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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
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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-ARQacrossmultiple 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 radionetwork
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] Figure 1 shows a conventional wireless communication system,;
(0013] 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
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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-
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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.
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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 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-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
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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 WTRUSs 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.

.8-
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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-

9.
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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 Node-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.

[(0047] 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
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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 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 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
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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 withoutdeparting from

the scope of the invention as described above.

* * *

-12-

IPR2023-01270 Page 14



1-2-0674.2US

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

transmits acknowledgements and negative acknowledgements to the user equipment.
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4/4

405 — RNC INITIATES INTER-NODE-B SOFT HANDOVER

Y
410 —_ WTRU ESTABLISHES CONNECTIONS WITH
AT LEAST TWO NODE-Bs IN AN ACTIVE SET.

_ ¥
415 — DESIGNATE ONE OF THE NODE-Bs IN THE ACTIVE SET
AS APRIMARY NODE-B, AND DESIGNATE THE REMAINING
NODE-B(s) IN THE ACTIVE SET AS ANON-PRIMARY NODE-B.

v
THE PRIMARY NODE-BCONTROLS | 420
UPLINK TRANSMISSIONS DURING _J
SOFT HANDOVER BY PERFORMING EU
SCHEDULING AND H-ARQ OPERATIONS.

FIG. 4

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

510 ——_| THE RNC INFORMS THE SOURCE NODE-B WHEN THE WTRU

¥

WILL STOP TRANSMISSION AND RECEPTION IN SOURCE CELL.

THE RNC SENDSAN ACTIVATION TIMER TO THE SOURCE NODE-B TO SET THE TIME FOR HANDOVER.
520 ¥
"N AS MANY DATA PACKETS AS POSSIBLE THAT WERE PREVIOUSLY NACKED
ARE RETRANSMITTED BEFORE THE ACTIVATION TIMER EXPIRES.
525 Y
THE SOURCE NODE-B ADJUSTS THE PRIORITY OF RETRANSMISSIONS.

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

v

535 —_

HANDOVER IS COMPLETED AT THE EXPIRATION OF THE ACTIVATION TIMER.

i
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Drawing Type:: Formal

Application Type:: Utility
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Domestic Priority Information

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

This application is a::

>Application Three::
Filing Date::

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

>Application Five ::
Filing Date::
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Express Mail Label No. EV680508966US
PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Our File: 1-2-0674.2US

Zhang et al.
Application No.: Not Yet Known Date: May 15, 2006
Filed: Not Yet Known

For: SUPPORTING ENHANCED UPLINK
TRANSMISSION DURING HANDOVER

Group: Not Yet Known

Examiner: Not Yet Known

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) c.opies of documents cited in the parent
application are not enclosed, but copies will be provided upon request. These
documents are identified on the PT0O-1449 form by an asterisk (*).

It is respectfully requested that the Examiner consider these documents and
return an initialed copy of the PT0-1449 form indicating his consideration of the cited
materials.

Respectfully submitted,
Zhang et al.

By ///1/1@ %%///41

J fird y M. ‘Glabicki
Reglstratlon No. 42,584
(215) 568-6400

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

JMG/pf
Enclosure
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' 2005/0048920 03/2005 Liu
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EXAMINER DATE CONSIDERED
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conformance and not considered. Include copy of this form with next communication to applicant.
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FILING DATE GROUP
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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.
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. 3GPP2 C.50005-C, "Upper Layer (Layer 3) Signaling Standard for cdma2000 Spread Spectrum Systems®,
3d Generation Partnership Project 2 "3GPP2", Version 2.0, Revision ¢, July 23, 2004.

EXAMINER DATE CONSIDERED
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conformance and not considered. Include copy of this form with next communication to applicant.

IPR2023-01270 Page 35



il

U

L1

0S1LS

il

ke
~
4]}
—r
PTO/SB/0S (09-04)
C Approved for use through 07/31/2006.
v U.S. Patent and Trademark Offica. U.S. DEPARTMENT OF COMMERC
- Under the Paparwork Reduction Act of 1995, no persons are requifed to respond to a collection of information unless it displays a valid OMB control numbe: o
& -2-0674.2US 'ﬁco =
No. . . ==
o UT' L|TY Attomey Docket No e) ©
PATENT APPLICATION First Inventor Zhang et al. > =3
SUPPORTING ENHANCED UPLINK TRANSMISSION ,‘:‘Q ="
TRANSMITTAL Title DURING SOFT HANDOVER s =8
U (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. EV680508966US — ==
Commissioner for Patents
APPLICATION ELEMENTS ADDRESS TO: P.O. Box 1450
See MPEP chapter 600 conceming utility patent application contents. Alexandria VA 22313-1450
1.[X] Fee Transmittal Form (e.g., PTO/SB/17) ACCOMPANYING APPLICATION PARTS
D (Subl.nit an orig:.'nal and a duplic.ate for fee processing)
2 22;3.;; rétFt':_‘la‘:r.:Z\;small entity status. 9. D Assignment Papers (cover sheet & document(s))
3. Specification [Total Pages. 16 ) )
Both the claims and abstract must start on a new page Name of Assignee
(For information on the preferred arrangement, see MPEP 608.01 {GX
4, Drawing(s) (35 U.S.C. 113) [Total Sheets ]
5. Oath or Declaration [Total Sheets___ 3 ] | 10. [_] 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))
for continuation/divisional with Box 18 completed) 11.[] English Translation Document (if applicable)
i. DELETION OF INVENTOR(S)
Signed S(;tem?nt aﬂaI?hetfi deleting;négrgof(s) 12. [X] lnfoE?tion Disclosure Statement (PTO/SB/08 or PTO-1449)
name in the prior application, see : ot
1.63(d)(2) and 1.33(b). Copies of citations attached
6.[X] Application Data Sheet. See 37 CFR 1.76 13, O Preliminary Amendment
Au CD‘R%'&"",[%D;:;"{:“"Z%‘;) large table or 14. [5C] Return Receipt Postcard (MPEP 503)
D andiscap Table o (O (Should be specifically itemized)
8. Nucleotide and/or Amino Acid Sequence Submission 15. [] Certified Copy of Priority Document(s)
(if applicable, items a. - ¢. are required) (if foreign priority is claimed)
a. Computer Readable Form (CRF) L .
b. Specification Sequence Listing on: 16. [] Nonpublication Request under 35 U.S.C. 122(b)(2)(B)(i).
Applicant must attach form PTO/SB/35 or equivalent.
i. J cD-ROM orCD-R (2 copies); or 0O
i. J Paper 17. Other:
c. D Statements verifying identity of above copies

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the
specification following the title, or in an Application Data Sheet under 37 CFR 1.76:

E Continuation [:] Divisional CI Continuation-in-part (CIP) of prior application No.: 10/962’720 ...........
Prior application information: Examiner Brian S. Roberts Art Unit: 2662
19. CORRESPONDENCE ADDRESS
The address associated with Customer Number: 24374 OR D Comespondence address below
Name VOLPE AND KOENIG, P.C., DEPT ICC
Address
City State Zip Code
Country ) [elephone Fax
T ———— .
Signature it 1 A1 May 15, 2006
Name Ny e Registration No.
| tomirTvoe) Jbttrey M. Glabicki (Attomey/Agent) | 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 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,
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In the PATENT APPLICATION of:
Zhang et al.

Application No.: 11/434,330

Confirmation No.: 5166

Filed: May 15, 2006

For: SUPPORTING ENHANCED UPLINK
TRANSMISSION DURING SOFT
HANDOVER

Group: 2616

Examiner: Not Yet Known

PATENT

YSTATES PATENT AND TRADEMARK OFFICE

Our File: 1-2-0674.2US
Date: January 23, 2007

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

PTO-1449 form. Newly cited documents are indicated by an asterisk (*). Copies of the

cited documents are enclosed, and pursuant to 37 C.F.R. §1.98(a)(2)(ii), copies of the

cited U.S. publications and/or patent documents have not been included.
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Applicant: Zhang et al.
Application No.: 11/434,330

It is respectfully requested that the Examiner consider these documents and

return an initialed copy of the PT0-1449 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/akg
Enclosures ( 6 )

Respectfully submitted,

Zhang et al.

By ﬁ/%/ % %//Z//

J '”réyr M. Gldbicki
gistration No. 42,5684
(215) 568-6400
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U.S. DEPARTMENT OF COMMEBEER P £ N
PATENT AND TRADEMARK O “7»3“\ APPLICANT
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U.S. PATENT DOCUMENTS
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6,892,071 05/2005 Park et al.
* 2002/095635 07/2002 Wagner et al.
2003/0081692 05/2003 Kwan et al.
2003/0161284 08/2003 Chen
2003/0210668 11/2003 Malladi et al.
2004/0072567 04/2004 Caoetal.
2004/0085934 05/2004 Balachandran et la.
2004/0202129 10/2004 Kolding et al.
2004/0203991 10/2004 Chen et al.
2004/0219917 11/2004 Love et al.
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2004/0219920 11/2004 Love et al.
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2005/0041694 02/2005 Liu
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2005/0048920 03/2005 Liu
2005/0083888 04/2005 Smee et al.
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TRANSLATION
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS | YES NO
* 2353439 02/2001 GB
* 02/001893 03/2002 WO
* 03/053087 06/2003 WO
" 03/067953 08/2003 WO
EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if notin
conformance and not considered. Include copy of this form with next communication to applicant.
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FORM PTO-1449

U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use several sheets if necessary)

ATTY. DOCKET NO. SERIAL NO.
l-2-0674.2US 11/434,330
APPLICANT
Zhang et al.
FILING DATE GROUP
May 15, 2006 2616

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

GPP2 C.S0002-C, "Physical Layer Standard for cdma2000 Spread Spectrum Systems®,
34 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", 314 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",
31 Generation Partnership Project 2 "3GPP2", Version 2.0, Revision ¢, July 23, 2004.

EXAMINER

DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line throughcitation if notin
conformance and not considered. Include copy of this form with next communication to applicant.
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« UK Patent Application «GB 2 353439 . A

(43) Date of A Publication 21.02.2001

(21) Application No 9919731.1

{22) Date of Filing 20.08.1939

(51) INTCL’
HO4B 7/06 7/005

(52) UK CL (Edition S )

{71) Applicant(s)
NEC Corporation )
(Incorporated in Japan)

7-1 Shiba 5-chome, Minato-ku, Tokyo 10801, Japan

(72) Inventor(s)
Kiran Anandrao Thakare

(74) Agent and/or Address for Service
TELECOM MODUS Limited
Cleeve Road, LEATHERHEAD, Surrey, KT22 7SA,
United Kingdom

H4LLDDSX LDTP L213

(56) Documents Cited
EP 1039658 A

(58) Field of Search
UK CL (Edition R ) H4L LDDSX LDH LFNX
INT CL7 HO4B 7/005 7/02 7/04 7/06
On-line: WPi, EPODOC, JAPIO

(54) Abstract Title

Power or interference control for mobile communications

(57) In a Mobile telecommunications system operating a power or interference control strategy of the type
Site Selection Diversity transmission (SSDT), 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 includes signalling means to 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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This print takes account of replacement documents submitted after the date of filing to enable the application to comply

with the formal requirements of the Patents Rules 1995
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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, concemed

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-
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
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

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-

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
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.

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
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.

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
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.

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.

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 [1], 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’.

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
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 ULDPCCH FBI field.

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
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
the minimum threshold value and the received Pfimary 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 nommally. The Decoded temp

IPR2023-01270 Page 47



10

15

20

25

30

-4-
Id 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.
The following features are required for the operation of SSDT:
Requirement1: 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
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 134ms. A typical user plane delay

value is of 134ms. If NBAP and RNSAP delay is more than this then it may cause

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.

RequirementS5:SSDT should be on at Node B upon the SSDT 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.
Requirement7:LSB field of FBI bits is used for sending témp ID [5].

Requirement8: Temp ID must be terminated within a frame [1].

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

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
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
as pilot bit.

Radio Cell Capabilities:

Node-B SSDT capabilities like any other capabilities would be known by RNC through
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 Bl and Node
B2, and lets suppose that Node B1 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
message to Node Bl and an RRC message to the UE.

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 Node-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
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

reception level.

When the ID code word is "medium" then the Qth would be set “medium” allowing a

medium quality reception level.

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 "long" code word the quality threshold can be set to a

low value.

List of parameters to be exchanged across the Iub/Iur interfaces:

SSDT indicator.
Activation time (for e.g. CFN).
ID code length (long, medium, short).

UL DPCCH Structure Indicator: 1bit FBI or 2 bit FBI in FBI field of UL DPCCH.
TxAA mode indicator on/off,

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:

5 Table 1 Settings of ID codes for 1 bit FBI

ID code
ID label "long" "medium" "short"
a 000000000000000 | 0000000(0) 00000
b 111111111111111 1111111(1) 11111
c 000000001111111 0000111(1) 00011
d 111111110000000 1111000(0) 11100
000011111111000 | 0011110(0) 00110
f 111100000000111 1100001(1) 11001

Table 2 Settings of ID codes for 2 bit FBI

ID code
(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 1111111(1) 111(1) 111
1111111(1) 111(1) 111

c 0000000(0) 000(0) 000
1111111(Q1) 111(1) 111

d 1111111(1) 111(1) 111
0000000(0) 000(0) 000

e 0000111(1) 001(1) 001
1111000(0) 110(0) 100

f 1111000(0) 110(0) 110

] 0000111(1) 001(1) 011
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NBAP / RNSAP USE for SSDT Indication:

The following messages related with SSDT are included in the NBAP, RNSAP protocols:

5
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 Information o
SSDT Indication On/off M
UL DPCCH Structure Indicator 1bit FBI / (M
2bit FBI
ID code length Short /M
Long /
Medium
TxAA Indication On/off M
10
RL Reconfiguration commit
SSDT Information o
Activation Time CFN M
RL Reconfiguration Failure
RLID M
Cause (SSDT not supported) M
Using the NBAP protocol to convey messages related to SSDT has its advantages and
15 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.
If TxAA and SSDT are combined the use of NBAP simplifies the implementation.

5
Demerits:
3 NBAP/RNSAP messages for each SSDT setting.
Increase in processing load & hence delay.
10 A second solution would be to use the DCH control frame protocol to convey messages
relating to SSDT:
The following is the simplest DCH Control Frame Protocol for SSDT indication triggered
by SRNC:
15
SSDT INDICATION
RLID D
SSDT INDICATION On/off
ID Code length Long/medium/sho
rt
Activation time CFN
UL DPCCH Structure Indicator 1bit FBI / 2bit
FBI
TxAA indication [FFS] On/off
Merits:
DCH Control frames are very simple.
20 Lower layer and faster to process.

DCH C-FP for SSDT does not need to with every DCH data frame.
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Demerits:

No assured delivery of DCH C-FP.

Hardware as well as software Impact.

Both “NBAP/RNSAP” or “DCH 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

implemented.

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:

(1] 3GPP RAN TS 25.214, Physical layer Procedures

(2] 3GPP RAN TS 25.427, UTRAN Iub/lur Interface User Plane Protocol for DCH
Data Streams

(3] 3GPP RAN TS 25.433, NBAP SPECIFICATIONS

(4] 3GPP RAN TS 25.423, RNSAP SPECIFICATIONS

(5] 3GPP RAN TS 25.211, Physical Channel and Mapping of Transport channel onto

Physical channel.
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Termms and definitions:

Node B: A logical node responsible for radio transmission / reception in one or more cells

to/from the UE. It also terminates 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.

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

Abbreviations:

RL

DL

UL
DPCCH
SSDT

RNSAP
SRNC
RNC

FBI
TxAA
SHO

Qth
0&M

Radio Link

Down Link

Up Link

Dedicated Physical Control Channel
Site Selection Diversity Transmission
Node B Application Part

Radio Network Subsystem Application Part
Serving Radio Network Controller
Radio Network Controller

User Equipment

Feed Back Information

Transmit Antenna Array

Soft Handover

Quality Threshold

Operation & Maintenance

Cell Frame Number

Information Element
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DCH
DCH CFP
TPC

Cw
UMTS
LSB

RRC

Iub

Tur

-13-
Optional
Mandatory
Dedicated Channel
DCH Control Frame Protocol
Transmit Power Control
Code Word
Universal Mobile Telecommunications System
Less Significant Bit
Radio Resource Control
Interface between RNC and Node B
Interface between two RNCs

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

situations where radio links originate from cells with different capabilities.

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

interference control system according to those capabilities.

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

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

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.

Method according to claim 3 where the SRNC knows these capabilities through
Operation and Maintenance (O&M) functionality.

Method of operating a mobile telecommunications system supporting Site Selection
Diversity Transmission (SSDT) 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.

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

Method according to claim 7 where a long coding length corresponds to a low recel;tion
quality threshold, a medium coding length corresponds to a medium reception quality
threshold and where a short coding length corresponds to a high reception quality
threshold.

Method according to claims 6 to 8 comprising means for controlling the timing and right
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10.

11.

12.

13.

