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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

RAN1 replied to RAN2 LS [1] in [2] reflecting RAN1’s following conclusions:
	Q1: It is our understanding from your LS that there will be at least one active DL BWP per carrier, per UE, at any given time, and similarly at least one active UL BWP. Could RAN1 please advise on whether – according to e.g. any recent developments in RAN1 – it has been agreed to fix this to a maximum of one active BWP (one per DL and one per UL), or to definitely support more than one active BWP at a time?

A1: In RAN1 NR AH#3 meeting, it has agreed in Rel-15, for a UE, there is at most one active DL BWP and at most one active UL BWP at a given time for a serving cell.

Q2: RAN2 would like to understand the number of SR configurations that can be supported in a single BWP for a UE?

A2: In RAN1#90, RAN1 agreed that it is up to RAN2 how many SR configurations the UE can be configured with. Therefore, RAN1 recommends RAN2 to make a decision within their scope particularly regarding the max number of SR configurations within a single UL BWP.


Meanwhile, RAN1 has reached following agreements regarding BWP:
	Agreements:
· For each UE-specific serving cell, one or more DL BWPs and one or more UL BWPs can be configured by dedicated RRC for a UE
· FFS association of DL BWP and UL BWP
· FFS definition of an active cell in relation to DL BWP and UL BWP, whether or not there are cross-cell/cross-BWP interactions
Agreements:
· NR supports the case that a single scheduling DCI can switch the UE’s active BWP from one to another (of the same link direction) within a given serving cell
· FFS whether & how for active BWP switching only without scheduling (including the case of UL scheduling without UL-SCH)…


In this contribution, we will focus on the SR configuration, mapping and transmission for CA and single-cell multi-BWPs cases.
Discussion
[bookmark: _Ref494214110]Single-cell multi-BWPs support
The respective agreements in RAN1 and RAN2 that “For each UE-specific serving cell, one or more DL BWPs and one or more UL BWPs can be configured by dedicated RRC for a UE” and that “For the single-cell case, one single LCH is mapped to none or one SR configuration per BWP”, leave the possibility to allow RRC-configuring, in a UE-specific serving cell, one SR configuration per BWP. This requires allowing configuring the mapping of an LCH onto multiple SR configurations in a serving cell. We think it is necessary in support of the limitation of only one active BWP at a time per serving cell in Rel-15, with L1-based (PDCCH) BWP switching where “a single scheduling DCI can switch the UE’s active BWP from one to another (of the same link direction) within a given serving cell”. It is clear that, if an LCH could only be configured with one single SR configuration per cell, RRC would need to re-configure the SR to the newly activated BWP upon every BWP switch. Given the switch may be triggered by an URLLC LCH, it is more appropriate if both LCH configurations are configured in first place but only one is active at a time, which is implicitly that of the active BWP.
Proposal 1 (mapping configuration): One-to-many LCH to SR-configuration mapping is supported in a Serving cell where an LCH can be configured to be mapped on at most one SR configuration per Bandwidth Part.
Proposal 2 (transmission): An LCH configured to be mapped onto multiple SR configurations in a Serving cell only has one SR configuration active at a time, that of the active BWP.
Note though that a difference with LTE is that NR supports different numerologies and SR also plays the role of identifying the numerology configured for the requesting logical channel. This is allowed by supporting multiple SR configurations and NW configuring the mapping of LCHs to the SR configuration so as to distinguish e.g. requesting URLLC LCHs from requesting eMBB LCHs. Although this is fully left to gNB configuration, it is important to note that the one-to-many mapping discussed here in support of multiple configured BWPs per cell or in CA (below section) for PUCCH offload should not impact the above original objective of the LCH mapping and the multiple SR configurations an LCH is mapped onto on different BWPs or cells (CA) should reflect the same requested numerology.
CA support
For CA case, the main debated point is whether one LCH can be mapped to multiple SR configurations where each of the SR configurations belongs to a different serving cell. Because one-to-many mapping has been supported in LTE-CA, it seems justified NR could inherit it. Note that one SR configuration discussed in UP corresponds to one set of SR resources, and not a SchedulingRequestConfig IE in RRC specification which could include multiple SR configurations.
For LTE CA case, dedicated SR resources can be only configured on PCell and SCell with PUCCH (PUCCH-SCell). The motivation to introduce PUCCH-SCell is to reduce the PUCCH loading (e.g. CSI and ACK/NACK transmission) on PCell. Meanwhile, the delay of SR transmission could be reduced because the SR resource which comes first can be used. Therefore, we can reuse the similar mechanism as LTE.
Proposal 3 (mapping configuration): One-to-many LCH to SR-configuration mapping is supported in CA where an LCH can be configured to be mapped on one (or more) SR configuration(s) in each of both PCell and PUCCH-SCell.
Proposal 4 (transmission): In CA, an LCH configured to be mapped on to one (or more) SR configuration(s) in each of both PCell and PUCCH-SCell has two active SR configurations (one on PCell and one on PUCCH-SCell) at a time. The SR resource which comes first can be used.

