.s7ll .,=-{1 £1 ;,.J *� i:1] o] E1 llll � oJl �� oJl c1 ;a:J ;a:J 1 .!i!.½ �%"5}7] � �  .,=-B:i!J- :

�.,=-9.] i="c1 J<H >g% 15-sn AJ7] � icl. 9.J  i:➔] 0] E1 llll � %% f:!%15}-c .,=-B.Q.£A-1 . � o-j .5:.  "5}49.J J<H >g"c)-oJ] A-1 i:➔] 0] E1
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i:1] 0] E1 ll]j � �% .,=-B:i!J- ; 

� o-J S:.  21H 9.J  -'-J1l i="c1 J<H ig 9.J  �¾% ::E t:1-� 17}�.Q.£ 0] �"5}71 � �  �£.2.� .,=-B% 31:.W"5}.:i!. ,

-'-c:l-7] �£.2.� .,=-ia.g. , q� i="c1 J<H >g%9.J %Ell91--c �lll \ct0l .  sn "i!- i="c1 J<H >g-'-JoJ] Ai 7}AJ � -2-oJl �%¥! ll]j � 

9.J AJ .:g-� .,=-{loJl r.11 � ��%?-l ½  .,=-{l �  ?! oJl %'it"5ta:J � o-J .5:.  21n 9.J  i="c1 J<H >g%9.J ztzt% ::£ c:i-� 17}�.Q. 
£ 1n � � .Q.£ 0J �"6"t1l � �  .,=-1t1-% 31:.W"5}-c , 17}� . 
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-'1}7] 2:;(}�oJl 9-J i-H ¾l:l}_sJl] 4-{1 5) ;;,;j *� t:1] 0] E1 llll � oJl tjj � -'1}7] 2:;(}-:i:-9.j 9 5:!.'<l ¾  .!i!.s.i'>}7] !fl i-n ' AJ-7] 2

:;(}�oJl 9-J i-n ¾l:l}.sll] 4-{1£1;;,;j *� i::,] 0] E1 !ill �oJl -t!-� oJl c➔ Aa Aa Aa .!i!.� -'1}7] l:;(}�..9...s'!...ljl-E1 4-{1 <5}7] !fl �

4-'i'!-4 ; 

.Jt4-9.J �cl ,-n '@% �8-n AJ-7] � </:l_ 9.j t:7j o ]F1 !ill �½% '7"-{]_ i'>}-c- '1'-'i'!..9...s'!..A1 , � � .£  iS}L.j-9.j ,-n '@-'1)-oj] J..7 J:7j Oj "fj 

llll �%9.l ;;,;j 4f-� 4-{1% 7}'5'-i5}7ll t;}.:V. ,  Ee c.J--E ;<n '@-'1)-oj] J..7 oJ] c1 Aa Aa AJ .!i!_7} 9-{1 5j .£� <5}-c-,  -'1}7] � </:l. 9-l

t:1] o] E7 !ill � '7"-{l 4-'i±Jl} ;  

Ee c.J--E 1:;(t�.2...s'!..¥E1 9.J � � .£  21n 9.J -'ll-71 � cl  ,.H '@ 9.J  4-{1% 1HAJ iS"t11 !fl � �.1=..2.l:11 4-'i±¾ E:_�iS"t.:v. .

%7] � � .£  27H9.] "H '@% zj-zj-.g. , c.J--E �cl "H '@%9.J -'ll-1'11 91--c- -t!-7-ll \l:l0l .  zj-zj-9.j �cl "H '@-'1)-ojj J..7 7};;,;J- it] -2-

oJ] �%¥! llll � 9.J  J..J i'-� 4-{loJ] tjj � -'1}7] 2:;(}-:i:-oj] 9-j � �'il�;;,;] oj] %'fl-t;}oj --'J-7] l:;(}�..9...s'!...ljl-E7 Ee c.J--E l:;(}

� ..9...s'!.. oj � £1 -c- ,  2:;(}� . 

xJ]6'8"J-oJ1 ��J..7 ' -'1}7] 2:;(}-:i:-oj] tjj � +4f-¥! i::,] o] E1 llll � ½9.J �%% !fl i-n -lt4-9.J 0] %7}'5'� l:;(}�½ ¾ � � .£

<5}1-j-9-j l:;(}�% {:j elj i5}7] !fl � A}oj � {:j elj  4-'i±o] xJ] i'-51-c -51 %  �� ..9...s'!.. t;}-c- ,  2:;(}� . 