14.

15.

16.

-15-
synchronisation for the activation and deactivation of Site Selection Diversity

Transmission.

Method according to claim 9 where the frame number is used for synchronisation

purposes.

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

Armay (TXAA).

Method according to claim 11 where the SRNC signals to the Node B the uplink
channel structure to wuse in order to accommodate the different

power/interference/diversity control methods.

A Radio Network Controller operating according to a method described in any of claims
1to12.

A Cell, Node B or Base Station Transceiver operating according to a method described

in any of claims 1 to 12.
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.

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
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
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
connectioﬁs for one user, i.e., simultaneous paéket- and circuit-switched
connections, and every connection can have individual properties, e.g., QoS
(quglit);-of-service) parameters. Contrary to GPRS, UTRAN can also guarantee
throughput for a packet-switched connection. This property is vital for some multi-

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
bottlenecks. 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:

- 3G-SGSN: it will be the third generation version of the serving

GPRS support node (SGSN). '
- 3G-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 3G-
SGSN, 3G-GGSN and HLR elements. The packet core network will include also
the backbone network for connecting core network elements 3G-SGSN and 3G-
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
layef 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) insidle RAN. It will reside between

RNCs. In this connection, UMTS introduces a new concept called macrodiversity.
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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 of 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 Iu-interface will be SRNC, as shown for
both logiéal possibilities in Fig. 3. The Iu-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 handover procedures where the radio

links are added and abandoned in such a manner that the user equipment (UE)
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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 (BS1, 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 (BS1)
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 (MS1, 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
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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 DI
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 (MS1, MS2) in communication with a base station
(BS) on corresponding uplinks (P1, 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 cbntrol) 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
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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 (1999-12) 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
sfation, 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.
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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 100 Hz). Another possibility would
be to add a second, fully parallel stream with separate symbols, also with a rate of
1500 Hz (15 slot frames provided at 1500 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
nqt 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 saidlUE 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 the steps of periodically signaling on
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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
preferred 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
plurality 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
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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 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 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

10
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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 BS1 increases.

Fig. 6 shows a plurality of base stations situated in a cell served by a base
statio_ns, 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.

Fig. 8 shows the same situation as shown in Fig. 6, except with o\ptimal
power.

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

Fig. 12 shows one of the base stations of Fig. 10 in more detail, according
to the present invention.

Fig. 13 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

11
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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. 11, responsive to a selected
parameter of the various downlinks 14, 16, 18 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, 18 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, 16, 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, 16, 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, 16, 18 with the largest magnitude signal strength. It can then indicate
on a signal line 50 which downlink 14, 16, 18 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 sighals
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 preferred 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. 11 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
(I/0) devices, timing means including a clock, all interconnected by data, address
and control buses. The functions of the blocks shown in Fig. 11 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. 11 or a flowchart, state
diagram or the like describing such functions. It will thus be realized that the
various functional blocks shown in Fig. 11 can be divided or combined according
to the selected algorithm. For instance, the 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. Likéwise, the various other blocks shown in both
Fig. 11 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

13
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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 highér 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 instaﬂce, all or part of the functions
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

14
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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 (DCH). 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-dominasing 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 (3G) 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 3G 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, P1, P2. Power level P1 is
used for downlink DPCCH (dedicated physicél 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 offisets PO1, 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 3G 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 DPDCHSs’ power by PO1, 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 3G) 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 Jub 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 conveﬁiently
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

DCH, 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 gbes 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 offiset power level with respect to DCH is
used.

For a proposed parameterization over Node B, for the RNC interface (Iub)
there will be an offiset 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 10/10 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 offset would be given, for example.
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CLAIMS

1. Method 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,'16, 18) 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 prefefred 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.

18
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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, 16, 18) 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
preferréd 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.

19
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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 plurall 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 (58) 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 sa'id 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 cellular network, such as a radio access network of a WCDMA
(Wideband Code Division Multiple Access) system.

BACKGROUND OF THE INVENTION

In 3" generation WCDMA systems, the downlink capacity is a limiting factor for
system capacity. Therefore, site selection diversity transmit power control (SSDT)
has been proposed as a macro-diversity method for the soft handover mode in
‘radio access networks.

During soft handover, a terminal device, such as a mobile station or user equip-
ment, is in the overlapping cell coverage area of e.g. two sectors belonging two
different base stations, which are called Node Bs in the corresponding 3™ 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 links 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 distinguish the signals. The SSDT operation can be summarized as follows.
The mobile station selects at least one of the cells from its active set to be "pri-
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mary", all other cells are classed as "secondary". The main objective is to transmit
on the downlink 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
maintaining the advantage of the soft handover.

In order to select at least one primary cell, each cell is assigned a temporary iden-
tification (ID) and the mobile station periodically informs a primary cell ID to the
active cells. In response thereto, the non-primary cells selected by the mobile sta-
tion switch off their transmission power. The primary cell ID is delivered by the
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 utilized as a
site selection signal. The ID is given a binary bit sequence and the ID codes are
transmitted aligned to the radio frame structure.

The mobile station selects a primary cell periodically by measuring the Received
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
cell. Also the Signal-to-Interference Ratio (SIR) 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).
A cell recognizes its state as non-primary if the following conditions are fulfilled
simultaneously:

1. the received ID code does not match with the own ID code;

2. the received uplink signal quality satisfies a quality threshold Q¢ defined by

the network; and

3. if uplink compressed mode is used, less than N|p/3 bits are lost from the ID
code (as a result of uplink compressed mode), where N|p denotes the number

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 periodically chooses at least one of its active cells
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 Is 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
signal from an assumed primary base station, which however has not transmitted
the data, while 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
secondary base station. The resulting high transmission power of. the undesired
secondary base station might cause high additional 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 downlink connection, by means of which the downlink capacity
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 cell 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
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

controlling said at least two cells 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 cellular network, said system comprising:

a terminal device having a selection function for selecting a cell of said cellular
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 indicating the result of said selection to said
cellular network; and

a second network element for receiving said feedback information and for control-
ling said at least two first network elements based on 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 cellular network, said network element comprising:
receiving means for receiving a feedback information from a terminal device; and
extracting means for extracting said feedback information and for transmitting said
extracted feedback information to said cellular network.

Finally, 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
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.

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. In 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-
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
additional diversity gain to ID detection. Moreover, a shorter ID code can be used
due to the improved detection probability, to thereby reduce the communication
delay between the first and second network elements.

According to an advantageous further development, the identification information
may be extracted at the second network element, while the feedback information
is routed via the first network elements.

According to another advantageous development, the identification information
may be extracted at the first network element and transmitted to the second net-
work element.

The selected cell may be a primary cell determined in the site selection diversity
control scheme.

Furthermore, the controlling step may comprise transmitting a transmission com-
mand to one of the at least two first network elements, which one serves the se-
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 likeness
function, the decision step being used to determine an estimated primary cell for
the downlink connection. In this case, the likeness 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 likeness 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
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 controller.
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BRIEF DESCRIPTION OF THE DRAWINGS

In the following, 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
present invention can be applied;

Fig. 2 shows block diagrams of network elements involved in the system according
to the preferred embodiments;

Fig. 3 shows a signaling diagram indicating an SSDT signaling according to a first
preferred embodiment; and

Fig. 4 shows a signaling diagram indicating an SSDT signaling according to a sec-
ond 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 3™ generation WCDMA system, such as a Universal Mo-
bile Telecommunications System Terrestrial Radio Access Network (UTRAN), as
indicated in Fig. 1.

According to Fig. 1, a user equipment 10 is connected via radio interfaces to a ra-
dio network sub-system (RNS) of the UTRAN. The RNS comprises e.g. three
Node Bs N1, N2, N3 which are arranged to route the data flow to a Radio Network
Controller (RNC) 20. It is noted that the term "Node B" may be replaced by the
more generic term "Base Station" which has the same meaning. The Node Bs N1
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 10 due to their overlapping cells
The RNC 20 owns and controls the radio resources in its domain, i.e. the Node Bz
N1 to N3 connected to it. It provides a radio resource control and mobility 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).

According 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,
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 10 and the RNC 20. A UE 10 transmits its
feedback information indicating temporary IDs of primary cells in the FBI field of
the DPDCH channel. The Node Bs N1 to N3 then transmit the received ID softbits
or softvalues (FBI bits) to the RNC 20. In Fig. 2, relevant parts of the preferred
embodiments are shown in a first Node B N1 and the RNC 20. In particular, the
first Node B N1 comprises a transceiver (TRX) 12 for transmitting and receiving
data to/from a UE 10. The received data is supplied to a FBI extraction unit 14 -
where the information contained in the FBI field is extracted and supplied 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 N1 to N3 and for supply-
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 10 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-
tive Node Bs N1 to N3 are generated and supplied to the switch 22. Thus, the
SSDT control is performed at the RNC 20 to thereby reduce the probability of the
ID reception errors,

It is noted that the above described functions or blocks of the node Bs N1 to N3
and the RNC 20 may be implemented by discrete hardware elements or by soft-
ware routines controlling a processor device.

IPR2023-01270 Page 102



WO 03/053087 ) PCT/EP01/15007

10

15

20

25

30

-8-

Fig. 3 shows a signaling diagram of an SSDT signaling according to the first pre-
ferred embodiment. In 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 unit
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
Node Bs N1 to N3 to switch off or on the concerned DPDCH or DPCH transmis-
sion by using the SSDT command generating unit 26.

Thus, as indicated in Fig. 3, the FBI bits are initially transmitted from each of the
Node Bs N1 to N3 to the RNC 20. Then, after ID detection, respective SSDT
commands are transmitted to each of the Node Bs N1 to N3.

Fig. 4 shows a signaling diagram indicating an SSDT signaling according to the
second preferred embodiment. In the second preferred embodiment, the Node Bs
N1 to N3 are arranged to detect the temporary ID of the primary cells e.g. in the
FBI extracting unit 14. 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
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 all
Node Bs in the active set. This decentralized ID detection may also be performed
based on a decision rule e.g. as explained in the following.

The decision rule may be based on some kind of likeness 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
based on the received likeness 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. In 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 follows:

z' = arg max Qi(z) (1)
z&{l,...,b}

where Z' is the index of the estimated primary cell in the i Node B and b is the
number of active cells. The likeness function of the above example can be ex-
pressed e.g. by the following equation:

1D _code_length

Q)= Y q'lak, 4] (2

d

where q[d] Is the soft decision from the received d" ID code symbols and c,[d] is
the d ID code symbol from the z" ID codes.

In 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 follows:

b .
z =argmax('2 Qo (z)} (3)

1=

where z is the index of the estimated primary cell.

As already mentioned, the likeness function can be calculated in the Node Bs or ¢
the RNC 20 and may be obtained by the above equation (2).

The performance difference between the preferred embodiments of the present
invention and the conventional SSDT schemes is described in the following 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 indicated in Fig. 1. As-
suming an ID code length of 16 bits, a radio channel environment of a pedestrian,
a UE location at the boundary of cells, a speech signal of 12.2 kbit/s and equal
pathloss in each link, a gain of 1.2 to 2.3 dB compared to the conventional SSDT
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
may occur due to fast fading situations which are fully uncorrelated between the
uplink and downlink direction. In the SSDT scheme according to the present inven
tion, the probability of this kind of error is significantly lower due to the additional
diversity gain in the centralized ID detection.

In the present invention, communication delays between the Node Bs N1 to N3
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 probability is improved

It is noted that the present invention can be implemented in any cellular network ir
which some kind of macro diversity functionality is provided. The names of the
various functional entities, such as the RNC 20 or the Node Bs N1 to N3 may be
different in different cellular 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 cell to be used
for the downlink transmission at the central network element, i.e. the RNC 20, or &

-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.

IPR2023-01270 Page 105



10

15

20

25

WO 03/053087 PCT/EP01/15007

-11-

Claims

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:

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-
C3); and

c) controlling said at least two cells (C1-C3) based on said feedback in-
formation so as to establish said downlink connection.

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 at said network element (20).

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 transmission command to one of said
at least two cells (C1-C3), which one serves said selected cell.

A method according toany one of the preceding claims, wherein said
downlink connection is provided via a Dedicated Physical Data Channel
(DPDCH) or a Dedicated Physical Channel (DPCH) of a WCDMA system.

A method according to any one of the preceding claims, wherein said con-
trolling step comprises a decision step based on a likeness function, said
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decision step being used to determine an estimated primary cell for said
downlink connection.

A method according to claim 7, wherein said likeness function is included ir

said feedback information.

A method according to claim 7 or 8, wherein said decision step is based on
the following decision rule:

b .
2z QF (Z)} ’

z =arg max[
i=]

wherein z denotes the index of said estimated primary cell for said downlinl
connection, b denotes the number of active cells, and Q' denotes the like-
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:

tem comprising:

a) aterminal device (10) having a selection function for selecting a cell of
said cellular network based on a comparison of downlink signals re-
ceived from at least two first network elements (N1-N3) serving respec
tive cells (C1-C3), wherein said terminal device (10) 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 establish said downlink
connection.

A system according to claim 10, wherein said first network element is a
Node B (N1-N3) or Base Station Transceiver, and said second network
element is a Radio Network Controller (20).
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A system according to claim 10, wherein said first network element is a sec
tor of a Node B (N1-N3), and said second network element is a Radio Net-
work Controller (20).

A system according to any one of claims 10 to 12, wherein said cellular net
work is a WCDMA radio access network.

A network element for providing a downlink connection in a cellular networt

said network element comprising:

a) receiving means (12) for receiving a feedback information from a termi-
nal device (10); and

b) extracting means (14) for extracting said feedback information and for
transmitting said extracted feedback information to said cellular net-
work.

A network element according to claim 14, wherein said network element is
Node B (N1-N3) or a Base Transceiver Station.

A network element for providing a downlink connection in a cellular network

said network element comprising:

a) receiving means (22) for receiving a feedback information from a termi-
nal device (10) via at least two first network elements (N1-N3);

b) checking means (24) for checking an identification information providec
in said feedback information; and

c) controlling means (26) for controlling said at least two first network ele-
ments (N1-N3) so as to establish said downlink connection.

A network element according to claim 16, wherein said network element is
radio network controller (20).
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PHYSICAL LAYER PACKET RETRANSMISSION
HANDLING IN WCDMA IN SOFT HANDOVER

BACKGROUND OF THE INVENTION

1. Technical Field
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 oh the contents of the message. The receiver recalculates the
check field and compares it with that received. If they match, an “ACK”
(Acknowledgement) is transmitted to the sender. If they do 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
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
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
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

IPR2023-01270 Page 117



10

15

20

25

30

WO 03/067953 PCT/IB03/00035

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 III is similar to
Type II, except that every retransmitted packet is now self-decodable. In situations
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
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
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
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,
and the mobile station enters into an SHO state, if not afready 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
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
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
successful if either base station ACKs. See “Harmonized 1xEV-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
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
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
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
ACKSs 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.

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

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
communication system in which the mobile station is in communication over multiple
radio links with corresponding base stations, that is characterized by determining, for
apacket sent on uplinks of the multipleradio 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 to a new packet with a rate selected according to a
rule from data rate information or signaling received from one or more of said base
stations and, if not, determining if a negative acknowledgement has been received on
a selected number of downlinks of the multiple radio links from the base stakons and
if so, proceeding with a retransmission of the packet.

In further accord with the first aspect of the invention, the mobile station and
method are characterized by repeating the above-mentioned steps of determining, if a
negative acknowledgement is not received from any base station or alternatively is
received but not from the selected number of base stations, until acknowledgement is
received, until negative acknowledgements are received from the selected number of
base stations or until a timer started after sending the packet expires.

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
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
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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

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,
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 handoverin 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
is operating in a packet-switched mode in cqmmunication 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-
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). Ifnot, a return is made is a step 30. If so, a
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
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
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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 acknowledgementlhas not yet been received from any
base station, as determined in the step 40, a step 45 is executed to determine if the
retransmission timer has expired. If not, astep 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
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,
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.1, therefore, it is not necessary for
the mobile station to wait for acknowledgements from all of the base stations before
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
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
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 50 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 be
established for choosing the best parameters among those assigned by the base
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

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
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
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 altemnative refers to a
range of e.g. CPICH Ec/Ior differences between the base stations or any other
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
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,

7
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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
(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
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
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.

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
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, itis a
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 buffeer are
flushed, and the new packet stored therein, as shown in a step 195, followed by a step
130 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 150

8 .
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and a retumn 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
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
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 S0 of Fig. 1. Other base stations will notice the new transmission
from the incremented block number.

Depending on the network configuration, the indication sent at the step 150 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
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 310 stores the
transmitted packet, starts a timer 403, and waits for an acknowledgement or a
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
aline 402 from a duplexer 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
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

9
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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
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
taken note of by the means 412 and may also be signaled to the means 400, as
indicated on a line 414. 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
itis 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
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 necéssarily from all the
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
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 310
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

10
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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 of received
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 310 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
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
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. Inthat 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.

