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Description of Problem

In some GPRS test scenarios written and approved by TSG GERAN WG4 GPRS, there is a requirement of a reaction time for the MS to respond to downlink control messages by sending an UPLINK RLC DATA BLOCK with specific contents.  The reaction time to respond to these control messages is chosen by WG4 to be the "default" reaction time specified in 3GPP TS 05.10 section 6.11.4 "Upon a receipt of a commanding message or indication from the network requiring an action by the mobile station, if the reaction time for such action is not specified elsewhere, the mobile station shall begin to perform the required action no later than the next occurrence of block B((x+6) mod 12), where block B(x) is the radio block containing the commanding message or indication form the network."  .  It should be noted that although 05.10 is a physical layer specification, this section was chosen for reaction time in the absence of other clear explanations of reaction time for RLC data blocks.

However, even waiting this default reaction time (of 6 blocks) may not be useful in some MS implementations, in which UPLINK RLC DATA BLOCKS are built and queued in advance of receiving and decoding downlink control messages. In the case where uplink resources are not granted (via fixed or dynamic allocation) during these 6 blocks, the MS has no chance to clear its queue of previously built messages. In these MS implementations, there may be some UPLINK RLC DATA BLOCKS transmitted after receiving and decoding a downlink control message, where these transmitted blocks do not reflect a response to the downlink control message.

There are 2 examples given here of tests with this problem.  There are many other tests besides these that have the same problem.
Example Message Sequences with the Problem

Example 1: Test 43.1.1.3: (excerpt)

9
SS -> MS
PACKET UPLINK ACK/NACK
SS acknowledges first N (=10) RLC data blocks, RBB set to 1 and negatively acknowledges the rest with RBB set to 0

USF not assigned to the MS



10


Wait for 6 blocks with no USF

11
SS -> MS
PACKET DOWNLINK DUMMY CONTROL BLOCK
Sent on the PACCH of the PDCH assigned, USF assigned to the MS.

12
MS -> SS
UPLINK RLC DATA BLOCK
Received on the assigned PDTCH

BSN = N & SI = 0

The expectation is that in step 12, the MS will retransmit the oldest unacknowledged block, as a response to the PACKET UPLINK ACK/NACK in step 9.  The specification governing the MS behavior in step 12 is 3GPP TS 04.60 section 9.1.3 : "The transmitter shall transmit the oldest RLC data block whose corresponding element in V(B) indexed relative to V(A) has the value NACKED." The 6 blocks waiting period (in step 10) was chosen because this is the default reaction time from 3GPP TS 05.10.  However, some mobile implementations may chose the next UPLINK RLC DATA BLOCK to transmit, before decoding the message at step 9.  In order to avoid re-ordering blocks waiting to be transmitted, the MS may not retransmit the oldest unacknowledged block at step 12, even though the message at step 9 has been decoded.

It should be noted that regardless of whether or not the MS transmits the NACKED block first, or after some other blocks, there is no impact on the eventual reassembly of the LLC PDU from RLC data blocks. (See 3GPP TS 04.60 section 9.1.11 for reassembly requirements.)

Example 2: Test 40.4.3.8 (Macro used in many tests)

0
MS

Trigger the MS initiating uplink transfer n octets data according to the test PDP context activated

1
MS -> SS
PACKET CHANNEL REQUEST
Received on PRACH.

2
SS -> MS
PACKET UPLINK ASSIGNMENT
Uplink dynamic allocation,

Sent on PAGCH.

3
SS -> MS
PACKET DOWNLINK DUMMY CONTROL BLOCK
Sent on the PACCH of the PDCH, the USF assigned to the MS, on 3 blocks from the last radio block containing the uplink assignment.

4A
MS -> SS
UPLINK RLC DATA BLOCK
For USF_GRANULARITY = 1, containing TLLI in the RLC/MAC header.






5
SS -> MS
PACKET UPLINK ACK/NACK
Sent on the PACCH, containing TLLI received at step 4.






The expectation when using this macro (to begin an uplink transfer), is that every block following step 5 will not contain TLLI.  The specification governing MS behavior after step 5 is 3GPP TS 04.60 section 7.1.2.3 "… the RLC Header is extended to include the TLLI of the mobile station until the contention resolution is completed on the mobile station side.. "  However, some mobile implementations may build the next block to send, before decoding the message at step 5. In order to avoid rebuilding the next block to send, these MS may transmit a block after step 5 with TLLI, even though the message at step 5 has been decoded.  Further, even if there is a 6 block waiting time (with no uplink resources granted) after step 5, some MS may still transmit an UPLINK RLC DATA BLOCK with TLLI.

Response Requested

To ease the burden of writing a specific response, we are suggesting the following possible  interpretations of reaction times for responding to a control message:

a) "6 blocks" means 6 blocks in time after the control message. After the 6th block in time, the next block on which the mobile is allowed to transmit must contain an RLC data block with appropriate response to the control message.

b) "6 blocks" means the 6th block (after the control message) which grants uplink resources. After the 6th block granting uplink resources, the next block on which the MS is allowed to transmit must contain any appropriate response to the control message. This could be an indefinite amount of time after the event that triggered the MS to transmit a specific block. In example 1 above, an MS has an incentive to retransmit the oldest NACKED blocks as soon as it is able, because this has the greatest potential to avoid the stall condition.  So allowing a long time for the MS to retransmit the oldest NACKED block has only the affect of giving an advantage to MS with more robust implementations.   This interpretation also allows some limited flexibility in the exact ordering of NACKED blocks with respect to other blocks, in the few blocks transmitted immediately after receiving a PACKET UPLINK ACK/NACK.

c) "6 blocks" means the 6th block after the first time uplink resources are granted after the control message is sent. In example 1 above, this would mean the MS has 6 blocks after step 12 to transmit the oldest unacknowledged RLC data block.

d) For RLC data block transmissions, the 3GPP TS 05.10 statement of reaction time of 6 blocks does not apply. In this case, we request WG2 to provide a general specification of reaction times for RLC data block transmissions that are sent in response to control messages. This would cover clauses with no reaction time given, such as:

1. 3GPP TS 04.60 section 9.1.3 : "The transmitter shall transmit the oldest RLC data block whose corresponding element in V(B) indexed relative to V(A) has the value NACKED." [NOTE: It cannot mean that just after a NACK on an element is received that the very next transmitted block (if physical resources are granted on that block) must contain the "oldest RLC block".  This interpretation would mean an instantaneous reaction time for the MS.]  

2. 3GPP TS 04.60 section 7.1.2.3 "… the RLC Header is extended to include the TLLI of the mobile station until the contention resolution is completed on the mobile station side."
For option d, we request that an interpretation be given that gives some indication of response time, if necessary, or an interpretation giving flexibility to the MS which allows for an MS implementation dependent response time.  It should be noted that allowing an MS implementation dependent response time does not have a detrimental effect on the correct operation of RLC data block transfer.

We request WG2 to choose one of the above (a,b,c or d) options for interpreting reaction times for RLC data block transmissions following reception of a control message.















































































































































































































































































































































































































































































































































































































































































































































































































































































