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FIRST MODIFIED SECTION

8.7
GA-PSR GPRS User Data Transport 

While the corresponding GA-PSR TC is available, both mobile station and GANC can initiate GPRS user data transfer automatically using GA-PSR UNITDATA service as illustrated in the following figure:
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Figure 8.7.1 GA-PSR GPRS User Data transport

The GPRS user data packets are tunnelled using UDP transport as specified for GA-PSR Transport Channel. Each packet is assigned a sequence number in the range of 0 to 65535 sequentially. The sequence number is set to 0 after reaching the maximum – 65535.

8.7.1
MS Initiates Uplink GPRS User Data Transfer

Assuming that the GA-PSR TC has been already activated as specified in sub-clauses 8.2 or 8.3, the MS GA-PSR is able to immediately forward any uplink GPRS user data packets to the GANC. Upon the request from the LLC to transfer an uplink LLC PDU with GPRS user data identified with LLC SAPI 3, 5, 9 or 11, the MS GA-PSR shall restart TU4001 timer and encapsulate the complete LLC PDU within a GA-PSR UNITDATA message.

Subsequently, the MS shall send the GA-PSR UNITDATA message to the GANC using the existing GA-PSR TC; i.e. using the corresponding GANC IP address and UDP port number. 

The MS shall increment the uplink packet sequence number for each GA-PSR-UNITDATA message sent to the GANC.

8.7.2
Processing of the Uplink GPRS User Data Message by the GANC

Upon receiving the uplink user data message from the MS, the GANC extracts the received LLC PDU and available message parameters, relays the PDU to the SGSN via the Gb interface using the BSSGP uplink unitdata procedure as per standard GPRS.

The GANC increments the expected uplink packet sequence number for each GA-PSR-UNITDATA message received from the MS.

8.7.3
GANC Initiates Downlink GPRS User Data Transfer

Assuming that the GA-PSR TC has been already activated as specified in sub-clause 8.2 or 8.3, the GANC is able to immediately forward any downlink GPRS user data packets to the MS. Upon receiving a downlink packet for the MS, the GANC sends the GA-PSR UNITDATA message to the MS using the existing GA-PSR TC; i.e. using the corresponding MS IP address and UDP port number. 

The GANC increments the downlink packet sequence number for each GA-PSR-UNITDATA message sent to the MS.

8.7.4
Processing of the Downlink GPRS User Data Message by the MS

Upon receiving the downlink user data message from the GANC, the MS GA-PSR shall restart TU4001 timer, extract the received LLC PDU and TLLI and forward the PDU to the LLC layer via the GRR SAP as per standard GPRS. 

The MS shall increment the expected downlink packet sequence number for each GA-PSR-UNITDATA message received from  the GANC.

8.7.5
Abnormal Cases

8.7.5.1
GANC Receives an Uplink User Data Message while the GA-PSR TC Activation Procedure is in progress

Upon receiving an uplink message while the GA-PSR TC activation procedure is in progress (TU4002 timer is still running), the GANC will process the request as if the GA-PSR TC was active.

8.7.5.2
GANC Receives an Uplink User Data Message and the GA-PSR TC is not active

Upon receiving an uplink message that is associated with a GA-PSR TC that does not exist, the GANC will process the message as defined in sub-clause 8.7.2. The GANC may disregard the uplink packet sequence number in this case. Further, the GANC  initiates GA-PSR TC activation procedure as defined in sub-clause 8.3.

8.7.5.3
Handling of out-of-sequence packets


GA-PSR UNITDATA messages received out-of-sequence should be processed.
8.7.5.4
MS Receives a Downlink Message while the GA-PSR TC Activation Procedure is in progress

Upon receiving a downlink message while the GA-PSR TC activation procedure is in progress (TU4002 timer is still running), the MS GA-PSR shall process the request as if the transport channel was active.

8.7.5.5
Uplink User Data Transfer Failed due to Lower Layer Failure 

If a lower layer failure is detected while attempting to send an uplink user data packet, the MS shall declare the procedure as failed and send the corresponding indication to upper layers. 

NEXT MODIFIED SECTION

8.11
MS Initiated Downlink Flow Control  

The MS initiated downlink flow control procedure is based on standard GPRS downlink flow control mechanism enhanced for GAN service.  The MS implements the flow control algorithm to monitor and calculate the data rate that could be supported based on the current conditions. When the flow control condition is detected (e.g. the utilization of the buffers reaches a high watermark level), the MS re-calculates the estimated data rate that could be supported and sends the flow control request to the GANC to adjust the data rate accordingly. The following message flow depicts the messages and timers associated with this procedure:
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Figure 8.11.1 MS initiated Downlink Flow Control

Initially, before detecting a flow control condition, the flow control condition does not exist in the MS. In this state, the MS GA-PSR monitors the average downlink data rate and the utilization of resources (e.g. downlink buffers), and when utilization exceeds a certain threshold, a downlink flow control condition is detected. 