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
ACK or NACK is provided on a downlink of the line 320 to the mobile station 310.
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
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
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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
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
communication over multiple radio links with corresponding base stations,
characterized l;y

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
(50) to a new packet with a rate selected according to a rule from data rate
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
received on the selected number of downlinks, or until a timer started (25) after

sending said packet expires.

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
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 (150) 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 determining (180) 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,

and otherwise by storing the newly-received packet without combination.

6. Method (10, 100) for use in a mobile communication system in which
amobile 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
acknowledgement 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
new4 packet with arate selected according to arule from data rate information or
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
isreceived 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 (180) 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, 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.

7. A mobile station (310) 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

14
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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
selected according to a rule from data rate information or signaling received from 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

packet.

8. The mobile station of claim 7, further comprising a timer (403) for
timing a period after said packet is sent on said uplinks and for initiating said
retransmission after a selected period without any acknowledgement received from

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 (310) according to claim 7 is:
in communication over multiple radio links (320, 330, 340) with corresponding base
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
previously-received packet;
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.
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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] BACKGROUND OF THE INVENTION

[0005] " In the High Speed Downlink Packet Access (HSDPA) of a third
generation (3G) cellular system for Frequency Division Duplex (FDD) and
Time Division Duplex (T'DD) 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 loss 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
HSDPA, 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

-1-
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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-DSCH 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-DSCH in a new cell. If there is no activation time specified
in the reconfiguration message, the UE will stop listening to the HS-DSCH 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 appropriate modulation
and coding set (MCS), 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 thé channel quality estimate, the Node B determines the
MCS 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. MCS choices range from
less robust combinations that provide a high data rate with less error
protection, to more robust MCS 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.
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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 data 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 fime is used in data scheduling. In a third embodiment, a more
robust MCS level is selected to apply to the data. In a fourth embodiment flow
control is employed for the data transmitted between the RNC and the
Node B.
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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
communication 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 Figures 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

4-
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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 expires (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

.5-
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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
source 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
embodimeﬂt, 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 providing 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).
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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-DSCH 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
reconfiguration 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-DSCH cell change. The MCS level is
then selected (step 35). Since the activation time is not included in the
reconfiguration 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-DSCH 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-DSCH 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 MCS level to the data destined for the UE
undergoing the serving HS-DSCH cell change than the appropriate MCS level
based solely on UE feedback. Once the RNC recognizes the need for é serving
HS-DSCH cell change (step 42) the RNC 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 MCS level than the appropriate MCS level based on UE
feedback (step 50) in consideration of the activation time. The activation time

then expires (step 52). Applying a more robust MCS level implies the use of
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more radio resources. By choosing a more robust MCS 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 underg;)ing the serving HS-DSCH 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 MCS 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 step 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 URE
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-DSCH
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 RNC
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 RNC 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 resources 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 2-56 may be
used separately or together in various combinations. Referring to the flow
diagram of '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
9.
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seérving HS-DSCH cell change; or 4) employs flow control to the data that is in
the pipeliné 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, flow 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 referencé 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, prioﬁty ‘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 part 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

-10-
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the activation time. As aforementioned with respect 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 possible. If there

are not enough radio resources for the source Node B to transmit all the PDUs

in time, theT 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 NodeB, 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 tfansmitting 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 t6 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 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 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 transmitting 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.
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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
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 6ne 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 uﬁdergoing a high-speed downlink shared channel (HS-DSCH) cell

change, the system comprising:
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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 said 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 coding 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 ciata; 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 j:ime, 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 rate from said RNC to said at least one Node B.

-16-
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DETAILED ACTION

e Claims 1-8 have been examined.

Claim Objections
Claims 3-4 and 7-8 are objected to because of the following informalities:
¢ Inclaims 3-4 and 7-8, “MCS” should read —modulation and coding scheme--

Appropriate correction is required.

Claim Rejections - 35 USC § 112

~ The following is a quotation of the first paragraph of 35 U.S.C. 112:

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. 112, first paragraph, as failing 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 skilled in the art to which it
pertains, or with which it is most nearly connected, to make and/or use the invention. In
independent claim 1 line 23, the limitation “the UE configured to receive
acknowledgments and negative acknowledgements from at least the noﬁ-primary Node-
B" and similarly in independent claim 5 line 28, the limitation "receiving |
acknowledgements and negative acknowledgements by the UE from at least the non-
primary Node-B" contradict the specification, and therefore, are not enabled by the

disclosure. 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]). Accordingly, 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 rec;ord and not rélied upon is considered pertinent to
applicant's disclosure are:

e Love etal. (US 7013143) teachés HARQ ACK/NAK coding during’soft
handoff.

e Wigard et al. (US 20040120306) teaches scheduling retransmission in access
networks.

e Toskala et al. (US 6678249) teaches physical layer packet retransmission
handling in soft handover. '

e Terry et al. (US 2004/0004954) teaches a system and method for monitoring
transmission sequence numbers assigned t6 PDUs to detect and correct
transmission errors.

o 'Kim et al. (US 2003/0007480) teaches a data retransmission system and

method.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Brian Roberts whose telephone number is (5671) 272-
3095. The examiner can normally be reached on M-F 10:00-7:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Wing Chan can be reached on (671) 272-7493. The fax phone number for
the organization where this application or proceediné is assigned is 571-273-8300.

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 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or §71-272-1000.

NG CHAN

BSR SUPERVISORY PATENT EXAMINER

01/14/2008
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Zhang et al.

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:  1-2-0674.2US
Date: April 16, 2008

REPLY PURSUANT TO 37 C.F.R. §1.111

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:

IPR2023-01270 Page 181



Applicant: Zhang et al.
Application No.: 11/434,330

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 bya-radie
network-eontroller{RNG) for a user equipment (UE);

selecting bythe-RNG 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-mediuvm
aceess-control HMAG)-entity-of the-RNEC from the plurality of soft handover Node-Bs,
each successfully received enhanced uplink data packet having a transmission
sequence number; and

reordering the received successfully received enhanced uplink data packets
bythe- MAG-entity based on the transmission sequence number for in-sequence
deliver to a radio link control (RLC) entity([[;]].

transmitting-to-the Ul -speeified-secheduling-information-by-the-primary
Node-B;-the-speeified-secheduling-information-is-not-transmitted-to-the- UE-by-any
non-primary-Node-Bs-of the-plurality-of Nede-Bls;

reeeiving-the-enhanced-uplink-packets by-the-primary Node-B-fromthe-UE;
transmitting-by-the-primary Neode-B-an-acknowledgement-or-a-negative
acknowledgment-to-the UE-in-response-to-the-reeeived-enhaneced-uplink-data
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packet-the-primary Node-B-eonfigured-to-deliver-sucecessfully-reeeived-enhaneed
uplink-data-packets-to-the-RNG;
reeeiving-by-the-non-primary-Node-Bs-the-enhaneed-uplink-packets;
delivering by-the-non-primary-Neode-Bs-suecessfully-reecived-enhaneed-uplink
paekets-to-the- RNGC;
transmitting-enhaneed-uplink data-packets-bythe UE to-the-plurality-of
Neode-Bs;
reeeiving-acknowledgments-and-negative-acknowledgements-by-the- UEfrom
the-non-primary-Nede-B;
in-response-te-receiving-a-negative-acknowledgement-the- UE-retransmitting
an-enhaneed-uplink-data-paeket-asseeiated-with-the-negative-acknowledgment;-the
retransmission-ofthe-negative-acknowledgment-is-given-a-higher-priority-for
transmission-than-other-non-negative-acknowledgment-enhanced-uplink-data
packets-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;
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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 Node-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.
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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 Objections
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 Rejections - 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.
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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.

Respectfully submitted,

Zhang et al.

By j/MA ﬂ'Q\M \

Thomas A. Mattioli
Registration No. 56,773
(215) 568-6400

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/MPK/pf
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11/434,330 ZHANG ET AL.

Office Action Summary Examiner ArtUnit
BRIAN ROBERTS 2619

-- The MAILING DATE 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 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO periodforreply 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. § 133).

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)X] Responsive to communication(s) filed on 4/16/2008.
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)[J Since this application 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, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4 Claim(s) 5 and 9-12 is/are pending in the application.
4a) Of the above claim(s) _____is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)X] Claim(s) 5 and 9-12 _is/are rejected.
7)1 Claim(s) _____is/are objected to.
8)[] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[]] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant 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 required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAll  b)]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies ofthe certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) & Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) D Other: ____ __

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20080708
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DETAILED ACTION

e Claims 5 and 9-12 remain pending.

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112:

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 11-12 are rejected under 35 U.S.C. 112, first paragraph, as failing 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 skilled in the art to
which it pertains, or with which it is most nearly connected, to make and/or use the
invention. In independent claim 11 lines 12-13, the limitation "receiving
acknowledgments and negative acknowledgements from the non-primary Node- Bs"
contradicts the specification, and therefore, are not enabled by the disclosure. As shown
in Figure 3, the primary Node-B is configured to transmit an 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]). Accordingly, the UE receives acknowledgments and negative

acknowledgements from only the primary Node-B and not the non-primary Node-Bs.
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Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

Claims 5 and 9-12 are rejected under 35 U.S.C. 102(e) as being anticipated by
Lee et al. (US 7346035)

- In reference to claim 5

In Figure 7, Lee et al. teaches a method that includes: initiating soft handover of
enhanced uplink communications for a user equipment (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; receiving 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; and reordering the
received successfully received enhanced uplink data packets based on the transmission
sequence number for in-sequence deliver to a radio link control (RLC) entity. (column 8

lines 18-62)

- Inreference to claim 9
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In Figure 8, Lee et al. teaches a method that includes: that includes 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; 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.

(column 8 line 66 - column 9 line 51)

- Inreference to claim 10
In Figure 8, Lee et al. teaches soft combining an initial transmission of an
enhanced uplink data packet with a retransmission of the enhanced uplink data packet.

(column 8 line 66 - column 9 line 51)

- Inreference to claim 11, as best understood

In Figure 8, Lee et al. teaches a method that includes: 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
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Node-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 priority for
transmission than other non-negative acknowledgment enhanced uplink data packets

for transmission. (column 8 line 66 - column 9 line 51)

- Inreference to claim 12, as best understood
In Figure 8, Lee et al. further teaches changing a modulation and coding scheme
(MCS) of an enhanced uplink data packet retransmission. (column 8 line 66 - column 9

line 51)

Response to Arguments
Applicant's arguments with respect to the claims have been considered but are

moot in view of the new ground(s) of rejection.

Conclusion
Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(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
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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 37 CFR 1.136(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 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
(571)272-3095. The examiner can normally be reached on M-F 10:00-7:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Wing Chan can be reached on (571) 272-7493. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

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 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

BSR
07/09/2008

/Wing F. Chan/

Supervisory Patent Examiner, Art Unit 2619
7/17/08
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Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order

in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)

entered, applicant must request non-entry of such amendment(s).

D Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

E] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[] other

Enclosed

Amendment/Reply
[:] Information Disclosure Statement (IDS)

[] Affidavit(s)/ Declaration(s)

[] Other

MISCELLANEOUS

D Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

[] other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 090435

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature
[] Applicant Signature
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Doc description: Request for Continued Examination (RCE) Approved for use through 04/30/2008. OMB 0651-0031

PTO/SB/30EFS (03/08)

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

/Thomas A. Mattioli/

Date (YYYY-MM-DD) |2009-01-21

Name

Thomas A. Mattioli

Registration Number | 56773

This collection of information is required by 37 CFR 1.114. 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 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.

Ifyou need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

EFS - Web 2.1.0
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Application Number: 11434330

Filing Date: 15-May-2006

Title of Invention: Supporting enhanced uplink transmission during soft handover
First Named Inventor/Applicant Name: Guodong Zhang

Filer: Robert D. Leonard/Katie Carlson

Attorney Docket Number: I-2-0674.2US

Filed as Large Entity

Utility under 35 USC 111 (a) Filing Fees

Description Fee Code Quantity Amount Suz_s.r;(t:)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:

Extension - 3 months with $0 paid 1253 1 1110 1110
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Electronic Acknowledgement Receipt
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International Application Number:
Confirmation Number: 5166
Title of Invention: Supporting enhanced uplink transmission during soft handover
First Named Inventor/Applicant Name: Guodong Zhang
Customer Number: 24374
Filer: Robert D. Leonard/Katie Carlson
Filer Authorized By: Robert D. Leonard
Attorney Docket Number: -2-0674.2US

Receipt Date: 21-JAN-2009

Filing Date: 15-MAY-2006

Time Stamp: 16:26:44

Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Deposit Account
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RAM confirmation Number 2300
Deposit Account 090435
Authorized User

File Listing:
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Warnings:
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67738
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2 Extension of Time PDF no 1
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
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 will be issued in addition to the Filing 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 filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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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:  1-2-0674.2US
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:
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;
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transmitting an indication of the primary Node-B to the plurality of Node-Bs

via Iub signaling:

receiving successfully decoded reeeived enhanced uplink data packets from
the plurality of soft handover Node-Bs, each successfully decoded reeeived enhanced
uplink data packet having a transmission sequence number; and

reordering the received successfully decoded reeeived 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 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;

-3-

IPR2023-01270 Page 213



Applicant: Guodong Zhang
Application No.: 11/434,330

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, 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.

11. (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.
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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 Rejections - 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.
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Claim Rejections - 35 USC § 102

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 in 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 Node-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-Bs via Iub signaling and identifying missed uplink
data packets and sending information regarding the missed packets through radio
link control (RLC) messaging. Therefore, amended independent claim 5 is
patentable over the Lee reference.

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 Node-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 Node-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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is 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.
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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.

Respectfully submitted,
Guodong Zhang

SENYIERY

Thomas A. Mattioli
Registration No. 56,773

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/kmec
Enclosure(s)
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Approved for use through 01/31/2009. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARMENT OF COMMERCE

Under the paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless if displays a valid OMB control number.

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) Docket Number (Optional)

FY 2009 1-2-0674.2US
(Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818).)
Application Number 11/434,330 Filed May 15, 2006

For  SUPPORTING ENHANCED UPLINK TRANSMISSION DURING SOFT HANDOVER

Art Unit 5166 Examiner Brian S. Roberts

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee
[[] One month (37 CFR 1.17(a)(1)) $130 $65 $
|:| Two months (37 CFR 1.17(a)(2)) $490 $245 $
Three months (37 CFR 1.17(a)(3)) $1110 $555 $ 1110
[[] Four months (37 CFR 1.17(a)(4)) $1730 $865 $
[] Five months (37 CFR 1.17(a)(5)) $2350 $1175 $.

[__-| Applicant claims small entity status. See 37 CFR 1.27.

[ ] A check in the amount of the fee is enclosed.

|:| Payment by credit card. Form PTO-2038 is attached.

D 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 09-0435

WARNING: Information on this form may become pubilic. Credit card information should not be included on this form.
Provide credit card information and authorization on PTO-2038.

| am the |:| applicant/inventor.

D 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 56,773

D attorney or agent under 37 CFR 1.34.
Registratign number if acting under 37 CFR 1.34

QQV»A W January 21, 2009

Signature Date

Thomas A. Mattioli 215-568-6400

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 1.11 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 wil 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.

Ifyou need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 11/434,330 05/15/2006 | [ To be mailed
APPLICATION AS FILED - PART I OTHER THAN
(Column 1) (Column 2) SMALL ENTITY D OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE (3) FEE (3) RATE (3) FEE (3)
L easic Fee N/A N/A N/A N/A
(37 CFR 1.16(a) (b). or (c))
[ seArcH Fee N/A N/A N/A N/A
(37 CFR 1.16(k). (i). or (m)
|:| EXAMINATION FEE
(37 CFR 1.16(0). (p). or (q)) N/A N/A N/A N/A
oA LA — e or [s -
INDEPENDENT CLAIMS ) . _ _
(37 CFR 1.16(h) minus 3 = X$ = X$ =
If the specification and drawings exceed 100
0 sheets of paper, the application size fee due
A?";PC';-F'E’/ﬂgN SIZE FEE is $250 ($125 for small entity) for each
( 16(s)) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL

APPLICATION AS AMENDED — PART II

OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
— [ 01/21/2009 | \erer PREVIOUSLY EXTRA RATE () | Feg (3) RATE (8) FEE ($)
E AMENDMENT PAID FOR
S I?g('f": (37 CFR x4 Minus | ~ 20 =0 X$ = OR | x $52= 0
a
E !g?iﬁ:”ffgﬁn * 3 Minus | *~3 -0 X$ = OR [ x $220= 0
= | [ Application Size Fee (37 CFR 1.16(s))
< [—
[[] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAM (37 GFR 1.16(i) OR
TOTAL TOTAL
ADD'L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE () | Feg (3) RATE (8) FEE ($)
— AMENDMENT PAID FOR
E I?ggl) (37 CFR . Minus I ** - X $ = OR | X3 =
2 e, |- Minus | - - xs = oR [xs =
Z | [ Application Size Fee (37 CFR 1.16(s))
=
<€ | [] FRsT PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()) 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 Instrument Examiner:
**If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. /DIANIECE 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. 122 and 37 CFR 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 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.