�</:l.9-J i::1j o] E1 !ill �% 2:;(}-:i:-ojj �%<5}.£� 7'-J..J ¥!  l:;(}�% E:_�<5}-c Ji!-{:] �{]_ J..] .6. '°i!l¾ %-3}<5}-c t1J-� oJl �� 

J..7 : 

AJ-7] 2:;(}�oj zJ-zJ-9.j llJl � oj ¾l:l}.sll] 4-{15J �-c7'] 9.j oj .ljl-� -lt!-AJ iS}oj -'1}7] -lt!-Aa ¾  l:;(}-:i:-oj] J..j .::Z.'@ <a iS}-c 'i'!-7-ll 

9)- ;  

%7] l:;(}�ol , -'1}7] 2:;(}�oJ] 9-J i-H ¾l:l}_sJl] 4-{1 5) ;;,;] *� i::,] 0] E1 llJl � oJ] tjj � AJ-7] 2:;(}-:i:-9.j t:] 2"<J% .!i!.s.<5}7]

!fl i-t --'J-7] 2:;(}�oJl 9-J i-n ¾l:l}_sJl] 4-{1 5) ;;,;j *� t:1] 0] E7 llll � oJl -t!-� oJ] c1 Aa Aa Aa .!i!.� fHf-<5}-c- 1i±7-l] 9J- ;

.Jt4-9.J �cl "H '@% �i-H %7] � </:l. 9-J  i::,] 0] E1 !ill �½% �%<5}-c 1i±7-l].s'!..J..7 , � � .£  <5}1-j-9-j "H '@-'1)-ojj J..7 t:1] 0] E1 

llll � %9.l ;;,;j 4f-� �%% 7}'5'-iS}Jll <5}.:i!. ,  Ee c.J--E ;<H '@-'ll-oJH oJ] c1 Aa Aa AJ .!i!_7} �%51.£� <5}-c ,  --'J-7] � </:l. 9-l

t:7j O] F1 !ill � �% 1i±7-ll 9J-; 

-'1}7] � � .£  27H 9.] ;<H '@% zj-zj-.g. , c.J--E �cl ;<H '@%9.] % 1'11 91--c -t!-7-ll \l:l0l ' i-n ta- �cl ;<H '@-'1)-oJj J..7 7}AJ- it] -2-oJ] 

�¾¥! llll �9.J "'ai'-� 4-{loJ] rll � �'il�;;,;j � 4-{l � -?iloJl %'fl-<5}oj Ee c.J--E l:;(}� ..9...s'!.. 1H � � ..9...s'!.. 01 �� 9-

� "C '  Ji!-{:] �{]_ J..j .6. � %-3} tlJ-� . 

xJ]8'8"J-oJl ��J..7 ,  -'1}7] l:;(}-:i:-.g. zj-zj-9.j �cl ;,H '@% % � �  c.J--E l:;(}�..9...s'!.. o] fit;}-c , Ji!,{:] �{]_ A] .6. '°i!l %-3} t1J­

� -

7/ � -If- oJ: 

<I>  � �o,j .g. Ji!,{:] �{]_ Aj ,6.Ei!J oJl -\':!-� -?;j oj uj  Ee� o] 9j- {f.g. Aj ,6.Ei!Jojj J..7 J..}%<5}7] !fl � l:;(}� � 2:;(}�4 . oj 9j­

{f.g. A] .6.'°i!l¾ %-3}<5}-c t1J-� oJl -\':!-� -?;j o] c.J- . � J:§ .-\1H -c UMTS(Un i versal  Mob i l e  Te l ecommun i cat i on Syste  

m)½ �<5] {}s.<5}oj J..j .6.Ei!J¾ 7] �<5}7'] 'fr , oj9j- {f.g. 7] �.g. c.J--E oj % Ji!,{:] Aj ,6.Ei!) oJ] .£ Qc] Aj %%<5}7l] � %'8

c.J--c- -51% oJ i-H iS}oj oJ: �c.J-.
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BH 7a 7/ 1f 
<2> Jl.-=jLoJ] !tJ-4 � "',H!- 4;'-.5:..£ -e- t:1] 01 'E-7 � a:j %  01 %.;:-(mobi I e s t at i on ;  MS).2...£ c.]-¾ .£.E. W 'r '.U-c 1\'"� % ?t-c 

Al 6E,!J oJ] tJ1 � �Jl..,,d ol ol % ¾-U -lt-O]:oj] Ai ¾7}ii}.:il. '.Uc.J- .  01 91- �.g. t-]] o] 'E-7 -c  <>l] ½ %0, o}o}.5:. ti] t::1 .2. � 

� %% ¥. �s}-c , 'tl "E-1 1,!.S>...£¥,'E-1 9-1 1 Jtll 01 ;,.] � ?.5:. '.U c.J- .  � tJ;) � .2.. .£  :�pd MS-c 01 9J- �.g. t-1] 01 "E-1 ½ Zr� 

� .2...£.'l! Jl.-=jLW -31 °] E...£ , .:il."'H! tJ1 '2'l �.Q.] � % "a 3.-c � � ii}?-1 t%c.J-. UMTSoJl A7 °1  C:7 � Jl.-=jL½ ¼�ii}7l � 
5fl , t1] o] 'E-1 llll �% 4MbpsoJl ol .s.-c 4;'-.5:..£ 01 %.;:-oJ] -§-ol s}ll] �%W ? '.U-c HSDPA(Hi gh-Speed Down ! i nk 

Packet Access )  i,J-� 01 7TI �£] .:il. '.U c.J- .  

