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1	Introduction
Multiple SR configurations was agreed during the RAN2 #98 meeting [1]:
Agreements
1.	Multiple SR configurations can be configured to the UE and which SR configuration is used depends on the LCH that triggers the SR.  The granularity of SR configuration for a logical channel is FFS.
2. 	From RAN2 point of view a single bit SR with multiple SR configuration is sufficient to distinguish the “numerology/TTI length” of the logical channel that trigger the SR.  RAN2 has not identified other use cases for which multibit SR is need with sufficient support.  
3.	RAN2 does not see the need to convey buffer status information.  
4. 	Send LS to RAN1 to indicate to RAN1 that RAN2 doesn’t see the need to support multi-bit SR. 
Besides, for LCP, it was agreed:
Agreements
1.	For LCP and to know which restrictions to use the MAC needs to be aware of more information than just TTI length (e.g. numerology). An abstraction based on index or profiles can be supported.   Exact parameters are FFS.  

In this contribution, we further discussed the details on multiple SR configurations.
2	Discussion
2.1	SR configuration mapping
It should be valid cases that 
· the number of cells/numerologies the UE is configured with is larger than the number of logical channels; 
· one logical channel can be mapped to multiple cells, numerologies and TTI lengths; and
· different logical channels can have same mapping to numerologies/TTI length. 
For example, a UE can be configured with:
· PCell: numerology 1 of 15kHz subcarrier spacing, with 1ms TTI length, 0.5ms TTI length (slot), 0.25ms TTI length (mini-slot);
· SCell1: numerology 2 of 30kHz subcarrier spacing with 0.5ms TTI length;
· SCell2: numerology 3 of 60kHz subcarrier spacing with 0.25ms TTI length;
· SCell3: numerology 4 of 120kHz subcarrier spacing with 0.125ms TTI length; 
· LCH1 (SRB) and LCH2 (eMBB): mapped to all numerology and all TTI length;
· LCH3 (URLLC): mapped to numerology 1 (PCell) with 0.5 and 0.25 ms TTI length, numerology 2 (SCell1) with 0.5ms TTI length, numerology 3 (SCell 2) with 0.25ms TTI length and numerology 4 (SCell 3) with 0.125ms TTI length, i.e. all except 1ms TTI length on PCell.
· SR configuration #1 on PCell with TTI length 1ms and periodicity of X;
· SR configuration #2 on SCell1 with TTI length 0.5ms and periodicity of Y.
In the above example, all the three LCHs can be sent on PCell and SCell1 where the two SR configurations are configured. The mapping for LCH1 and LCH2 are the same hence no need to distinguish them from SR point of view. The SR triggered by data arrival of LCH1/LCH2 and LCH3 should select different SR configurations though for the gNB to distinguish LCH1/LCH2 from LCH3 and gives UL grant of correct numerology/TTI length correspondingly.
Observation 1: no need to distinguish LCHs with the same mapping to numerologies/TTI length from SR point of view.
Observation 2: no need to support one SR configuration per numerology/TTI length considering the number of LCHs that have different mapping could be less than the number of numerologies.
One straightforward option could be to explicitly configure each LCH which SR configuration it should map to, but it could be redundant since typically the SR mapping should be linked to the LCH to numerology/TTI length mapping, hence possible to be derived from configuration. For the given example, even though LCH3 can use PCell (with 0.5ms and 0.25ms TTI length), it should not use SR on PCell with 1ms TTI length but to use SR configuration #2 on SCell with 0.5ms TTI length. While for LCH1 and LCH2, even though they can use both PCell and SCell, it should use SR configuration #1 on PCell to be distinguished from LCH3. In other word, the TTI length of the SR should not be larger than the longest TTI length of the LCH that is mapped to, i.e. SR configuration selection should be based on the longest TTI length that the LCH that triggered the SR is mapped to.
Proposal 1: Discuss if SR configuration selection should be based on explicit RRC configuration of LCH to SR configuration mapping or implicitly based on the longest TTI length that the LCH that triggered the SR is mapped to.
Proposal 2: The mapping is applicable to SR retransmission as well for the gNB to distinguish different UL grant requested.
2.2	SR cancellation
For SR cancellation, 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 (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission”. Upon reception of the BSR the gNB gets the information of which LCGs has data for transmission even if the BSR is not send on a UL grant of the “correct” numerology/TTI length. Same cancellation mechanism should be applicable to NR as well.
Proposal 3: 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.
2.3	Timers
 For timers, logicalChannelSR-ProhibitTimer and sr-ProhibitTimer were agreed to be adopted for NR. logicalChannelSR-ProhibitTimer is used to delay certain SR triggered by certain LCHs and sr-ProhibitTimer is used to prohibit too frequent SR transmissions. With the possibility of mapping different LCHs that has different delay requirement to different SR configurations, there seems no need to introduce per LCH logicalChannelSR-ProhibitTimer. 
(Note that there are some mis-alignment in LTE MAC and RRC specifications regarding to logicalChannelSR-ProhibitTimer. In RRC there are two different parameters, per LCH parameter logicalChannelSR-Prohibit which can be set to true/false and per MAC entity logicalChannelSR-ProhibitTimer applicable to the LCHs with logicalChannelSR-Prohibit set to true. While the parameter logicalChannelSR-Prohibit was not used at all in MAC and logicalChannelSR-ProhibitTimer considered as per LCH.)
Proposal 4: as in LTE, logicalChannelSR-ProhibitTimer is per MAC entity and applies to which LCHs can be configured separately with per LCH parameter logicalChannelSR-Prohibit.
In LTE, it is already possible to have multiple SR configurations on PCell and PUCCH Scell and sr-ProhibitTimer is in number of SR period(s) of shortest SR period of any serving cell with PUCCH. Same could be applicable to NR considering it is to prevent too frequent SR transmissions before the gNB can respond. If periodicity is longer than the configured number of SR period of the shortest SR period, then no prohibit needs to be applied to that PUCCH.
Proposal 5: as in LTE sr-ProhibitTimer is per MAC entity.
3	Conclusion
Details on SR procedures are discussed in this contribution with the following observations and proposals made:
Observation 1: no need to distinguish LCHs with the same mapping to numerologies/TTI length from SR point of view.
Observation 2: no need to support one SR configuration per numerology/TTI length considering the number of LCHs that have different mapping could be less than the number of numerologies.
Proposal 1: Discuss if SR configuration selection should be based on explicit RRC configuration of LCH to SR configuration mapping or implicitly based on the longest TTI length that the LCH that triggered the SR is mapped to.
Proposal 2: The mapping is applicable to SR retransmission as well for the gNB to distinguish different UL grant requested.
Proposal 3: 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.
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