Ifyou need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WwWw.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
11/434,330 05/15/2006 Guodong Zhang 1-2-0674.2US 5166
24374 7590 02/04/2009 .
VOLPE AND KOENIG, P.C. | PXAMINER
DEPT. ICC ROBERTS, BRIAN S
UNITED PLAZA, SUITE 1600
30 SOUTH 17TH STREET | ARTUNIT | papERNUMBER
PHILADELPHIA, PA 19103 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



Application No. Applicant(s)
11/434,330 ZHANG ET AL.

Office Action Summary Examiner ArtUnit
BRIAN ROBERTS 2419

-- The MAILING DATE 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 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO periodforreply 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. § 133).

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)X] Responsive to communication(s) filed on 21 January 2009.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)[J Since this application 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, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 5.9.10 and 13 is/are pending in the application.
4a) Of the above claim(s) 5 and 13 is/are withdrawn from consideration.

5)[] Claim(s) _____is/are allowed.

6)X] Claim(s) 9 and 10 is/are rejected.

7)1 Claim(s) _____is/are objected to.

8)] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 05/15/2006 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant 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 required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAll  b)]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies ofthe certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
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3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) D Other: ______

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20090129
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DETAILED ACTION

e Claims 5, 9-10, and 13 remain pending.

Continued Examination Under 37 CFR 1.114
A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

01/21/2009 has been entered.

Election/Restrictions
Restriction to one of the following inventions is required under 35 U.S.C. 121:
l. Claim 5, drawn to handoff initiated by a RNC, classified in class 455,
subclass 439.
Il. Claims 9-10, drawn to digital data error correction, classified in class 714,
subclass 746.
Il Claim 13, drawn to details of a Node-B, classified in class 455, subclass

550.1.

Inventions of group 1, 2 and 3 are related as subcombinations disclosed as

usable together in a single combination. The subcombinations are distinct if they do not
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overlap in scope and are not obvious variants, and if it is shown that at least one
subcombination is separately usable. In the instant case, subcombination of group 1
has separate utility such as selecting a primary base station for handoff of a mobile
station by a radio network controller in a mobile telecommunications system. See
MPEP § 806.05(d).

The examiner has required restriction between subcombinations usable together.
Where applicant elects a subcombination and claims thereto are subsequently found
allowable, any claim(s) depending from or otherwise requiring all the limitations of the
allowable subcombination will be examined for patentability in accordance with 37 CFR
1.104. See MPEP § 821.04(a). Applicant is advised that if any claim presented in a
continuation or divisional application is anticipated by, or includes all the limitations of, a
claim that is allowable in the present application, such claim may be subject to
provisional statutory and/or nonstatutory double patenting rejections over the claims of

the instant application.

Restriction for examination purposes as indicated is proper because all these
inventions listed in this action are independent or distinct for the reasons given above
and there would be a serious search and examination burden if restriction were not
required because one or more of the following reasons apply:

(a) the inventions have acquired a separate status in the art in view of their

different classification;
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(b) the inventions have acquired a separate status in the art due to their
recognized divergent subject matter;

(c) the inventions require a different field of search (for example, searching
different classes/subclasses or electronic resources, or employing different
search queries);

(d) the prior art applicable to one invention would not likely be applicable to
another invention;

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C.
101 and/or 35 U.S.C. 112, first paragraph.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a invention to be examined even though the requirement
may be traversed (37 CFR 1.143) and (ii) 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 distinctly
and specifically point out supposed errors in the restriction requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable on the elected

invention.
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If claims are added after the election, applicant must indicate which of these
claims are readable upon the elected invention.

Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the inventions to be obvious variants or clearly admit 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.

103(a) of the other invention.

During a telephone conversation with Thomas Mattioli on 01/29/2009 a
provisional election was made without traverse to prosecute the invention of Group 2,
claims 9-10. Affirmation of this election must be made by applicant in replying to this
Office action. Claims 5 and 13 are withdrawn from further consideration by the

examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention.

Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be amended in compliance 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
remaining in the application. Any amendment of inventorship must be accompanied by

a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).
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Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the priorartare such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lee
et al. (US 7346035) in view of Cheng et al. (US 2002/0191544).

- Inreference to claim 9

In Figure 8, Lee et al. teaches a method for a UMTS FDD enhanced uplink
communication 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 plurality of Node-Bs (The Examiner interprets non-
primary Node-Bs to be any Node-Bs inthe UMTS network that the Node-B is not
communicating with) that includes: 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 (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 uplink packets from the UE (Figure 8,
step 21); 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 (Figure 8 step 817); and
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receiving enhanced uplink data packets from the UE (Figure 8 step 821). (column 8 line
66 - column 9 line 51)

Lee et al. does not explicitly teach performing a cyclic redundancy check wherein
the transmission of either the ACK or NACK is based on the results of the CRC.

In Figure 2, Cheng et al. teaches performing a cyclic redundancy check (s6) to
determine if a received packet is valid and the transmission of either the ACK or NACK
(s9) is based on the results of the CRC. (paragraph 0044)

It would have been obvious to a person of ordinary skill in the art at the time of
the invention to modify the system and method of Lee et al. to include performing a
cyclic redundancy check wherein the transmission of either the ACK or NACK is based
on the results of the CRC as suggested by Cheng et al. because it allows for
determining whether a received packet is valid and retransmission of the packet if it is
not valid in order to decrease the error rate of a communication between a UE and base

station.

- Inreference to claim 10

The combination of Lee et al. and Cheng et al. teaches a system and method
that covers substantially all limitations of the parent claim. In Figure 8, Lee et al. teaches
soft combining an initial transmission of an enhanced uplink data packet stored in a
buffer (826) with a retransmission of the enhanced uplink data packet (Figure 8, step

824). (column 8 line 66 - column 9 line 51)
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Response to Arguments
Applicant'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 relied upon is considered pertinent to
applicant's disclosure are:

e US 7414989

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BRIAN ROBERTS whose telephone number is
(571)272-3095. The examiner can normally be reached on M-F 10:00-7:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Wing Chan can be reached on (571) 272-7493. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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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 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

BSR
01/29/2009

/Hong Cho/
Hong Cho

Primary Examiner, Art Unit 2419
1/30/2009
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PATENT

.In the PATENT APPLICATION of:
Zhang et al.

Application No.:  11/434,330

Confirmation No.: 5166

Our File:  1-2-0674.2US

- Date: February 6, 2009
Filed: May 15, 2006
For: SUPPORTING
ENHANCED UPLINK TRANSMISSION
DURING SOFT HANDOVER
Group: 2419
Examiner: Brian S. Roberts

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)(i1), 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
v 02/11/2009 SSITHIBL 00000019 090435 11434330° -

01 FC:1806 160.00 DR -
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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.

Respectfully submitted,

Zhang et al.

By QA A-MFX
Thomas A. Mattioli

Registration No. 56,773
(215) 568-6400

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

TAM/pck
Enclosures (4)
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(54) CNOCOB MArKOW NEPEAAYA OECNY)XXUBAHUA AN MY NbTUMELUAHOM
BELLATENIbHOWMHOr OAJPECHOW YCNYIY B CUCTEME NOABWKHOW CBA3M
MOKP

1. Cnocob nepegayuu BelyaTenbHbIX AaHHbIX OT COCEAHUX Y3noB B Ha 0AWH #3 MHOXKECTBA TEePMUHANOB
aboHeHTOB (TA), Npy KOTOPOM TepMUHanN aboHeHTa nepemMellaeTcs B obnacTb nepeaayn obcnyxmsaHua
mexay CoceaHWMU y3namu B, B ciicTeme noaBuKHOR CBA3WN MHOMOCT@HLMOHHOMO AOCTYNa C KOAO0BbIM
paspgeneHvem kananos (MAKP), umelou.ielit no MeHbLUEn Mepe ABa coceaHux y3na B, koHTponnep
pagvoceTn (KPC), noacoeanHeHHbI#R kK yanam B, n TepmuHansl aboOHEHTOB, pacnono)keHHbIe B COTax,
3aHATbIX COOTBETCTBYIOW UMY Y3Namu B, npuem y3nbl B nepeaaloT AaHHbIe aCUHXPOHHO n obymne
BelatenbHble AaHHbIe NepeaaldT Ha TepmuHaribl abOHEHTOB B Nnpefenax coT y3rioB B, cornacHo koTopomy:

nepeaaioT NepByKd pa3HOCTb MEXAY MOMEHTOM BPEMEHU HaYana nepeaaYv NepBOro CUCTEMHOrO kagpa oT
nepBsoro ysna B coceannx y3nos B 1 MOMEHTOM BpemeHu Havana npvema BTOPOro CUCTEMHOro Kaapa, :
COOTBETCTBYIOU|Ero NEPEOMY CMCTEMHOMY Kaapy, NPUHATOMY OT BTOPOro y3na B w3 coceaHux y3nos B, ot
nepsoro y3na B Ha koHTponnep paawoceTu (KPC),

nepeaalnT BTOPYHO PasHOCTb MEXAY MOMEHTOM BPEMEHW Hayana nepeaayn BTOPOro CUCTEMHOro Kaapa oT
BTOPOro y3na B 1 MOMEHTOM BpEMEHN HaYana npuema NepBoro CUCTEMHOTO Kafpa, COOTBETCTBYIOLLEro
BTOPOMY CMCTEMHOMY Kaapy, NPUHATOMY OT NEpPBOro y3na B, oT BToporo y3na B Ha KOHTponnep paauoceTy;

BbIMUCAAIOT PA3HOCTb MEXAY MOMEHTamit BpEMEHM Havana nepeayun nepsblx u BTOPbIX CUCTEMHBIX
KaapoB M3 NepBOW W BTOPOW Pa3HOCTIM; w

WHHOPMUPYIOT NEPBbIN 1 BTOPOR y3ribl B 0 MOMEHTE BpemMeHu nepefayn kagpoB BelyaTeflbHbIX AaHHbIX B
COOTBETCTBUM C NONYYEHHOW Pa3HOCTLIO.

2. Cnocob no n.1, cornacHo KOTOPOMY NepBbIf CUCTEMHBIA kKaAp NnpeacTaerisieT coboi kaap,
nepepgasaembin No obujemy nunotHoMy kaHany (OlK) ot nepsoro y3na B.

3. Cnocob no n.1, cornacHo KOTOPOMY BTOPOW CUCTEMHbLIN Kaap npeacTasnseT cobon kaap, nepeaaBaembiii
no OlK o1 BTOpPOro y3na B.

4. Cnocob no n.1, cornacHo KOTOPOMY MOMEHT BPEMEHN Hayana nepega4i Nepsoro CLCTEMHOro Kaapa
npeacTasraeT cobol HOMEp CUCTEMHOrO Kaapa Nepsoro y3na B B MOMEHT BpeMeH#M, Koraa nepsbiin y3en B
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Ha4YnHaeT nepenadvy nepsoro CUCTeMHOro Kkagpa.

5. Cnocob no n.4, cornacHo KOTOPOMY MOMEHT BPEMEHW Ha4ana npuema BTOpPOro CMCTEMHOrO Kagpa
npeacTassseT coboi HOMEpP CUCTEMHOrO kaapa NEPBOro y3na B B MOMEHT BpeMeHM, Koraa nepsbiit y3en B
Ha4MHaeT NpUem BTOPOro CMCTEMHOTO Kagpa.

6. Cnocob no n.1, cornacHo KOTOPOMY MOMEHT BPEMEHU Hauana nepeaaqn BTOPOro CUCTEMHOrO Kazapa
npeacTasnseT coboii HOMep CYICTEMHOrO KaApa BTOpOro y3na B B MOMEHT BpeMeHw, koraa BTopoii y3en B
HauMHaEeT Nepeaayy BTOPOro CUCTEMHOTO kaapa.

7. Cnocob no n.6, cornacHo KOTOPOMY MOMEHT BpEMEHU Havana npueMa nNepBoro CUCTEMHOrO kaapa
npeacrTaensieT cobo HOMEp CUCTEMHOrO kagpa BTOpPOro y3na B B MOMeEHT BpemeHu, koraa BTopoi y3en B
HayvMHaeT NpueM NepBOro CUCTEMHOrO Kajpa.

8. Cnocob no n.1, cornacHo KOTOPOMY Pa3HOCTb MeXXAy MOMEHTaMu BPEMEHWU Havana nepegayu NepsbIX u
BTOpbIX CUCTEMHbIX KAAPOB BbIHUCITAIOT NOCPE,ACTBOM AENEHNA pasHOCTH MeXZy NepBOi 1 BTOPOW
pa3HOCTbIO Ha 2.

9. Cnocob no n.1, cornacHo KOTOpPOMY CMeuleHue AJ1A 0603HayYeHnss MOMeHTa BPEMEHMU, Koraa BTOpoOn y3ersl
B nomkex nepenasaThb Kagpbl BelyareiibHbIX AaHHbIX, BbIMUCIIAIOT NOCpeaACTBOM Cy MMNPOBAHUA
OCHOBaHHOR Ha Kagpe pasHOCTW Mex.0y MOMEHTaMy BpEMEHW Hayasla nepefayy Nnepsoro v BTOpOro y3na
B, pasHocTu MeXxany MOMEeHTaMu BpeMEeHM Havana nepegayv nepebiX U BTOPbiX CUCTEMHbIX KaapoB v
HOMepa Kajpa coegnHeHns MOMeEHTa BpeMeHN nepeaayn nepsoro y3na B.

10. Cnocob no n.1, cornacHo KOTOPOMY MOMEHT BPEMEHN Ha4Yana npuema BTOPOro CUCTEMHOrO Kaapa
npeacTaenseT coboit MOMEHT BpEMEHU Havana npuema, Gnvmxailuig K MOMEHTY BPEMEHU Havana
nepeaayv NepBoro CUCTEMHOrO Kagpa U3 Yucna MOMEHTOB BPEMEHU Havana npuema BTOPbIX CUCTEMHbIX
Kagpos, NPMHUMaeMbIx OT BTOPOro y3na B.

11. Cnocob no n.1, cornacHo KOTOPOMY MOMEHT BPEMEHW Hadana npuema nepsoro CUCTEMHOrO Kaapa
npeacTaenfeT coboi MOMEHT BPEMEHW Havana npuema, 6IMXantLnia K MOMEHTY BPEMEHM Hayana
nepegayn BTOPOro CUCTEMHOro kagpa W3 “iCna MOMEHTOB BPEMEHW NPUEMa NepBbIX CUCTEMHbIX Kagpos,
NPUHAMaeMblx OT NepBoro y3sa B.

12. Cnocob nepenauqn BewaTenbHbIX 4aHHbIX OT COCeAHUX y3NoB B Ha 0anH N3 MHOKECTBa TepMUHaNoB
aboreHTOB (TA), Npn KOTOPOM TepmuHan aboHeHTa nepemeLljaeTcs B 06nacTb nepegaym ob6cnyxusaHua
MeXKay CoceaHuMU y3riamum B, B cucteme nopswKHON CBA3M MHOrOCTaHLIMOHHOMO 4OCTYNa C KOAOBbIM
pasaenexunem kaHanos (MAKP), vmerowien no meHbLUeh Mepe aABa cocegHux y3na B, koHTponnep
panuoceTu (KPC), nogcoeanHeHHbIA k y3nam B, u TepmuHanbl aboHEHTOB, pacnono)keHHble B COTax,
3aHATbIX COOTBETCTBYIOWMMY y3namu B, npnyem y35ibl B nepeaaioT 4aHHble aCUHXPOHHO v NepeganT
obwme BewjaTenbHble AaHHbie HA TEpMUHaNbL! abOHEHTOB B Npeaenax coT y31108 B, cornacHo koTopomy:

nepenaloT pasHOCTb MEXAY MOMEHTOM BPEMEHW HAYana nepegayn NepBoro CUCTEMHOro Ka4pa OT Nepsoro
y3na B 13 yncna cocegHux y3nos B 1 MOMEHTOM BpeMeHy Havana nepegays BTOPOro CUCTEMHOrO kaapa ot
BTOPOro y3ra B u3 uncna cocegHux y3nos B, ot TepmuHana aboHeHTa, pacnonoXeHHoro 8 obnactu
nepegayun 06CnyXmMBaHus, Ha KOHTPONNEp pPaavuoceT;

YMHOXaIT KOHKPETHOE Lefloe YnCiio M3 uenblx ynucen ot 0 4o 255 Ha CyMMapHOe KONUYeCTBO YMNOB,
COCTaB/IRIOWMX OANH HOMEP CUCTEMHOrO Kagpa, CYMMUPYIOT pe3ynbTaT YMHOXKEHMA C KOHKPETHbLIM LiesbiM
uncnom u3 Lenbix wucen ot 0 go 38399 u nepeaaloT pe3ynbTaT CyMMUPOBaHUA B BUAE NEPBOro CMELLEHNUS
ANA oNpefeneHuss MOMEHTa BpeMEeHW Havana nepeaayn Kagpos BelwatenbHblX 4aHHbIX NOCPeaCTBOM
KOHTpOnnepa pagnoceTu;

CYMMUPYIOT Pa3HOCTHOE 3Ha4YeHUe Mex/y MOMEeHTaMn BpeMeHn Hayasia n nepeoro CMeuweHna 1 nepeaalot
pe3ynbTat CymMmMnpoBaHna B Bufie BTOPOro CMeLljeHua, Nno3soNsIouiero BTOpomMy y3ny B nepeaasaTtb Kagpbl
BeuwjaTeIbHbiX AaHHbIX OAHOBPEMEHHO C NEPBbIM Y3N1OM B.

