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[bookmark: _Ref490127969]Introduction
During the RAN2#99 meeting, SR design in NR was discussed and the following agreements were reached.
Agreements:
1. One or multiple logical channel(s) are mapped to SR configuration (e.g. not LCG)
2. RAN2 understanding is that numerology of the SR transmission need not be the same as the numerology of the LCH which triggered the SR
3. For the single-cell case, one single LCH is mapped to none or one SR configuration per BWP.  This agreement is pending confirmation from RAN1 that a single BWP can support multiple SR configurations and understanding of how BWP is switched.  
FFS how to handle SR configuration, mapping and transmission for CA case

4. sr-ProhibitTimer is independently configured per SR configuration.  Whether a single timer or multiple timers are running at the same time are FFS.   
5. drs-TransMax is independently configured per SR configuration.  FFS whether SR_COUNTER is maintained for each SR configuration independently
In this contribution, we will further discuss some details on the SR procedure.
Discussion
sr-ProhibitTimer and SR_COUNTER
It has been agreed that sr-ProhibitTimer and dsr-TransMax are independently configured per SR configuration. Howerver, it is still FFS whether a single timer or multiple timers run at a time. In the former case, it would mean that an SR procedure running on an SR configuration would trigger the sr-ProhibitTimer configured for this SR only. The adverse effects of only one running timer are shown in Figure 1. In case 1, if only the sr-ProhibitTimer of LCH for URLLC is running, the two types of SRs (one for URLLC and one for eMBB) could be sent again in a very short period. It would unnecessarily increase the overhead and associated interference of D-SR for eMBB. In case 2, if only the sr-ProhibitTimer of LCH for eMBB is running, SR for URLLC can’t be sent timely. Obviously, it increases the time delay of URLLC RB.


[bookmark: _Ref494181596]Figure 1 The adverse effects of one running sr-ProhibitTimer
Proposal 1: All sr-ProhibitTimers configured for all SR configurations are (re)started upon any SR transmission and run concurrently.
In [2] we propose that UE should be allowed to send triggered SRs for LCHs corresponding to different SR configurations independently, so as to allow e.g. higher priority SR to be started while a lower priority SR procedure is on-going. In this context, SR_COUNTERs of different on-going SR procedures on different SR configurations should be maintained independently. An extreme example is shown in Figure 2 where four SR configurations are configured at the UE. If only one SR_COUNTER is maintained, when dsr-TransMax of SR1 is set to 4, the dsr-TransMax is reached and SR failure happens after 4 types D-SRs are transmitted once each. It is unreasonable obviously.


[bookmark: _Ref494185391]Figure 2 An extreme example of maintaining one SR_COUNTER
Proposal 2: SR_COUNTER should be maintained for each SR configuration independently.
We didn’t consider BWP switching in a serving cell within above discussion. As discussed in [2], when a D-SR for one LCH is pending e.g. due to its running sr-ProhibitTimer, UE should transmit the D-SR in another SR configuration corresponding to the LCH at another BWP after BWP switching. During this procedure, the sr-ProhibitTimer and SR_COUNTER corresponding to the D-SR of the LCH should continue.
Proposal 3: D-SR procedure triggered by one LCH should be considered as a continuous procedure even if the active SR configuration is changed due to BWP switching.
SR cancellation and failure handling
In LTE, there are two reasons for SR cancellation: (1) a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (SR success); (2) SR_COUNTER = dsr-TransMax (SR failure), then UE resorts to RA-SR and release PUCCH for all serving cells.
In NR, UE should report buffer in all LCGs except truncated BSR no matter what numerologies the LCGs correspond to. Then the first reason is valid in NR too.
Observation 1: The SR cancellation reason of SR success in LTE is still valid in NR.
The 2nd reason should be discussed with SR failure handling.
In NR, SR_COUNTER = dsr-TransMax could be considered as the criterion of SR failure also. Moreover, in case of SR_COUNTER corresponding to one SR configuration reaches its dsr-TransMax, if UE can keep-up the potentially other pending SR mapped to other SR configurations, the UL scheduling latency can be reduced compared with initiating RACH. Following, we will compare the two options.
Option 1: When any SR_COUNTER reaches dsr-TransMax, UE releases PUCCH for all serving cells and initiate a RACH procedure. 
In option 1, the LTE mechanism is reused and minor standardization effort is needed.
Option 2: When an SR_COUNTER corresponding to an SR configuration reaches dsr-TransMax, other potential pending SRs corresponding to other SR configurations could continue.
Option 2 can give full play to the multiple SR configurations. Figure 3 illustrates how option 2 works. If gNB could receive SR2 and assign UL grant to UE, UE will report BSR of all LCGs including the LCH corresponding to SR1. Then UE could transmit the data in LCH more quickly.
So the option 2 is preferred. And the SR cancellation reason of SR failure is all SR_COUNTER(s) of all concurrently on-going SR procedures reached corresponding dsr-TransMax(s).


[bookmark: _Ref494188202]Figure 3 Other SR continue when one SR_COUNTER reaches its dsr-TransMax
Moreover, although one LCH could be mapped to 2 SR configurations in CA case, they would be used concurrently (since UE sends on the earliest available resource). Therefore if any of the SR configurations reaches dsr-TransMax in one CC, it is likely that about the same amount of attempts were done on the other CC. So it is unnecessary to consider the optimization that UE resorts to another SR configuration of the same LCH in the other CC after SR_COUNTER reached dsr-TransMax in one CC.
Proposal 4: There are two reasons for SR cancellation:
· A MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (SR success);
· The SR_COUNTER(s) of all ongoing SRs reached dsr-TransMax(s) (SR failure).
Proposal 5: No optimization for one LCH mapped to 2 SR configurations in CA case regarding SR failure.
Proposal 6: When an SR_COUNTER corresponding to an SR configuration reaches dsr-TransMax, other ongoing SRs corresponding to other SR configurations could continue.
Conclusion
In this contribution, we discuss the remaining issues of SR procedure and give below proposals.
Proposal 1: All sr-ProhibitTimers configured for all SR configurations are (re)started upon any SR transmission and run concurrently.
Proposal 2: SR_COUNTER should be maintained for each SR configuration independently.
Proposal 3: D-SR procedure triggered by one LCH should be considered as a continuous procedure even if the active SR configuration is changed due to BWP switching.
Proposal 4: There are two reasons for SR cancellation:
· A MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (SR success);
· The SR_COUNTER(s) of all ongoing SRs reached dsr-TransMax(s) (SR failure).
Proposal 5: No optimization for one LCH mapped to 2 SR configurations in CA case regarding SR failure.
Proposal 6: When an SR_COUNTER corresponding to an SR configuration reaches dsr-TransMax, other ongoing SRs corresponding to other SR configurations could continue.
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