Further issues with SR in NR
There are two specific further issues for SR in NR:
· Issue 1: SR transmission for one LCH after BWP switching
As discussed in Section 2.1, gNB can configure one SR resource per BWP for the same LCH. Then if a D-SR for one LCH is pending, it is possible for UE to transmit D-SR with the SR configuration in 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 5: When a D-SR for one LCH is pending, UE should transmit the D-SR in another SR configuration corresponding to the LCH at another BWP after BWP switching.
· Issue 2: SRs triggered by different LCHs mapped to different SR configurations at a given time
If multiple SRs for LCHs mapped to different SR configurations are triggered, should UE send 1 SR corresponding to the highest priority LCH or multiple SRs with different SR configurations? In our opinion, if such multiple SRs are triggered simultaneously, e.g. in the same “NR-UNIT” [3]  it should be the former (highest priority SR). Indeed, it is expected that network configures the LCHs to LCGs mapping so that any periodic or normal BSR (even sent without prior SR transmission) provides comprehensive information to the network of the data buffer in the UE, distinguishing LCHs by both priority and TTI/numerology. Thus network is thoroughly updated after any BSR following any SR, and a single SR is sufficient in that case.
Proposal 6: SRs triggered at the same time (in the same NR-UNIT) by different LCHs mapped to different SR configurations should be merged into a single SR corresponding to the SR triggered by the highest priority LCH.
However, a different scenario is when an SR in a given SR configuration is triggered by an LCH while an SR procedure triggered by a lower priority LCH is on-going on another SR configuration. In this case, the later SR should be allowed to trigger another SR procedure on its own SR configuration, independently of the other on-going SR procedure. Thus, as long as it is allowed by RAN1, a UE should be allowed to send triggered SRs for LCHs mapped to different SR configurations independently.
We discuss the related management of sr-ProhibitTimer and dsr-TransMax timers in our other contribution [4] Proposal 7: As long as RAN1 design supports it, UE should be allowed to send triggered SRs for LCHs corresponding to different SR configurations independently.
Conclusion
In this contribution, we discuss the SR configuration, mapping and transmission for CA and multi-BWPs case and give below proposals.
Proposal 1 (mapping configuration): One-to-many LCH to SR-configuration mapping is supported in a Serving cell where an LCH can be configured to be mapped on at most one SR configuration per Bandwidth Part.
Proposal 2 (transmission): An LCH configured to be mapped onto multiple SR configurations in a Serving cell only has one SR configuration active at a time, that of the active BWP.
Proposal 3 (mapping configuration): One-to-many LCH to SR-configuration mapping is supported in CA where an LCH can be configured to be mapped on one (or more) SR configuration(s) in each of both PCell and PUCCH-SCell.
Proposal 4 (transmission): In CA, an LCH configured to be mapped on to one (or more) SR configuration(s) in each of both PCell and PUCCH-SCell has two active SR configurations (one on PCell and one on PUCCH-SCell) at a time. The SR resource which comes first can be used.
Proposal 5: When a D-SR for one LCH is pending, UE should transmit the D-SR in another SR configuration corresponding to the LCH at another BWP after BWP switching.
Proposal 6: SRs triggered at the same time (in the same NR-UNIT) by different LCHs mapped to different SR configurations should be merged into a single SR corresponding to the SR triggered by the highest priority LCH.
Proposal 7: As long as RAN1 design supports it, UE should be allowed to send triggered SRs for LCHs corresponding to different SR configurations independently.
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