13. Cnocob no n.12, cornacHo KOTOPOMY Pa3HOCTb MeXAy MOMEHTaMK BpEMEHU Hayana BbiuMCNsIoT
NOCPEeACTBOM YMHOXEHUA PasHOCTU MEXAY HOMEPOM CUCTEMHOrO Kagpa Nepsoro CUCTEMHOrO kaapa oT
nepeoro y3na B u3 uncna coceaHux y3nos B B npegenax agpekTueHON o6NacTu n HOMEPOM CIICTEMHOTO
Ka/Jpa BTOPOro CUCTEMHOrO Kagpa OT BTOPOro y3na B U3 coceaHux y3nos B Ha CymMapHOe Kou4ecTso
4MNOB, COCTaBSISIOUIMX O4MH HOMEP CUCTEMHOrO kaapa, a NoCNeAytolLero CyMMUpoBaHusa pesynbTarta
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YMHOXEHNA U pasHOCTU MeX[y MOMEHTOM BpEeMEeHW Havajia npuema nepsoro CUCTeMHOro kagpa w
MOMEHTOM BpEMEHWN Ha4ala npuema BTOpPOro CUCTEMHOro kaapa, 6nuxanwero K MOMEHTY BPEMEHU
HavYyana npuema nepBoro cCuCTemMHoOro kaapa.

14. Cnocob no n.12, cornacHo KOTopoMy TepMuHan aboHeHTa nepegaeT MHGOPMaLUI0 O NPUHUMAEMOW
MOLLHOCTW NEPBbIX U BTOPbIX CUCTEMHbIX KaAPOB Ha KOHTPONNEP PaANOCETH.

15. Cnocob no n.12, cornacHo KOTOPOMY NEepBbI CUCTEMHbIR Kaap NpeacTasnseT coboi kaap,
nepeaaBaeMblid No obLyemy nunoTHomy kanany (OfK) ot nepsoro y3na B.

16. Cnocob no n.12, cornacHo KOTOPOMY BTOPO# CUCTEMHBIW Kaap NpeacTasrnsieT coboi kaap,
nepepasaembiit no obemMy nuiioTHoMy kaHany OTK oT BToporo y3na B.

17. Cnocob no n.12, cornacHo KOTOPOMY MOMEHT BPEMEHW Havana nepeaayn Nepeoro CUCTEMHOro kaapa
npeacTasnaeT coboit HoMep CWUCTEMHOro Kagpa B MOMEHT BPEMEHM, KOraa nepsbli y3en B HauHaeT
nepeaavy NepBoro CUCTEMHOro kaapa.

18. Cnocob no n.17, cornacHo KOTOPOMYy MOMEHT BPEMEHM Ha4ana nepegaym BTOPOro CUCTEMHOro Kaapa
npescTaBnseT cobon HOMEP CCTEMHOrO Kaapa B MOMEHT BPEMEHW, KOraa BTOPOA y3en B HaunHaeT
nepegavy BTOPOro CUCTEMHOrO Kaapa.

19. Cnocob no n.12, cornacHo KOTOPOMY Pa3HOCTb MEXAY MOMEHTamMn BPEMEHN Havana BbIYUCIAIOT Npw
NOMOLL MOMEHTa BPEMEHMN Nepeaayu OT BTOPOro y3na B BTOporo cucTemHoro kaapa, 6nuskanwero K
NepBOMy CUCTEMHOMY Kaapy M3 YWCHia BTOPbIX CUCTEMHBIX KaAPOB, NPUHMMaEMbIX OT BTOpPOro y3na B.

20. Cnocob nepepauv BelaTeNbHbIX AAHHBIX OT COCeAHUX y3nos B

Ha 0AvH U3 MHOXecTBa TepmuHanos aboHeHToB (TA), Npy KOTOPOM TepmuHan aboHeHTa nepemelaeTcs B
obnacTb nepeaayn obcny>xMBaHns Mexay coceqHumu ysnamu B, B cucteme noasuikKHOW CBSA3N
MHOrFOCTaHLMOHHOr0 4OCTYNa C KOAOBbIM pasaeneHunem kaHanos (MAKP), umetoled no MmeHblUeh Mepe aBa
cocegHwx y3na B, koHTponnep paauocetn (KPC), noacoeanHeHHbIN K y3nam B, u TepmuHasnsl aboHeHTOB,
pacnonoXeHHble B COTax, 3aHATbIX COOTBETCTBYOWMMU y3namun B, npudem y3nbl B nepegatoT paHHbIe
aCWHXPOHHO ¥ obwmne BewaTesbHble AaHHbIE NepeaaloT Ha TepmuHan aboHeHTa B npeaenax coT y3nos B,
COrnNacHoO KOTOPOMy:

3anpalumBaloT Yepes3 KOHTPOnnep paguoceaan coceaHue yanbl B o Habnogaemor pa3HOCTM MOMEHTOB
BPEMEHN HOMEPa MEYKCUCTEMHbIX KaApoB OT aHanoruyHoro yana B ao cocegHux yanos B;

coobLaloT C Kaxaoro coceaHero y3na B Ha koHTponnep pagnoceTn pasHoOCTb MEXAY MOMEHTOM BPEMEHY
Havana nepeaayv ero NepBoro CUCTEMHOr0 Kaapa U MOMEHTOM BPEMEHWU Havana npuema BYoporo
CUCTEMHOro kagpa, COOTBETCTBYHOLLEro NEPBOMY CUCTEMHOMY KaAapy, NPUHUMAEMOMY OT aHanoru4YHoro
y3na B;

onpeaenslT NOCPeACTBOM KOHTpONnepa paanoceT CMELLEHNE MOMEHTA BPEMEHN Nepeaaymn Kaxaoro
cocepHero y3ria B ¢ BO3MOXXHOCTLIO NepeAayn cocefHnmMm y3namu B kanpos BeldaTenbHbIx AaHHbIX
OIHOBPEMEHHO, OCHOBbIBAACh Ha BENUYUHAX pasHOCTW, coobulaembix OT cocegnnx y3nos B ¢
nocnepayiouien nepeaavelt onpeaeneHHbIX CMELLEHWA MOMEHTa BPEMEHN Nepeaadn Ha CoOTBETCTBY owue
cocepnHue y3nbl B; u

nepeaardT C KAXAoro cocenHero y3na B KaApbl BelaTenbHblX AaHHbIX B MOMEHT BpEMEHWK Nepe.nadu, K
KOTOPOMY NpPLKIKNaabiBaloT CMeELeHne, nony4aemoe C KOHTponnepa paanoceTu.

21. Cnocob no n.20, cornacHo KOTOPOMY KOHTPOJINEpP paanoCcBA3n nepesaeT onpeaeneHHble CMELLEHUs
MOMEHTa BPEMEHW Nepeaaym Ha TepmuHan aboHeHTa, pacnonoKeHHbi B obnactn nepenaym
obcnyxuBaHuA.

22. Cnocob no n.20, cornacHo KOTOPOMY NEPBbIE U BTOPbIE CUCTEMHbIE Kafpbl NpeacTaBNsaioT coboi
Kagapbl, nepeaasaembie No obujemy nurioTHomy kaHany (OFK) oT nepsbix 1 BTOPbIX y3r108 B
COOTBETCTBEHHO.

23. Cnocob no n.20, cornacHo KOTOPOMY MOMEHTbI BPEMEHW Ha4ana nepeaaqv v Nnpuema nepeoro
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CUCTEMHOro Kaagpa U MOMEHTbl BpEMEHU Havana nepeaayv n npnema BToporo CUICTEMHOIO Kagpa
onpeaensioTCa Homepamu CUCTEMHbIX KaapoB. .

24. Cnocob no n.20, cornacHo KOTOPOMY MOMEHT BPEMEHM Hayana Npuema BTOPOro CUCTEMHOro Kagpa
npeacTaenseT coboit MOMEHT BPEMEHM Ha4ana npuema, 6nukanwmii K MOMEHTy BpeMeHn Havana
nepeaayu Nepeoro CMCTEMHOro Kagpa U3 Yucna MOMEHTOB BPEMEHWU Havana Npuema BTOPbIX CUCTEMHbIX
Ka4poB, NpVHMaeMblx OT BTOpOro y3na B.

25. Cnocob nepepaqu BewaTeNbHbIX AaHHBIX OT CoceaHnx y3nos B Ha oAnH N3 MHOXeCTBa TEpMUHanNoB
aboreHToB (TA), npu KOTOPOM TepmuHan aboHeHTa nepemetliaeTca B o6nacTb nepeaaqmn obcnyxnsaHus
Mexay cocefHuMu y3namu B, B cucteme noaBUIKHON CBA3V MHOrOCTaHLIOHHOrO A4OCTYNa C KOAOBbLIM
pasaeneHuem kaHanos (MAKP), umeioliieit no MeHbLelh Mepe aBa cocefHux y3na B, koHTponnep
paavoceTh (KPC), noncoeanHeHHbI K y3nam B, n TepmuHans aboHEHTOB, pacnonokeHHble B coTax,
3aHATbIX COOTBETCTBYIOWUMU y3namu B, npuyem y3nbl B nepeaaioT gaHHble acuHXPOHHO 1 obwvie
BeujaTenbHble AaHHble nepeaatoT Ha TepMuHanel aboHEHTOB B Npefenax coT y3nos B, cornacHo KOTopomy:

3anpawmBaloT 4epes KOHTPONNEp paanoceTy y TepmuHana aboHeHTa, pacnonoXeHHoro B obnacTv
nepenaqu obcnyxnsaHus, Habniogaemylo pasHOCTb MOMEHTOB BPEMEHN HOMEPA MEXCUCTEMHBIX KafpoB
Mexay coceaHumm yanamu B;

NpUHUMAIOT nocpeacTsom T A CUCTEMHbIE Kaapbl OT COCeaHux y3nos B, namepsioT Habnogaemyo pasHocTe
MOMEHTOB BPEMEHU HOMEPA MEXKCV CTEMHbIX KAAPOB, OCHOBLIBASICb HA MOMEHTE BPEMEHW, B KOTOPbIN
cucTeMHble Kagpbl Bbinu NnepeaaHsl 0T cocegHux y3nos B, n coobulaloT pesynbTaT namepeHus Ha
KOHTpPONNep paguoceTu;

onpeaensioT NOCPeACTBOM KOHTpOnfepa pagnoceTyt CMELEHME MOMEHTA BPEMEHM NepeaaYn Kaxaoro
coceaHero yana B ¢ BO3MOXHOCTbIO NepeAayun coceaHumi yanamv B kagpos BeujaTenbHblX 4aHHbIX
0ZIHOBPEMEHHO, OCHOBbIBaACL Ha Hab N 4aemoi Pa3HOCTY MOMEHTOB BPEMEH HOMEPA MEXCUCTEMHbIX
kagpos ot TA, c nocneayioliei nepeaaqen onpeAeneHHbIX CMELLEHU MOMEHTOB BPEMEHN Nepeaadn Ha
COOTBETCTBYIOWME COCeAHMe Y3nbl B, u

nepeaaroT C KaxAoro coceaHero y3na B kaapbl BewatenbHbiX 4aHHbIX B MOMEHT BpEMEHM Nepeaaqu, K
KOTOPOMY NPUMEHSIETCA CMELLEHWE, NPUKNablIBaeMoe C KOHTponnepa paanoceTy.

26. Cnocob no n.25, cornacHo KOTOpPOMY C KOHTpPONNepa paAMoceTn NepeaaloT onpeaeneHHbIe CMeLLeHUst
MOMEHTOB BpEMEHM Nepefayun Ha TepmuHan aboHeHTa, pacnonoxeHHbIR B obnactu nepegayn
obcnyxmeaHus.

27. Cnocob no n.25, cornacHo koTopomy Habntogaemyto pasHOCTb MOMEHTOB BPEMEHU HOMepa
MEXCUCTEMHbIX KaAPOB BbIYMCNSIOT NOCPEACTBOM YMHOXEHUA PA3HOCTN MeXAy HOMEPOM CUCTEMHOTO
Kagpa NepBoro CUCTEMHOro kaapa OT NepBoro y3na B u3 uiucna cocegHux y3nos B B npeaenax
achhexTuBHOM 0BNACTN N HOMEPOM CUCTEMHOrO Kagpa BTOPOro CUCTEMHOro kagpa oT BTOpPOro y3na B u3
“ucna cocegHux y3nos B, Ha cymmapHoe KOnu4YeCcTBO YYMNOB, COCTaBNSIOWMUX OAUH HOMEP CUCTEMHOMO
Kaapa, ¢ nocnegyiownm CyMMMPOBaHUEM pe3y NbTaTta YMHOKEHUS U PA3HOCTN MexX4y MOMEHTOM BPEMEHU
Hayana npvema NepBoro CUCTEMHOro KaApa h MOMEHTOM BPEMEHU Havana npvema BTOPOro CUCTEMHOIO
kagpa, bnmkanwero Kk MOMEHTY BPEMEHW Havana npvema nepBoro CUCTEMHOro kagpa.

28. Cnocob no n.27, cornacHo KOTOPOMY Ha 3Tane onpeaereHns CMeLEHUA MOMEHTOB BPEMEHWU NepeaaYn:

onpeaensioT Nnepeoe cMelleHne MOMEHTa BpeMeHu nepegayv AN\ nepsoro y3na B nocpeacteom
YMHOXEHUA KOHKPETHOO LIENOro Yucna u3 uenbix yucen ot 0 4o 255 Ha cyMmapHoe KONWYeCTBO YMNOB,
COCTaBNAIOLLMX OANH HOMEP CUCTEMHOIO Kaapa, C NOCNeyHownMM CyMMUPOBAHNEM PE3YNbTATa YMHOIKEHIAS!
Ha KOHKpeTHoe uenoe uncno us yucen ot 0 go 38399, n

onpeaenarnT BTOpPOE CMeWeHne MOMEHTA BPEMEHWU Nepeaadn AnNs BTOPOro y3na B nocpencTsom
CyMmMUupoBaHua Habnioaaemol Pa3HOCTN MOMEHTOB BPpEMEHN HOMEPa ME)KCUCTEMHbIX KaapoB 1 BENUYUHbI
nepsoro CMeleHna MOMeHTa BpeMeHu nepegayv Ana nepeoro y3na B.
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(54) CNOCOB NEPEOAYN OBCNTYXXNUBAHUA ABOHEHTCKOWN CTAHUUWU MEXOY
BA30BbIMU CTAHUMUAMU ABYX PA3NIUYHbIX COTOBbLIX CETEW, OOHA U3
KOTOPbLIX ABNAETCA NPUOPUTETHOU NO OTHOLWEHUIO KO BTOPOU, U
YCTPOUCTBO AJIA EFrO OCYWECTBJIEHUA

1. Cnocob nepepaumn obcnyxmeaHus aboOHEHTCKOR CTaHLun mexay 6a3oBbiMKU CTaHLUMAMY OBYX pa3fuyHbIX
COTOBbIX CETEN, 04HA U3 KOTOPbIX ABNSETCA NPMOPUTETHON NO OTHOLIEHWIO KO BTOPOIA, NPW KOTOPOM Ha
aboHeHTCckon cTaHuuu, obcnykiBaemoi ucxoaHol 6a3oBol CTaHIMeln HeNPUOPUTETHOR CETK, onpeaensaioT
cocegHioio 6a30ByI0 CTaHLMIIO NPUOPUTETHOM CETH, 3aKNDYaWIMIACA B TOM, 4TO Ha AC cpasHuBaloT
MOLLHOCTb curdana cocegHet BC npuoputeTtHoi cetn P, ¢ noporom noaaepsku CBA3N 0AHOBPEMEHHOW

