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1
Introduction
In RAN2#100 meeting following agreements were made for the SR procedure:

Agreements:

1. Single SR configuration with single SR ID covers PUCCH configurations for one or more BWPs and PUCCH SCell
2. maximum of 8 SR configurations should be supported per MAC entity
3. SR configuration ID is configured in LCH configuration for the mapping between SR configuration and LCH.

4. If there are SR configurations but a mapping is not configured for a LCH assigned to a LCG a RACH is triggered.   
5. Use absolute time as unit for sr-ProhibitTimer
6. logicalChannelSR-ProhibitTimer is per MAC entity and logicalChannelSR-Prohibit is set per LCH as in LTE, no other special handling for the timer is introduced.
7. rename logicalChannelSR-ProhibitTimer to logicalChannelSR-DelayTimer to distinguish from sr-ProhibitTimer
8. there can be multiple pending SRs per MAC entity.

9. for each pending SR, the SR configuration of the LCH that triggers the BSR is used for SR transmission. 

10. For SR triggered by retxBSR-Timer expiry, the UE uses the SR configuration of the highest priority LCH that has data available for transmission
11. As in LTE, all pending SR(s) shall be cancelled and sr-ProhibitTimer shall be stopped when 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, or when the UL grant(s) can accommodate all pending data available for transmission. (already captured in the running TS.)

12. SR is sent when there is no overlapping PUSCH and PUCCH collision for the case of retransmission

13. As in LTE, SR is sent only if it does not collide with measurement gap
14. the SR configuration on PUCCH SCell is kept when the SCell is deactivated as in LTE
15. the SR configuration on a BWP is kept when the BWP is deactivated/switched.

This contribution discusses remaining details on the scheduling request procedure for NR.     
2
Discussion
In order to enable efficient scheduling of uplink transmissions by having a closer match of uplink transmission parameters (including numerology and PUSCH transmission duration) for the first PUSCH transmission to logical channel (LCH) requirements, NR supports an early indication to the gNB of the type of traffic on the logical channel(s) triggering the SR, through the use of multiple, single-bit SR configurations.  The MAC entity may be configured with zero, one, or more Scheduling Request (SR) configurations. An SR configuration consists of a set of PUCCH resources for SR across different Bandwidth Parts (BWP) and serving cells. For a radio bearer/logical channel, at most one PUCCH resource for dedicated SR is configured per BWP. Each radio bearer/logical channel may be mapped to zero or one SR configuration, which is configured by Radio Resource Control (RRC). In case a radio bearer/logical channel has no SR configuration, UE initiates the RACH procedure in case BSR is triggered due to data arrival for this radio bearer/logical channel. 

There could be a scenario, where a LCH has an associated SR configuration, however this SR configuration doesn’t provide PUCCH resources for SR in every configured BWP. When SR has been triggered for such a LCH and the current active BWP doesn’t provide PUCCH resources for SR, UE would according to current agreement not trigger a RACH procedure but rather keep the triggered SR as pending until PUCCH resources become available, i.e. gNB performs a BWP switch. Since SR triggering is an UE internal procedure which the gNB is not aware of, it could take a considerable amount of time until the BWP switching takes place. Hence not triggering/initiating the Random Access procedure and delaying the transmission of SR on PUCCH until the network switches the UE to a BWP which provides PUCCH resources for SR for the radio bearer/LCH may incur a significant additional latency which might not be acceptable for the radio bearer/LCH. Hence we think it would be more appropriate to trigger a RACH procedure for such a case. 
Proposal1: UE initiates a Random Access procedure in case a SR has been triggered for a logical channel which is mapped to one SR configuration triggered and the SR configuration of the LCH doesn’t provide PUCCH resources for SR on the current active UL BWP(s).
According to current specifications all pending SR(s) shall be cancelled and sr-ProhibitTimer shall be stopped when 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. However for the case where the BSR MAC CE is included in RACH message 3 – when Random Access procedure has been triggered for the purpose of UL scheduling request – we think that UE shall not cancel other pending SRs. Furthermore each respective sr-ProhibitTimer shall not be stopped. Since RACH message 3 may be subject to HARQ retransmissions which may take some time – also considering a potential contention -  it is beneficial to not cancel other pending SRs and still sent SR on PUCCH also in order to provide an early indication to the gNB of the type of traffic on the logical channel(s) triggering the SR.

Proposal2:  When a BSR MAC CE containing buffer status up to (and including) the last event that triggered a BSR is included in RACH message 3 – when Random Access procedure has been triggered for the purpose of UL scheduling request –UE shall not cancel other pending SRs and stop associated sr-ProhibitTimer(s).
In RAN2#100 it was agreed that all pending SR(s) shall be cancelled and sr-ProhibitTimer shall be stopped when 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. However a Random Access Procedure for the purpose of scheduling request which might have been initiated in parallel is according to current specifications not stopped but remains active. However we think that SR on PUCCH and RACH for SR should be treated in the same way. Therefore RACH procedure should be also stopped in this case. This would be also beneficial in terms of UE power saving.

Proposal3: When a BSR MAC CE containing buffer status up to (and including) the last event that triggered a BSR is included in a MAC PDU, stop a RACH procedure initiated for the purpose of scheduling request.
According to the current agreed behaviour, UE initiates a Random Access Procedure when SR has been triggered for a LCH which has no associated SR configuration. In RAN2#100 it has been further agreed that UE shall switch to the initial UL/DL BWP for cases when current active BWP doesn’t provide PRACH resources. However we think that UE shall not switch autonomously to a different (initial) BWP for cases when RACH has been triggered for the purpose of scheduling request, since gNB wouldn’t be aware of this autonomous BW switching which in turn leads to scheduling/resource utilization inefficiencies. Therefore we propose that UE shall only initiate a RACH procedure for a LCH which has no associated SR configuration in case the current active UL BWP has configured PRACH resources. In case the current active UL BWP has no PRACH resources, UEs shall not initiate a Random Access procedure, but keep the SR pending. 
Proposal4: UE shall only initiate a RACH procedure for a LCH which has no associated SR configuration in case the current active UL BWP has configured PRACH resources.
3
Conclusion
This contribution is discussing remaining details on the scheduling request procedure. It is proposed to agree on the following:

Proposal1: UE initiates a Random Access procedure in case a SR has been triggered for a logical channel which is mapped to one SR configuration triggered and the SR configuration of the LCH doesn’t provide PUCCH resources for SR on the current active UL BWP(s).
Proposal2:  When a BSR MAC CE containing buffer status up to (and including) the last event that triggered a BSR is included in RACH message 3 – when Random Access procedure has been triggered for the purpose of UL scheduling request –UE shall not cancel other pending SRs and stop associated sr-ProhibitTimer(s).
Proposal3: When a BSR MAC CE containing buffer status up to (and including) the last event that triggered a BSR is included in a MAC PDU, stop a RACH procedure initiated for the purpose of scheduling request.

Proposal4: UE shall only initiate a RACH procedure for a LCH which has no associated SR configuration in case the current active UL BWP has configured PRACH resources.
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