When the downlink flow control condition is detected, the MS sends the GA-PSR-DFC-REQ message to the GANC and starts the TU4003 timer. Whenever the timer expires, the MS checks the downlink flow control condition, and if it continues to exist, the MS restarts the timer, and sends another GA-PSR-DFC-REQ message to the GANC. The MS remains in this state while the flow control condition persists. As soon as the flow control condition is resolved, the MS deactivates the TU4003 timer and transitions to the default state in which no downlink flow control condition exists.

8.11.1
Initiation of the Downlink Flow Control by the MS

Upon detecting the downlink flow control condition, the MS shall initiate a downlink flow control procedure by sending a GA-PSR-DFC-REQ message to the GANC via the existing GA-PSR TC. The message includes new estimated data rate that can be supported. At the same time the MS shall start timer TU4003 to continue monitoring the flow control condition. The timer TU4003 is specified in sub-clause 12. 
The MS shall increment the uplink packet sequence number for each GA-PSR-DFC-REQ message sent to the GANC.
8.11.2
Processing of the Downlink Flow Control Request by the GANC

Upon receiving the GA-PSR-DFC-REQ message from the MS, the GANC initiates downlink flow control procedure over the Gb interface as per standard GPRS.
The GANC increments the expected uplink packet sequence number for each GA-PSR-DFC-REQ message received from the MS.
8.11.3
Processing of the TU4003 Timer Expiry by the MS

When the TU4003 timer expires, the MS shall re-evaluate the flow control condition and perform the following based on the outcome of the evaluation:

-
If the flow control condition still exists (e.g. downlink buffer utilization is still above the low watermark level), the MS shall calculate a new data rate that can be supported and forward the corresponding GA-PSR-DFC-REQ message to the GANC via the existing GA-PSR TC. Simultaneously, the MS shall start timer TU4003 to continue monitoring the downlink data transfer.

· If the flow condition has been resolved (e.g. buffer utilization is below the low mark level), the MS shall not restart the TU4003 timer and shall stop sending flow control requests to the GANC.

8.11.4 Abnormal Cases

8.11.4.1
Handling of out-of-sequence packets

GA-PSR-DFC-REQ messages received out-of-sequence should be dropped. 
NEXT MODIFIED SECTION

8.12
Uplink Flow Control  

The uplink flow control procedure is used to dynamically manage sharing of the available Gb interface bandwidth. The following message flow depicts the messages and timers associated with this procedure:
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Figure 8.12.1 Uplink Flow Control

Upon receiving the request, the MS GA-PSR adjusts the uplink data rate as per request. 

8.12.1
Initiation of the Uplink Flow Control by the GANC

Upon detecting the uplink flow control condition, the GANC initiates an uplink flow control procedure by sending a GA-PSR-UFC-REQ message to the MS via the existing GA-PSR TC. The request is PFC based if the packet flow management procedures are supported. 

The GANC shall never request the uplink data rate that is lower than the guaranteed uplink bit rate specified for that PFC. The guaranteed bit rate can be ignored by the GANC if the Traffic Class is Interactive class or Background class. 
The GANC increments the downlink packet sequence number for each GA-PSR-UFC-REQ message sent to the MS.
8.12.2
Processing of the Uplink Flow Control Request by the MS

Upon receiving the GA-PSR-UFC-REQ message from the GANC, the MS adjusts the uplink data rate accordingly.
The MS shall increment the expected downlink packet sequence number for each GA-PSR-UFC-REQ message received from the GANC.
8.12.3
Resetting of the Uplink Flow Control Condition by the GANC

After the uplink flow control condition is resolved and the current conditions allow the uplink data rate to be reset to normal level, the GANC initiates an uplink flow control condition reset by sending a GA-PSR-UFC-REQ message to the MS via the existing GA-PSR TC. This message includes the reset indicator. 

8.12.4
Abnormal Cases

8.12.4.1
GA-PSR TC Deactivation is in Progress

If the MS receives a GA-PSR-UFC-REQ message while the GA-PSR TC deactivation is in progress, the MS shall ignore the flow control request.

8.12.4.2
Handling of out-of-sequence packets

GA-PSR-UFC-REQ messages received out-of-sequence should be dropped. 
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