CBA3M C NPUOPUTETHOI 11 HE NPUOPUTETHON ceTamu P, ., €CIM MOWHOCTL cUrHana coceanen bC
NpUOpPUTETHOWN CeTH Pc He NpeBblWwaeT NOpor OQHOBPEMEHHO! CBA3W C NPUOPUTETHOA U HENPUOPUTETHON
ceTamu P, . nnv NpesbILIaeT ero B TeYeHne Bpemenn T, MeHbwem 3afaHHoro uiTepeana T, 1o Ha AC
CPpaBHWBAIOT MOILIHOCTb curkana coceane# 6C npuoputeTHoi cetu P, ¢ noporom P, Ao Tex nop, noka
curHan cocepHeit BC npuoputeTHon cetn P, NpesbicUT 3a4aHHbii nopor P, B TeYeHwe BpemeHu, 6onbliem
3aAaHHoro wHTepsana T, ecnv MoIYHOCTb curHana coceaHen bC npuoputeTHol ecTu P, ripesbiwaet
Nopor O4HOBPEMEHHOM CBS31 C NPUOPUTETHOR U HENPUOPUTETHOW CeTaMU P, B TeYeHue BpEMEHH,
Gonbluem 3apaHHoro uhTepsana T, Ha AC ycTaHasnuealoT ceasb ¢ BC coceaHeh NpuopuTeTHO! ceTv n

nogAepXuBaIOT CBA3b OJ4HOBPEMEHHO C 6a30BbIMW CTaHILMAMU NPUOPUTETHON U HENPUOPUTETHON CeTed,
nocne yctaHosnenus ceaau AC ¢ BC npuoputeTHoii ceTu, Ha AC ¢ nepuoaom T, CpaBHUBAIOT MOLWHOCTb

curiana BC npuopuTeTHoi ceTn P ¢ NOporom 04HOBPEMEHHO CBA31 C NPUOPUTETHOM U HENPUOPUTETHON
cetei P, 1 NOporom CBA3N TOMbKO C NPUOPUTETHOR CETbI Pnp, rae nopor Pnp Bonbwe nopora P, ., ecnn
NOPOr CBA3W TOSIbKO C NPHUOPUTETHON CETHIO P'1p He NpeBbileH, a NOPOr O4HOBPEMEHHOW CBR3W C
NPUOPUTETHON U HENPUOPUTETHOW ceTamu P, npesbiweH, To Ha AC cHoBa C nepuoAom T, cpasHuBaloT
MoLHOCTb curdana BC npuoputeTHoi cetn P, ¢ noporamn P, 1 Pnp, €Cnn NOpor 0 AHOBPEMEHHOIW CBS3N C
NPVOPUTETHOMN ¥ HENPUOPUTETHOM CETSMU P, . HE NPEBbIWEH B TEYEHWe BpemeHN, Gonbliem 3aAaHHOro
wHTepsana T, ..., TO Ha AC noagepxusaiT cBA3b ¢ BC TONbKO HENPUOPUTETHOR CETW, ECIM NOPOT CBA3MN C
NPVOPUTETHOW CeTbio P ) NPEBbILLIEH B TEYEHNE BPEMEHY, 6onbluem 3agaHHOro uHTepeana Tn., Ha AC
no4AepXuBaloT CBA3b TONLKO ¢ BC npuoputeTHOM ceTw, U ¢ nepuodom T, CPaBHNBAIOT MOILHOCTL CurHana
BC npuopuTeTHO ceTn P ¢ NOporom 04HOBPEMEHHOI CBS3N C NPUOPUTETHON U HENPUOPUTETHOR CETAMN
P, ¥ C NOPOrom CBA3M TOSILKO C NPNOPUTETHON CETHIO Pnp, €CN NOPOr CBA3M TONBKO C NPUOPUTETHOM
CeTbr P"p NPEBbILIEH MM MEHbLLE ero B TeYeHne BpeMeHn T, MeHbLeM 3a4aHHOro uHTepeana T, . o, TO
Ha AC cHosa ¢ nepvoAom T, CpaBHMBAIOT MOWHOCTbL curHana bC npuoputeTHoi cetn P, ¢ noporom
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OAHOBPEMEHHOI CBA3W C NPUOPUTETHON M HENPUOPUTETHOM CETAMU P, 1 NOPOrom CBA3N TOMBKO C
NPUOPUTETHOR CETLIO Pnp 00 Tex nop, Noka MOWHOCTb curHana coceanein BC npuoputeTHol ecTu ByaeT
meHbwe nopora P np ¥ Gonbwe nopora P, B TeueHne Bpemern T, paBHOM urm Gonblwem 3aAaHHOMo
wHTepsana T, npr €CN MOLLHOCTL CUrHana cocepHeit BC npuoputeTtHoi ceTu P, ByaeT meHbiie nopora
Pnp u Gonbwe nopora P, B TedeHne spemern T, Gonbluem 3aganHoro uHTepsana T, . np » TO HA AC

yCTaHaBNMBaloT cBA3b C BC coceaHei HENPUOPUTETHON CETU 1 NOAAEPKUBAIOT CBA3b OAHOBPEMEHHO C BC
NPUOPUTETHOR 1 HENPNOPUTETHOW CeTel, nocrne Yero cHosa Ha AC ¢ nepuoaom T, CPaBHUBAIOT MOLLHOCTbL

curHana BC npuopuTeTHoA ceT P C NOpOromM 0AHOBPEMEHHO CBA3U C NPMOPUTETHOR M HENPUOPUTETHOM
ceTamu P, 1 NOPOrom YCTaHOBIIEHINA CBSA3M C NPUOPUTETHOM CeTblo P .

2. Cnocob no n.1, oTnnvalowwmiica Tem, uto Ha AC onpegensioT coceaHow BC npuopuTeTHOR ceTw,
OCYLLECTBNSIA Nouck curHanos BC coceaHnx COT NPUOPUTETHOW CETK B 3a4aHHON YaCTOTHO-BPEMEHHOWM
obnacTu, 3anoMUHas MOLLIHOCTM ClrHanos obHapyXeHHbIX CirHanos coceaHux cot BC npuoputeTHOR ceTy,
yCpeaHss ux, BbIGMpas curHan ¢ MakCuManbHoR CpeHen MOLHOCTLIO, NPUHUMAR PeLIeHe 0 ToM, YTO
BblIOpaHHbIN CuUrHan sBnAeTCs curHariom coceaHen BC NnpnopuTeTHON ceTu, 3anoMnWHas 4acTOTHO-
BPEMEHHOE NoNoXeHne curyana cocearen BC NnpMopuTETHOM CeTwm,

3. YcTpoicTBo nepeaaum obcnyxueanns aboOHEHTCKON CTaHumMK, coaepxallee Nepsbld 1 BTOpoi 6noku
CpaBHEHWA C NOPOroM, NEPBbIA U BTOPOW NOrnyeckue anemeHTbl Y, nepsblil 1 BTOPOI CHETYUKIN, reHepaTop
TaKTOBbIX UMNYNbCOB, NEPBbLIA U BTOPOA TpVrrepbl, Npu 3TOM BXOAbl NEPBOro # BTOporo 6510koB cpaBHEHUS
C noporom obveanHeHbl, 06pa3ys nepebi Bxo4 YyCTPOACTBA, BbixOa nepeoro 6n1oka CpaBHEHUS C NOPOrom
COeAWHEH C NepBbIiM BXOAO0M NEPBOro NOMMYECKOro anemeHTa W, Bbixoq BTOporo 6noka cpaBHeHus ¢
NOpOromM COEAUHEH C NEPBbIM BXOAOM BTOPOro NIOFMYECKOro anemMenTa W, BTopble Bxodbl Nepsoro u
BTOPOro florvyeckunx ariemenToB M obveavHeHbl, 06pasys BTOpOi BXxOA YCTPOWCTBA, BbIXO4 reHepaTopa
TaKTOBbIX UMNYNbCOB COEANHEH  C NEPBLIMWA BXOAAMK NEPBOrO U BTOPOrO CHETYMKOB, BbIXOA BTOPOro
cYeTuMKa CoeAVHEH C NEpPBbIM BXOAOM BTOPOro TpUrrepa, Bbixoa KOTOPOro SBASETCR BTOPbIM BbIXOAOM
YCTPOICTBA, @ BbIXOA NEPBOro TPUrepa - NEPBbLIM BbIXOAOM YCTPOWCTBA, OTNNAIOLIEECA TEM, YTO BBEAEHbI
nepBbIit, BTOPOI U TPETWH norudeckue anemenTbl HE, Tpetuit, yeTBepTbiii 1 NATLIA F1OrMYECKUE INEMEHTDI
W, TpeTUin 1 YeTBEPTLI CHETHYMKK, NEPBbIR, BTOPOW U TpETUA norndeckue anemeHtol NN, npy aToM BbIXOA
NepBOro forM4eckoro anemeHTa M coegnHeH co BXO40M NEPBOro NOrM4eckoro anemeHTa HE v sTopbiM
BXO/[JOM BTOPOrO CHETHMKA, BbIXOA BTOPOroO FIOFMHECKOro anemeHTa N coeauHeH Co BXOAOM BTOPOro
norudeckoro anemexTa HE 1 nepebim BXOAOM TPETLErO TOMMYECKOro anemeHTa W, Bbixo4 nepsoro
norudeckoro anemeHta HE coeguHeH CO BTOpPbIM BXOAOM TPETbEro riorm4eckoro anemexta W, sbixoa
KOTOPOro COeAWHEH CO BTOPbIM BXOA0M NEPBOrO CHETHMKA U NEPBLIM BXOAOM YETBEPTOro NOrm4eckoro
anemeHTa W, BbIxO4 BTOPOro Norm4eckoro anemexta HE coeguHeH C nepebIMM BXxOA4aMu NEPBOro
TpeTbero norudeckux anementos WM vn nsToro norm4eckoro anemeHta U, nepsebie Bxoabl TPETLEMO K
YEeTBEPTOro CHETHVIKOB COeAWHEHBI C BbIXOAOM reHepaTopa TakTOBbIX UMNYNbCOB, BbIXOA NEPBOrO CYETYMKA
CoeAMHEH C NepBbIM BXOAOM BTOPOro normyeckoro anemexHta UMM v BTopbiM BXO40M TpETLErO
norunyeckoro anemeHTa WA, BTOpon BxoA BTOPOro siormdeckoro anemeHta WA coeguHeH € BbIxoAOM
BTOPOro cYeT4uka, TpeTbi BXOAbI BTOPOro U TpeTbero siorndeckix ariemeHtos NN coeaunHeHbl C BbIXOAOM
TPETbEero CHETHUKA, BbIXOA YETBEPTOrO CHETUMKA COEAUHEH CO BTOPbLIM BXOAOM NEPBOro S10r14ecKoro
anemenTa WJIN n YeTBepTbiM BXOAOM TpeTbero norideckoro anemeHta UIN, Bbixoa KOTOPOro coeavHeH co
BTOPbIM BXOA0OM BTOPOrO TPUITEPa, BbIXOAbl NEPBOr0 M BTOPOro Normyeckux anemerHTos UM coeanHeHs!
COOTBETCTBEHHO C NEPBbIM U BTOPbIM BXOAaMuU NEPBOro TpUrrepa, BbIxo4 NEPBOro Tpurrepa CoeauHeH co
BTOPbIMA BXOA4aMU HYETBEPTOrO U NATOr0 NOMMYECKUX 3NEMEHTOB W, BbIx04 YETBEPTOro NOrnyYeckoro
ariemeHTa W coeanHeH Co BTOPbIM BXOAOM TPETLErO CHETHYUKA, BbIXOA NATOrO SIoru4eckoro anemenTa v
COEeAMHEH CO BTOPbIM BXOAOM YETBEPTOro CYeTYMKA, BbIXO4 BTOPOro Tpirrepa CoeaquHEH CO BXOA0M
TPETLEro NOrMYeckoro anemenTa HE n TpeTbM BXOA0M NATOrO NIOFMYECKOro anemeHTa W, Bbixoa TpeTbero
noruyeckoro anementa HE coeauHeH € TPeTbUM BXOAOM YETBEPTOrO NOrMYECcKoro anementa W.
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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

power control using the forward channel in a CDMA system.

I 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
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
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. 1
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

to yield a composite signal of better quality. On the reverse link in FIG. 2, the mobile’s
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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”) 16 contains a selector 18 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 ghare 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 handoffs, where the mobile station transmits
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
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 DATA FOR TRANSMISSION" issued April 2, 1996 of Padovani
et al., and assigned to the assignee of the present invention, recites a more detailed
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. 5,383,219, entitled "FAST FORWARD LINK
POWER CONTROL IN A CODE DIVISION MULTIPLE ACCESS SYSTEM" issued
to Wheatley HI, et al.,, and assigned to the assignee of the present invention, the
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
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
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‘thc
mobile station is incurring at each rate. As an example, for a given traffic rate, the
selector calculates an error rate of "E1."

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 > O, the power level
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will be Puomina + P, where P is a function of the value of E1 and Ppomina; is the power
level set by the carrier for that geographical area. If E1=0, the power level will be
Puominai.  If E1<0, the po.wer. level is Ppomina - P.  The selector forwards the next frame
to be transmitted to the mobile to the base stations that are communicating with
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
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
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 station 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.

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

5 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

10  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.

15 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
20 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 link 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
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
power control signals between the mobile station 10, the base stations 12, 14, and the
base station controller 16 or selector 18 during a soft handoff operation.  Each time -
period T, T+1, etc., represents a frame of information transmitted. It is noted that
although thé 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 18. What follows is an example of a scenario in which the present
invention is applicable. |

At time T, the mobile station 10 determines the mean SNR 110 of the forward
channel gain. At time T + 1, the mobile station 10 transmits 112 a delta SNR signal Y
corresponding to the difference between forward channel SNR and the desired forward
channel SNR to both base stations 12, 14. The delta SNR signal instructs the base
stations that they should be transmitting at a gain Yjgai» for optimal power control for the
mobile station. Also at time T + 1, the source base station 12 receives delta SNR' signal
Y 114. However, suppose the target station 14 receives an erroneous delta SNR signal
X orreceives no signal 116. At time T + 2, the base station controller 16 receives delta
SNR signal Y 118 sent 115 from the source base station 12 and error signal X 118 sent
117 from the target base station 14. The selector 18 (not shown in FIG. 4) or base
station controller 16 receives both gain values and determines the gain value at which
each base station should be transmitting. Suppose in this example that the optimal gain
corresponds to the received delta SNR signal is Ygin. The selector 18 then transmits a
command Y c,mmand tO €ach base station instructing the base station to transmit at a traffic
gain Ygain 118. By the time T + 2, the source base station 12 has adjusted its traffic gain
to Ygain 122, and the target base station 14 has adjusted its power gain to Xgain 120. At
time T + 4, the base stations 12, 14 have received the traffic gain control signal Y command
122 from the base station controller 16 and each transmits at a power level of Y., 124,
126. However, due to backhaul one of the base stations 12, 14 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 levelg, frame delay information is also included with
the gain information. |

The base stations 12, 14 will utilize the frame delay information and gain
information and set the gain at time T + 2 to Ygin. 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 12, 14 is resynchronized with the appropriate gain. Therefore,
the same frame of information sent and received from the mobile station 10 to each base
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 16 may receive error signal Y 114 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 Yg,, 124, 126 at a time or more than one
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 114 to the
source base station 12. The source base station 12 responds by adjusting its transmit
power to Ygin 122. The mobile station 10 also transmits a SNR signal Y 112 to target
base station 14. Suppose the target base station receives the SNR signal as X 116 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 18
synchronizes the control of the source base station 12 and the target base station 14. To
accomplish this control, thé source base station 12 forwards the SNR signal Y 115, and
the target base station 14 forwards its received SNR signal X 117 to the selector 18. The
selector 18 transmits to the source base station 12 and the target base station 14 the
chosen power transmission level Y g.in 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 Ycommanda 124, 126 to instruct each base station 12, 14 to
transmit at a traffic gain of Yg.in. When one base station receives the gain adjustment
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
same power Y g, 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
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

1. A mobile communication system having frame-by-frame power control
comprising:

a mobile station;

a plurality of base statioﬁs;

a selector capable of controlling and synchronizing communication between said
plurality of base stations 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
reverse link, each of said base stations capable of transmitting said signal-to-noise-
ratio signal to said selector;

said selector being adapted to transmit a transmission gain command
corresponding to said signal-to-noise-ratio and a frame delay information signal to
each of said base stations; and

each of said base stations being adapted to adjust a transmission power level
according to said gain command, wherein each base station transmits
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
stations utilizes said frame delay information for adjusting base station transmission
power level and inserts a corrected 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 previous frame.
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3. A mobile communication system having frame-by-frame power control
comprising:

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
reverse link, to said source base station and said target base station, said source base
staﬁon and said target base station each being adapted to adjust power transmission
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;

said selector being adapted to transmit a transmission gain command
corresponding to said signal-to-noise-ratio and a frame delay information signal to
said source base station and said target base station; and

said source base station and said target base station each being adapted to adjust
transmission power level according to said transmission gain command, wherein
each of said source and target base stations transmits communication signals to said

mobile station at a desired power level in synchronized frames.

4. The mobile communication system of claim 3, wherein said source base

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
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
station and said target base station utilize said frame delay information for adjusting
base station transmission power level and insert a corrected 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 previous frame, wherein

said mobile station communicating with said source base station may transfer
from communicating with said source station to said target station with minimum

disruption in signal quality.

