
Page 1




3GPP TSG-RAN WG2 #99bis                                                                               R2-1710868
Prague, Czech Republic, 9-13 October 2017                         (Resubmission of R2-1709419)
Agenda Item
: 
10.3.1.5
Title
:
Discussion on details of SR procedures
Source
: 
HTC
Work Item
:   NR_newRAT-Core
Document for
:
Discussion and Decision
1

Introduction
This Tdoc is the resubmission of R2-1709419 where we discuss SR triggering, SR transmission and SR cancellation. 
Some proposals in R2-1709419 are removed as they have been discussed and decided in the last RAN2 meeting. 
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SR Triggering
Regarding triggering SRs, in LTE, when a regular BSR is triggered a SR is triggered if the following conditions are fulfilled:

1) MAC has no UL resources allocated for new transmission

2) logicalChannelSR-ProhibitTimer is not running

3) No uplink grant is configured or the logical channel that triggers the BSR does not have logicalChannelSR-Mask setup
The first condition is the reason to transmit a SR so it should be same in NR. For the second and third conditions because in the RAN2 #98 meeting it was agreed to support logicalChannelSR-Mask and logicalChannelSR-ProhibitTimer, the second and third conditions should also be reused in NR. From above observation, the LTE trigger can be reused in NR. 

Agreements

1. The number of LCGs will be increased up to 8.  

2. The concept of periodicBSR-timer and retx-BSRtimers are reused and are configured per MAC entity 

3. As a baseline, the concept of logicalChannelSR-ProhibitTimer is reused in NR. It is allowed to configured infinite value for this timer.

4. The logicalChannelSR-Mask is supported 

Proposal 1: As LTE, a SR is triggered if a regular BSR is triggered and MAC has no UL resources allocated for new transmission in this TTI and logicalChannelSR-ProhibitTimer is not running and either no uplink grant is configured or the logical channel that triggers the BSR does not have logicalChannelSR-Mask setup.  
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SR Transmission

In LTE, when there is a pending SR, if no UL-SCH resources are available for a transmission in this TTI, MAC will proceed to determine whether to transmit a SR. If the UL-SCH transmission is a new transmission, a BSR will be included in a MAC PDU. But if the transmission is a retransmission, the BSR in the retransmitted PDU can not be updated. 
In the case that a SR is triggered between the new transmission of a PDU and the retransmission of the PDU, and there is PUCCH resource for SR in the TTI where the retransmission is scheduled, as illustrated in figure 1, MAC is not allowed to transmit a SR in the TTI because of the retransmission is schedule in the TTI. That may increase SR transmission delay and also is not efficiently use the PUCCH resources for SR as well. From the above observation, NR should allow SR transmission in the TTI whre retransmission is scheduled.
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Fig.1: SR transmission is prohibited in a TTI if retransmission is scheduled in the TTI.
Proposal 2: When there is a SR pending, if no UL-SCH resources are available for a new transmission in a TTI but there is PUCCH resource available for SR, MAC should be allowed to transmit the SR.
In LTE, as long as there is a pending SR, if no-SCH resources are available for transmission in the current TTI and no PUCCH resource for SR is configured in any TTI, the UE will initiate a random access procedure. We think this should be reused in NR. 
Proposal 3: As LTE, as long as one SR is pending, if no-SCH resources are available for transmission in the current TTI and no PUCCH resource for SR is configured in any TTI, the UE initiates a random access procedure.
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SR Cancellation
Regarding SR cancellation, In LTE, when a MAC PDU is assembled and this PDU includes a BSR containing buffer status up to and including the last event that triggers a BSR, all pending SRs are cancelled. The reason to include buffer status up to and including the last event is to prevent SRs that are triggered between PDCCP reception and PUSCH transmission from being cancelled. 
In NR, the same issue may exist. Moreover, NR supports URLLC services. If URLLC logical channels trigger SRs but the SRs are cancelled accidentally, URLLC logical channels would suffer long delay. 
Proposal 4: As LTE, all pending SRs should be cancelled when a MAC PDU is assembled and this PDU includes a BSR that contains buffer status up to (and including) the last event that triggered a BSR. 
Also, in LTE, when a PDU can accommodate all pending data, all pending SR should be cancelled. This cancellation condition is also applicable for NR.

Proposal 5: As LTE, all pending SRs should be cancelled when the UL grant(s) can accommodate all pending data available for transmission. 
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Conclusion

In conclusion, we have the following proposals. 
Proposal 1: As LTE, a SR is triggered if a regular BSR is triggered and MAC has no UL resources allocated for new transmission in this TTI and logicalChannelSR-ProhibitTimer is not running and either no uplink grant is configured or the logical channel that triggers the BSR does not have logicalChannelSR-Mask setup.  
Proposal 2: When there is a SR pending, if no UL-SCH resources are available for a new transmission in a TTI but there is PUCCH resource available for SR, MAC should be allowed to transmit the SR.
Proposal 3: As LTE, as long as one SR is pending, if no-SCH resources are available for transmission in the current TTI and no PUCCH resource for SR is configured in any TTI, the UE initiates a random access procedure.
Proposal 4: As LTE, all pending SRs should be cancelled when a MAC PDU is assembled and this PDU includes a BSR that contains buffer status up to (and including) the last event that triggered a BSR. 
Proposal 5: As LTE, all pending SRs should be cancelled when an UL grant(s) can accommodate all pending data available for transmission. 
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