<3> 1J-?.l !eJ. Jf{:! ¾-U Al 6EJ %oJlAi ' 'l:1 9-1 9.l � Al {l oJl Ai MS-c ��� .2...£ ii}t-j-9.] 71 ?.l.;:-(BASE STATION , BS)4 ¾-U 

�c.J- . �(ca l l ) .Q.] 4"'d¾O!l MS-c , <>ll¾ %0, ;,.}{191 BS.£-!jl-'E-7 'Mi!l 01 %�0!1 !tJ-4 ¾-U "'83.91 ¾� 01 7'7 ii}� 

n:Jl t-j- EE-c c.J-� "�%£1 -'11-tJ1 � §.i!J]� ¥,ii}£] ��% Ji.-=jLW n:Jl , c.J-� BS.££] 01 �% �A}ii}7] � "6n §] 0J-� 'r 

.5:. '.Uc.J-.  � BS.£-!jl-'E-7 c.]-� BS£ 0l �ii}-c 4"'d -€:- �E..2.ti, (handover ) cl- � ;,J ;tj  '.Uc.J-. 

<4> �An uM1s � -1-11 011 rtJ-4 %'3J-sr-c 1-1 6_EJ oi1 1--1 , Ms-c . -'11-'ir� ¾ � £1 lf{i "'8 3.7r %;,.J � -31 .S>...£ 7l tJ1 £1 -c " Q!J 'E--l 
!!. -1-J]§. " cj- �;,j � BS%£] ��% %?.] �c.J- .  MS7} �:! % .:<fl '@ .£.E.oJ] '.U.:i!. Q)j 'E--j!!, -17] §.0!l -c c.J-?£1 BS%0l '.U% 

n:Jl ,  MS-c Qlj 'E--j!!, -1-J] §.i..Jl sl BS%4 " :±.E.§. �E..2.ti, " -'11-Ell oJl '.U c.J- .  01 .£.E.oJ] Ai � "'8 3. �41-.g. � E.J _!c!_ -11]§.i..Jl 

£1 .2.-e BS%oJl £1 5fl ?{1 5'1 .:i!. ,  �� 'E--] !l. -11]§. i..Jl .9.1 Ye BS%-€:- � � � .2...£ %�� c.J-¾"'83. "'d .!i!.½ MS£ �i4t� 
c.j-( � tJ;) � .2...£ t-1] o ]  'E-7 � tJ1-¥--lt-£1 Aj] O, 78 .!i!.-c %� � -3) olt-J- ,  � � A1l o, � � .g. c.J-½ 'r '.U c.J- ) .  o l  " :±.E.§. 

�E..2.ti, " "'.l -2- � 9.l 1ct-1l -€:- � "'8 3.  � c.J-¾"'8 3. �41- � � 01 44 1M£1 lf{i "'8 3.oJl tJ1 5fl � � :§:1-� ? \lic.J--l=­

-31 01 i:ij , 01 -c ,  � "'8 3.oJ] Ai -c 1d_-?.] � -',!§.91 �� A-11 0, � � 'll-01 �-!%5'1 -c �1?'! . c.J-¾"'83.¾ ¾5fl A7 .£ c.J-� BS 
%.£-!jl-'E-7 �%!el � �  A1lo, � � %-€:- � "'8 3.  �% � � Oil tJ1 � Jl.-=j1-9j- -'11-¼£1 7] n:Jl-lf-0l c.J- .  
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c.J- .  0J c:, �  {"! "€!J -€:- MS , BS , EE-c 01%91 ��Oil £] 5fl 01 .lr-°7 � ? '.U c.J- .  7-l1*¾0] i:ij  01 1I-1H .!el C§ .;:-�"5-j ½� 
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Group: 2473 
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Our File: 

Date: 

I-2-0674US04 

January 19, 2012 
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Mail Stop Amendment (via EFS) 

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. 

This Application is a continuation of Non-Provisional Application No. 
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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 
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Philadelphia, PA 19103 

MDD/pck 

Enclosures (10) 
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Respectfully submitted, 

Zhang et al. 
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Melissa D.  Doogan 
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(215) 568-6400 
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3-2 A method and system for per­
forming cell load control in a mobile ra­
dio network using diversity connections 
between base stations i s described, 
wherein the efficiency of the resource 
management in the radio network is im­
proved by transmitting an external mes­
sage containing a load information of a 
cell to a radio network controller not 
serving this cell. The transmission may 
be performed in response to a corre­
sponding request transmitted by the ra­
dio network controller to another ra­
dio network controller which serves the 
corresponding radio cell. When the ra­
dio network controller has received the 
load information of the cell controlled 
by the other radio network controller, 
it may use the load information for de­
ciding on a load status of the radio cell. 
Thereby, the resource management of 
radio network is more efficient and the 
load is maintained balanced among dif­
ferent cells, wherein a possible situation 
of cell congestion and high interference 
is avoided. Moreover, the active set 
management efficiency is improved, re­
sulting in a higher connection quality, 
since the decision algorithm to change 
the active set is faster and more effi­
cient. (Fig. 3) 
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