6. A mobile communication system having frame-by-frame power control
comprising:

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-
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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said mean signal-to-noise-ratio signal on a reverse link to said source base station
and said target base station;

said source base gtation and said target base station being adapted to adjust power
transmission level according to said mean signal-to-noise-ratio signal, said source
base station and said target station being adapted to transmit said signal-to-noise-
ratio signal to said selector;

said selector being capable of transmitting a transmission gain command
corresponding to said mean signal-to-noise-ratio and a frame delay information
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
transmission power level according to said transmission gain command, wherein
each of said source and target base stations transmits communication signals to said

mobile station at a desired power level in synchronized frames.

7. A mobile communication system as in any one of claim 1 wherein said

signal-to-noise-ratio signal is transmitted out of band.

8. The mobile communication system of claim 3, wherein said source base
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
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

previous frame, wherein
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said mobile station communicating with said source base station may transfer
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
communication system having a plurality of base stations, a selector, and a mobile
station, said method comprising:

receiving communication signals at said mobile station from more than one of
said plurality of base stations via a forward channel;

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
signal-to-noise-ratio information corresponding to a mean signal-to-noise-ratio
po;ver level received from said plurality of base stations which are simultaneously
communicating with said mobile station;

transmitting said signal-to-noise information from each base station to said
selector;

determining in said selector, based on said forward channel signal-to-noise
information, a desired station transmission power level,

providing each base station with said desired transmission power level and a
frame delay corresponding to said desired transmission power level; and

adjusting base station transmission power level in subsequent frames according

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,

wherein said method is executed during a soft hand-off operation.

11. The method of claim 9 wherein adjusting said desired transmission power
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
said previous frame, wherein transmission power levels for said plurality of base
stations simulta‘neously communicating with said mobile station will be

synchronized.

12. The method of claim 11 wherein said steps are executing during a soft-

handoff operation.

13. A method for adjusting a traffic channel transmission power level in a
communication system having a first and second base station, a selector, and a
mobile station, saici method comprising the steps of:

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-

noise-ratio signal to said selector;
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determining at the selector between the two received mean signal-to-noise-ratio
signals from each base station, a most reliable mean signal-to-noise-ratio signals and
calculating a desired base station transmission power level;

providing the first and second base stations with said most reliable transmission
power level;

“adjusting each base station traffic transmission power level according to said

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
adjusting said base station traffic power transmission level comprises correcting a
previous power transmission level in a previous frame according to said frame delay
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

hand-off operation.

16. In a system having a plurality of base stations and at least one selector,
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

stations on a forward link and information is communicated to said plurality of base
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stations from said mobile unit on a reverse link, a method of controlling base station
géin comprising the steps of:

transmitting from th;a mobile unit to each base station forward link signal-to-
noise data;

determining from said forward link signal-to-noise data received from each base
station an improved power transmission level for each base station;

providing each base station the improved power transmission level and a frame
delay corresponding to the improved power transmission level; and

adjusting base station power transmission level in subsequent frames using the
improved power transmission level and corresponding frame delay.

17. A mobile communication system as in any one of claim 3 wherein said

signal-to-noise-ratio signal is transmitted out of band.

18. A mobile communication system as in any one of claim 5 wherein said

signal-to-noise-ratio signal is transmitted out of band.

19.  The method of claim 11, wherein the steps are executed during a soft

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.: 11/434,330

Confirmation No.: 5166

Filed: May 15, 2006

For: SUPPORTING ENHANCED UPLINK
TRANSMISSION DURING SOFT
HANDOVER

Group: 2419

Examiner: Brian S. Roberts

Our File: 1-2-0674.2US
Date: April 27, 2009

REPLY PURSUANT TO 37 C.F.R. §1.111

Mail Stop Amendment
Commaissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

This Reply is being timely filed in 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.
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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 primary Node-B of a plurality of Node-Bs,
comprising:

selecting a primary Node-B out of a plurality of Node-Bs 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-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 1n response to the received enhanced uplink data packet wherein
the transmission of either the ACK or NACK 1s based on the results of the CRC and

the ACK or NACK is transmitted by the primary Node-B of the plurality of Node-
Bs;
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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.

11-13. (Canceled).
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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.

FElection 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 Rejections - 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 -

IPR2023-01270 Page 282



Applicant: Guodong Zhang et al.

Application No.: 11/434,330

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-
Bs and then each Node-B checks errors in the received uplink data and each Node-B
transmits ACK or NACK information to the UE. Since Lee teaches using a
plurality of Node-Bs to communicate with a UE instead of selecting a primary Node-
B and does not teach using that primary Node-B 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-B 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 -

IPR2023-01270 Page 283



Applicant: Guodong Zhang et al.
Application No.: 11/434,330

of claims 9 and 10 1s 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 1s respectfully requested.

Respectfully submitted,

Guodong Zhang et al.

By /Thomas A. Mattioli/
Thomas A. Mattioli
Registration No. 56,773

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
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Application No. Applicant(s)
11/434,330 ZHANG ET AL.

Office Action Summary Examiner ArtUnit
BRIAN ROBERTS 2419

-- The MAILING DATE 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 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO periodforreply 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. § 133).

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)X] Responsive to communication(s) filed on 27 April 2009.
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)[J Since this application 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, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 9 and 10 is/are pending in the application.
4a) Of the above claim(s) _____is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)X] Claim(s) 9 and 10 is/are rejected.
7)1 Claim(s) _____is/are objected to.
8)[] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[]] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant 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 required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAll  b)]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies ofthe certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) D Other: ____ __

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20090609
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DETAILED ACTION

e Claims 9-10 remain pending.

Claim Objections
Claim 9 is objected to because of the following informalities:
e Claim 9line 7, "UE" should read --user equipment (UE)--.

Appropriate correction is required.

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112:

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 9-10 are rejected under 35 U.S.C. 112, 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.

- Inreference to claim 9

Claim 9 is directed to a method "implemented in a primary Node-B of a plurality
of Node-Bs" as stated in line 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 plurality of Node-Bs. Therefore, the limitation "selecting a
primary Node-B out of a plurality of Node-Bs supporting handover" in lines 5-6 was not

described in the original disclosure and thus is considered new matter.

- Inreference to claim 10

Claim 10 is rejected as being dependent on rejected independent claim 9.

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 9-10 are rejected under 35 U.S.C. 112, second paragraph, as being
indefinite for failing to particularly point out and distinctly claim the subject matter which
applicant regards as the invention.

- Inreference to claim 9

Claim 9 recites the limitation "the primary Node-B" in line 14. It is unclear if the

antecedent basis for this limitation is "a primary Node-B" of line 3 or line 5.

- Inreference to claim 10

Claim 10 is rejected as being dependent on rejected independent claim 9.

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the priorartare such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 9-10, as best understood, are rejected under 35 U.S.C. 103(a) as being
unpatentable over Lee et al. (US 7346035) in view of Cheng et al. (US 2002/0191544).

- Inreference to claim 9

In Figure 8, Lee et al. teaches a method for a UMTS FDD enhanced uplink
communication 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 plurality of Node-Bs (The Examiner interprets non-
primary Node-Bs to be any Node-Bs inthe UMTS network that the UE is not
communicating with) that includes: inherently selecting a primary Node-B (820) out a
plurality of Node-Bs supporting handover, transmitting to a UE (850) specified
scheduling information, wherein the specified scheduling information is not transmitted
to the UE (850) by any non-primary Node-B of the plurality 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 uplink packets from the
UE (850) (Figure 8, step 821); transmitting an acknowledgement or a negative
acknowledgment to the UE (850) in response to the received enhanced uplink data
packet; delivering successfully received enhanced uplink data packets to a radio
network controller (810) (Figure 8 step 817); and receiving enhanced uplink data

packets from the UE (Figure 8 step 821). (column 8 line 66 - column 9 line 51)
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Lee et al. does not explicitly teach performing a cyclic redundancy check wherein
the transmission of either the ACK or NACK is based on the results of the CRC.

In Figure 2, Cheng et al. teaches performing a cyclic redundancy check (s6) to
determine if a received packet is valid and the transmission of either the ACK or NACK
(s9) is based on the results of the CRC. (paragraph 0044)

It would have been obvious to a person of ordinary skill in the art at the time of
the invention to modify the by the primary Node-B of Lee et al. to include performing a
cyclic redundancy check wherein the transmission of either the ACK or NACK is based
on the results of the CRC as suggested by Cheng et al. because it allows for
determining whether a received packet is valid and retransmission of the packet if it is
not valid in order to decrease the error rate of a communication between a UE and a

Node-B.

- Inreference to claim 10

The combination of Lee et al. and Cheng et al. teaches a system and method
that covers substantially all limitations of the parent claim. In Figure 8, Lee et al. teaches
soft combining an initial transmission of an enhanced uplink data packet stored in a
buffer (826) with a retransmission of the enhanced uplink data packet (Figure 8, step

824). (column 8 line 66 - column 9 line 51)
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Response to Arguments
Applicant's arguments filed 04/27/2009 have been fully considered but they are
not persuasive.

e On pg 5 of the Remarks, the Applicant contends that Lee does not teach
selecting a primary Node-B then transmitting to the UE both specified
scheduling information and ACK or NACK information based on the results
of a CRC.

e 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) which to communicate with since
a UE (850) communicates with a Node-B such as Node-B (820) in Figure 8,
and that Node-B must have been selected for the UE (850) to be able to
communicate with it. The Examiner does not rely on Lee to teach
transmitting to the UE ACK or NACK information based on the results of a
CRC. The Examiner has relied on the combination of Lee in view of Cheng

et al. to meet the limitation as described in the above rejection.

Conclusion
Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR 1.136(a).
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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 37 CFR 1.136(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 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
(5671)272-3095. The examiner can normally be reached on M-F 10:00-7:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DANIEL RYMAN can be reached on (571) 272-3152. The fax phone
number for the organization where this application or proceeding is assigned is 571-

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 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

BSR
06/09/2009

/Daniel J. Ryman/
Supervisory Patent Examiner, Art Unit 2419
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in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
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D Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
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D Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) fora period of months
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

[ ] Other
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The RCE fee under 37 CFR 1.17(e} is required by 37 CFR 1.114 when the RCE is filed.
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Deposit AccountNo 090435
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Privacy Act Statement

The Privacy Act of 1974 (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
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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.

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.

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 1974, as amended, pursuant to 5 U.S.C. 552a(m).

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 International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

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. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/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
29086. 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.

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. 122(b) orissuance of a patent pursuantto 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, 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.

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.: 11/434,330

Confirmation No.: 5166

Filed: May 15, 2006

For: SUPPORTING ENHANCED UPLINK
TRANSMISSION DURING SOFT

HANDOVER
Group: 2419
Examiner: Brian S. Roberts

Our File: 1-2-0674.2U8S
Date: September 15, 2009

REPLY PURSUANT TO 37 C.F.R. §1.114

Mail Stop RCE
Commaissioner 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.

herewith.

A Request for Continued Examination (RCE) is filed concurrently

Please amend the application without prejudice or disclaimer as follows:
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Applicant: Zhang et al.
Application No.: 11/434,330

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
primary-Node-B-of-a-plurality-of Node-Bs, comprising:

seleeting-a-prinarvy-Node-B-out-ofa-pluralitvofNode-Bssuppertingsoft
handover;

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 efthe-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 1n response to the received enhanced uplink data packet wherein
the transmission of either the ACK or NACK 1is based on the results of the CRC-and
the- ACK-0r-NACK is-transmitted-by-the-primary Node-B-of theplurahty-of Node-
Bs: and
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delivering successfully received enhanced uplink data packets to a radio
network controller (RNC)—~and
recetving-enhanced-uphnk - data-packetsfrom-the U E.

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.

11-13. (Canceled).
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Applicant: Zhang et al.
Application No.: 11/434,330

REMARKS/ARGUMENTS
After the foregoing Amendment, claims 9 and 10 are currently pending in
this application. Claims 1-8 and 11-13 were canceled previously without prejudice.

Claim 91s amended in the present reply.

Claim Objections

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 Rejections - 35 USC § 112

Claims 9-10 are rejected under 35 U.S.C. § 112, 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
Node-B out of a plurality of Node-Bs. Claim 9 has been amended and withdrawal of

the 35 U.S.C. § 112 rejection of claims 9 and 10 1s respectfully requested.
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Claim Rejections— 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-Bs 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 i1s 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
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the UE ... wherein the transmission of either the ACK or NACK 1s 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 receiving and
decoding a protocol data unit (PDU) from a lower protocol layer at an upper layer.
A CRC 1s performed to determine if the PDU 1s valid. If the PDU is not valid a
NACK 1s scheduled, if the PDU 1is valid an ACK 1s 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 1s based
on the results of the CRC.” Accordingly, Cheng fails to cure the deficiencies of the

Lee reference.
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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 1s 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 1s respectfully requested.
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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 1s respectfully requested.

Respectfully submitted,

Zhang et al.

By /Thomas A. Mattioli/
Thomas A. Mattioli
Registration No. 56,773

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)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inthe PATENT APPLICATION of:
_ Zhang et al.

Application No.: 11/434,330

Confirmation No.: 5166

Filed: May 15, 2006

For: SUPPORTING ENHANCED UPLINK
TRANSMISSION DURING SOFT

HANDOVER
Group: 2419
Examiner: Brian S. Roberts

Our File:  1-2-0674.2US DM
Date: September 15, 2009 Q /a’l 57/0i

REPLY PURSUANT TO 37 C.F.R. §1.114

Mail Stop RCE
Commaissioner 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.

herewith.

A Request for Continued Examination (RCE) is filed concurrently

Please amend the application without prejudice or disclaimer as follows:
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DEPT. ICC ROBERTS, BRIAN S
UNITED PLAZA, SUITE 1600
30 SOUTH 17TH STREET | ARTUNIT | papERNUMBER
PHILADELPHIA, PA 19103 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)
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Application No. Applicant(s)
11/434,330 ZHANG ET AL.

Office Action Summary Examiner ArtUnit
BRIAN ROBERTS 2466

-- The MAILING DATE 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 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO periodforreply 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. § 133).

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)X] Responsive to communication(s) filed on 15 September 2009.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)[J Since this application 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, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 9 and 10 is/are pending in the application.
4a) Of the above claim(s) _____is/are withdrawn from consideration.
5[] Claim(s) ____is/are allowed.
6)[X] Claim(s) 9-10 is/are rejected.
7)1 Claim(s)_____is/are objected to.
8)] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant 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 required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAll  b)]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies ofthe certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [ Notice of Draftsperson’s Patent Drawing Review (PT0-948) Paper No(s)/Mail Date. ___
3) [ Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) D Other: ___ .
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20091203
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DETAILED ACTION

e Claims 9-10 remain pending.

Continued Examination Under 37 CFR 1.114
A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

09/15/2009 has been entered.

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112:

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 9-10 are rejected under 35 U.S.C. 112, 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.

- Inreference to claim 9
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The limitation "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" in lines 7-9 was not described in the
original disclosure, and thus constitutes new matter. The specification supports a Node-
B, operating as a primary Node-N, transmitting to a user equipment (UE) specified
scheduling information, wherein the specified scheduling information is not
transmitted to the UE by any non-primary Node-B. However, the specification does not
support a Node-B, operating as a primary Node-N, transmitting the claimed specified

scheduling information to non-primary Node-B(s).

- Inreference to claim 10

Claim 10 is rejected as depending on a rejected base claim.

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 9-10 are rejected under 35 U.S.C. 112, second paragraph, as being
indefinite for failing to particularly point out and distinctly claim the subject matter which
applicant regards as the invention.

- Inreference to claim 9

The limitation "Node-B(s)" renders the claim indefinite because it is unclear if the

applicant is attempting to claim a single Node-B or plural Node-Bs.
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Claim 9 recites the limitation "the received enhanced uplink data packet" in line
13. There is insufficient antecedent basis for this limitation in the claim. The Examiner
recommends amending the limitation "receiving enhanced uplink packets from the UE"
in line 10 to --receiving an enhanced uplink packet from the UE-- to overcome the

rejection.

The limitation "performing a cyclic redundancy check (CRC)" in line 14 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
"performing a cyclic redundancy check (CRC)" in line 14 to --performing a cyclic

redundancy check (CRC) for the received enhanced uplink packet--.

- Inreference to claim 10

Claim 10 is rejected as depending on a rejected base claim.

Response to Arguments

Applicant'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

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BRIAN ROBERTS whose telephone number is
(571)272-3095. The examiner can normally be reached on M-F 10:00-7:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DANIEL RYMAN can be reached on (571) 272-3152. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

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 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

BSR
12/03/2009

/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.: 11/434,330

Confirmation No.: 5166

Filed: May 15, 2006

For: SUPPORTING ENHANCED UPLINK
TRANSMISSION DURING SOFT

HANDOVER
Group: 2466
Examiner: Brian S. Roberts

Our File: 1-2-0674.2US
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 in 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.: 11/434,330

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,
comprising:

transmitting to a wireless transmit/receive unit (WTRU) user-equipment

) and non-primary Nede-B{s) Node-Bs specified scheduling information, wherein
the specified scheduling information is not transmitted to the WTRU B¥ by any
non-primary Node-B;

receiving enhanced uplink data packets from the WTRU Uls;

performing a cyclic redundancy check (CRC) on the enhanced uplink data
packets;

transmitting an acknowledgement (ACK) or a negative acknowledgment
(NACK) to the WTRU U in response to the received enhanced uplink data packets
wherein the transmission of either the ACK or NACK 1is based on the results of the
CRC; and

delivering successfully received enhanced uplink data packets to a radio

network controller (RNC).

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.

11-13. (Canceled).

1217815-1
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Applicant: Zhang et al.
Application No.: 11/434,330

REMARKS/ARGUMENTS
After the foregoing Amendment, claims 9 and 10 are currently pending in
this application. Claims 1-8 and 11-13 were canceled previously without prejudice.

Claim 91s amended in the present reply.

Claim Rejections - 35 USC § 112

Claims 9-10 are rejected under 35 U.S.C. § 112, 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-Bs. Support for claim 9 i1s 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-Bs 210B
in every transmission time interval (TTI).
Claims 9-10 are rejected under 35 U.S.C. § 112, second paragraph, as

indefinite. Claim 9 i1s amended to traverse the rejection. Applicant submits that

claim 9 complies with 35 U.S.C. § 112, first and second paragraphs.

1217815-1
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Application No.: 11/434,330

Claim 10 1s dependent upon claim 9, and the Applicant believes this claim
complies with 35 U.S.C. § 112, first and second paragraphs for the same reasons
provided above.

Based on the arguments presented above, withdrawal of the 35 U.S.C. § 112

rejection of claims 9-10 1is respectfully requested.
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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 1s respectfully requested.

Respectfully submitted,

Zhang et al.

By /Melissa D. Doogan/_
Melissa D. Doogan

Registration No. 63,025

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
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Application No. Applicant(s)
11/434,330 ZHANG ET AL.

Office Action Summary Examiner ArtUnit
BRIAN ROBERTS 2466

-- The MAILING DATE 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 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO periodforreply 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. § 133).

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)X] Responsive to communication(s) filed on 08 March 2010.
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)[J Since this application 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, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 9 and 10 is/are pending in the application.
4a) Of the above claim(s) _____is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)X] Claim(s) 9-10 is/are rejected.
7)1 Claim(s) _____is/are objected to.
8)[] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[]] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant 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 required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAll  b)]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies ofthe certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [ Notice of Draftsperson’s Patent Drawing Review (PT0O-948) Paper No(s)/Mail Date. ___
3) [ Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) D Other: ___ .
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PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100402
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Application/Control Number: 11/434,330 Page 2
Art Unit: 2466

DETAILED ACTION

e C(Claims 9-10 remain pending,

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112:

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 9-10 are rejected under 35 U.S.C. 112, 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.

- Inreference 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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packets to a radio network controller (RNC)" in lines 10-18 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 10-18 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).

- Inreference to claim 10

Claim 10 is rejected as depending on a rejected base claim.

Response to Arguments
Applicant's arguments filed on 03/08/2010 have been fully considered but they are not
persuasive.
e 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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in Figure 2, paragraph 0025 and pertains to a first disclosed embodiment of the
invention.

e 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 10-18, 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

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(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 37
CFR 1.136(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 (571)272-3095.
The examiner can normally be reached on M-F 10:00-7:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DANIEL RYMAN can be reached on (571) 272-3152. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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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 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

BSR
04/03/2010

/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.: 11/434,330

Confirmation No.: 5166

Filed: May 15, 2006

For: SUPPORTING ENHANCED UPLINK
TRANSMISSION DURING SOFT
HANDOVER

Group: 2466

Examiner: Brian S. Roberts

Our File: 1-2-0674.2US
Date: 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:
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Applicant: Zhang et al.
Application No.: 11/434,330

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-anobile-telecommunication
system(UMTS)frequeney-division-duplex-EDD) enhanced uplink communication
during soft handover implemented in a Node-B operating as a primary Node-B,
comprising:

transmitting to a wireless transmit/receive unit (WTRU) and-neon-primary
Nede-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 1n response to the received enhanced uplink data packets
wherein the transmission of either the ACK or NACK 1is based on the results of the
CRC; and

debvering further transmitting successfully received enhanced uplink data

packets to a radio network controller (RNC).

10.  (Currently Amended) The method of claim 9, further comprising:
-9

1278578-1
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Applicant: Zhang et al.
Application No.: 11/434,330

soft combining the an-initral-transmission ofan enhanced uplink data
packet, stored in a buffer, with a retransmission of the enhanced uplink data

packet.

11-13. (Canceled).
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Applicant: Zhang et al.
Application No.: 11/434,330

REMARKS/ARGUMENTS

After the foregoing Amendments, claims 9 and 10 are currently pending in
this application. Claims 11-13 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 Rejections - 35 USC §112

Claims 9-10 are rejected under 35 U.S.C. § 112, 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

1278578-1

IPR2023-01270 Page 358



Applicant: Zhang et al.

Application No.: 11/434,330

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 1s dependent upon claim 9, and therefore 1s 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 1s respectfully requested.
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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 remarks, Applicants respectfully submit that the
present application 1s in condition for allowance and a notice to that effect 1s

respectfully requested.

Respectfully submitted,
Zhang et al.
By/Melissa D. Doogan/

Melissa D. Doogan
Registration No. 63,025

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
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11434330 - GAU: 2466

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Zhang et al.

Application No.: 11/434,330 Our File: 1.9-0674.2US

Confirmation No.: 5166 Date: June 7, 2010

Filed: May 15, 2006

For: SUPPORTING ENHANCED UPLINK
TRANSMISSION DURING SOFT
HANDOVER

Group: 2466

Examiner: Brian S. Roberts

DONOTENTER: /B.R/ REPLY PURSUANT TO 37 C.F.R. §1.116

Mail Stop AF (VIA EFS)
Commuissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
This Reply 1s 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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WwWw.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
11/434,330 05/15/2006 Guodong Zhang 1-2-0674.2US 5166
24374 7590 06/21/2010 .
VOLPE AND KOENIG, P.C. | PXAMINER
DEPT. ICC ROBERTS, BRIAN S
UNITED PLAZA, SUITE 1600
30 SOUTH 17TH STREET | ARTUNIT | papERNUMBER
PHILADELPHIA, PA 19103 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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Application No. Applicant(s)
Advisory Action 11/434,330 ZHANG ET AL.
Before the Filing of an Appeal Brief Examiner Art Unit
BRIAN ROBERTS 2466

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 07 June 2010 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.

1. [X] The reply was filed after a final rejection, but priorto or on the same day as filing a Notice of Appeal. To avoid abandonment of this
application, applicant must timelyfile one of the following replies: (1) an amendment, affidavit, or other evidence, which places the
application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request
for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the following time
periods:

a) D The period for reply expires months from the mailing date of the final rejection.
b) & The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In
no event, however, will 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 WITHIN TWO
MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(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 1.17(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. [ The Notice of Appealwasfiledon___ . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of
filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a
Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3.[X] The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because

(a)[X] They raise new issues that would require further consideration and/or search (see NOTE below);

(b)[] They raise the issue of new matter (see NOTE below);

(c) ] They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or

(d)[] They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)).

4. [] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).

5. ] Applicant’s reply has overcome the following rejection(s):

6. [] Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the
non-allowable claim(s).

7.1X] For purposes of appeal, the proposed amendment(s): a) X will not be entered, or b) [] will be entered and an explanation of
how the new or amended claims would be rejected is provided below or appended.

The status ofthe claim(s) is (or willbe) as follows:
Claim(s) allowed: ___

Claim(s) objected to: ___ .

Claim(s) rejected: 9 and 10.

Claim(s) withdrawn from consideration: _____.

AFFIDAVIT OR OTHER EVIDENCE

8. [] The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered
because applicant 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 1.116(e).

9. [ The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be
entered because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails 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).

10. [ 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

11. [ The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

12. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
13. [ 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. 20100614

IPR2023-01270 Page 366



Continuation Sheet (PTO-303) Application No. 11/434,330

Continuation of 3. NOTE: The deletion of the limitation "and non-primary Node-Bs" and the addition of the limitation "in response to
transmitting the specified scheduling information" in independent claim 9 raises new issues that would require further consideration and
search.
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Doc code: RCEX PTO/SB/30EFS (07-09)

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it con#eins a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | 4,434 330 Filing 1 5006-05-15 Docket Number | | ; o674 2us At 1 2466
Number Date (if applicable) Unit

First Named Guodong Zhang Examiner Brian S. Roberts

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-enfry of such amendment(s).

D Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

|:| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[] other

Enclosed

Amendment/Reply
[] Information Disclosure Statement (IDS)

D Affidavit(s)/ Declaration(s)

[] Other

MISCELLANEOUS

D Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) fora period of months
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

[ ] Other

FEES

The RCE fee under 37 CFR 1.17(e} is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 090435

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature
[[] ApplicantSignature

EFS - Web2.1.15
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Doc code: RCEX

Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it con#eins a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

/Melissa D. Doogan/

Date (YYYY-MM-DD}

2010-0708

Name

Melissa D. Doogan

Registration Number

63025

This collection of information is required by 37 CFR 1.114. 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 1.11 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 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. Depariment of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.
1f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (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
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

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.

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.

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 1974, as amended, pursuant to 5 U.S.C. 552a(m).

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 International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

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. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/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
29086. 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.

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. 122(b) orissuance of a patent pursuantto 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, 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.

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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Electronic Patent Application Fee Transmittal

Application Number: 11434330

Filing Date: 15-May-2006

Title of Invention: Supporting enhanced uplink transmission during soft handover
First Named Inventor/Applicant Name: Guodong Zhang

Filer: Robert D. Leonard/Katie Carlson

Attorney Docket Number: I-2-0674.2US

Filed as Large Entity

Utility under 35 USC 111 (a) Filing Fees
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Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description FeeCode Quantity Amount Sullaj-;l'g(t;)l in
Miscellaneous:
Request for continued examination 1801 1 810 810
Totalin USD (%) 810
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Zhang et al.

Application No.: 11/434,330

Confirmation No.: 5166

Filed: May 15, 2006

For: SUPPORTING ENHANCED UPLINK
TRANSMISSION DURING SOFT
HANDOVER

Group: 2466

Examiner: Brian S. Roberts

Our File: 1-2-0674.2US
Date: July &, 2010

REPLY PURSUANT TO 37 C.F.R. §1.114

Mail Stop RCE
Commaissioner 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) 1s 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.: 11/434,330

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-anobile-telecommunication
system(UMTS)frequeney-division-duplex(EDD) enhanced uplink communication
during soft handover implemented in a Node-B operating as a primary Node-B,
comprising:

transmitting to a wireless transmit/receive unit (WTRU) and-neon-primary
Nede-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 1n response to the received enhanced uplink data packets
wherein the transmission of either the ACK or NACK 1is based on the results of the
CRC; and

debvering further transmitting successfully received enhanced uplink data

packets to a radio network controller (RNC).

10.  (Currently Amended) The method of claim 9, further comprising:
-9

1324311-1
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Applicant: Zhang et al.
Application No.: 11/434,330

soft combining the an-initral-transmission ofan enhanced uplink data
packet, stored in a buffer, with a retransmission of the enhanced uplink data

packet.

11-13. (Canceled).

1324311-1
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Applicant: Zhang et al.
Application No.: 11/434,330

REMARKS/ARGUMENTS

After the foregoing Amendments, claims 9 and 10 are currently pending in
this application. Claims 11-13 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 Rejections - 35 USC §112

Claims 9-10 are rejected under 35 U.S.C. § 112, 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

1324311-1
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Applicant: Zhang et al.

Application No.: 11/434,330

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 1s dependent upon claim 9, and therefore 1s 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 1s respectfully requested.

1324311-1
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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 remarks, Applicants respectfully submit that the
present application 1s in condition for allowance and a notice to that effect 1s

respectfully requested.

Respectfully submitted,
Zhang et al.
By/Melissa D. Doogan/

Melissa D. Doogan
Registration No. 63,025

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
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Zhang et al.

Application No.: 11/434,330

Confirmation No.: 5166

Filed: May 15, 2006

For: SUPPORTING ENHANCED UPLINK
TRANSMISSION DURING SOFT
HANDOVER

Group: 2466

Examiner: Brian S. Roberts

Our File: 1-2-0674.2US
Date: July 22, 2010

SUPPLEMENTAL REPLY TO EXAMINER

Mail Stop Amendment
Commaissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

This Reply 1s 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.: 11/434,330

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,
comprising:

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 Node-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 1n response to the received enhanced uplink data packet[[s]]
wherein the transmission of either the ACK or NACK 1s based on the results of the
CRC; and

further transmitting a successfully received enhanced uplink data packet[[s]]

to a radio network controller (RNC).

10. (Currently Amended) The method of claim [[9]] 14, further comprising:

1338361-1
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Applicant: Zhang et al.
Application No.: 11/434,330

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,

11-13. (Canceled).

14. (New) The method of claim 9 further comprising:

storing an unsuccessfully received enhanced uplink data packet in a buffer.

1338361-1
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Applicant: Zhang et al.
Application No.: 11/434,330

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 11-13 were previously canceled without
prejudice. No new matter has been added.

The Supplemental Amendment 1s 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 1s in condition for allowance and a notice to that effect 1s

respectfully requested.

1338361-1
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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

Applicant: Zhang et al.
Application No.: 11/434,330

Respectfully submitted,
Zhang et al.
Byv/Melissa D. Doogan/

Melissa D. Doogan
Registration No. 63,025
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Application No. Applicant(s)
11/434,330 ZHANG ET AL.

Office Action Summary Examiner ArtUnit
BRIAN ROBERTS 2466

-- The MAILING DATE 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 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO periodforreply 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. § 133).

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)X] Responsive to communication(s) filed on 22 July 2010.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)[J Since this application 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, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 9,10 and 14 is/are pending in the application.

4a) Of the above claim(s) _____is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)X] Claim(s) 9,10 and 14 is/are rejected.
7)1 Claim(s) _____is/are objected to.
8)[] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[]] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant 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 required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAll  b)]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies ofthe certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date _____ . 6) D Other: ______
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DETAILED ACTION

e Claims 9-10, and 14 remain pending.

Continued Examination Under 37 CFR 1.114
A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

07/08/2010 has been entered.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the priorartare such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 9-10 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Lee et al. (US 73460395) in view of Cheng et al. (US 2002/0191544).

- Inreference to claim 9

Lee et al. teaches a method comprising:

e transmitting to a wireless transmit/receive unit (e.g. Figure 2, UE 112; col. 2

lines 25-26) specified scheduling information (Figure 2, step 204, col. 2 lines
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33-585), wherein the specified scheduling information is not transmitted to the
WTRU by any non-primary Node-B (e.g. not Node B 110)

e receiving an enhanced uplink data packet from the WTRU in response to
transmitting the specified scheduling information (Figure 2, step 207; col. 2
lines 64-66)

e performing an error check on the enhanced uplink data packet (Figure 2, step
208; col. 2 lines 66-67)

e 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 error check (Figure 2, step 209; col. 3 lines 1-4); and

o further transmitting a successfully received enhanced uplink data packet
to a radio network controller (Figure 12, step 1295; col. 2 lines 47-49).

While Lee et al. suggest using a cyclic redundancy check (col. 6 lines 62-65)

does not explicitly teach that the error check on the enhanced uplink data packet is a
cyclic redundancy check (CRC).

In Figure 2, Cheng et al. teaches performing a cyclic redundancy check (s6; par.

0044) to determine if a received packet is valid and transmitting either a ACK or NACK
based on the results of the CRC (s9; par. 0044)

It would have been obvious to a person of ordinary skill in the art at the time of

the invention to modify the error check of Lee et al. to be a cyclic redundancy check

wherein the transmission of either the ACK or NACK is based on the results of the CRC
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as suggested by Cheng et al. because it allows for a primary node-B to determine
whether a received packet is valid so that the node-B may transmit either an ACK or
NACK to a UE in order to reduce an error rate of a communication between the UE and

the node-B.

- Inreference to claim 10

The combination of Lee et al. and Cheng et al. teaches a method that covers
substantially all limitations of the parent claim. Lee et al. further teaches soft combining
the unsuccessfully received enhanced uplink data packet, stored in the buffer, with a
retransmission of the enhanced uplink data packet for transmission to the RNC (col. 12

lines 46-52; col. 13 lines 54-58).

- Inreference to claim 14
The combination of Lee et al. and Cheng et al. teaches a method that covers
substantially all limitations of the parent claim. Lee et al. further teaches storing an
unsuccessfully received enhanced uplink 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

Applicant'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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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BRIAN ROBERTS whose telephone number is
(571)272-3095. The examiner can normally be reached on M-F 10:00-7:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DANIEL RYMAN can be reached on (571) 272-3152. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

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 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Brian Roberts/
Examiner, Art Unit 2466
08/01/2010
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