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1	Introduction
This contribution discusses a possible issue with the handling of multiple SR configurations in MAC.
2	Background
To allow for more SR opportunities as well as giving the network the ability to directly identify the service(s) requiring an uplink grant, NR has introduced the possibility to have multiple SR configurations. In RRC, each logical channel is indeed associated to one SR configuration [38.331]:
	
[bookmark: _Toc20425997][bookmark: _Toc29321393][bookmark: _Toc36219576][bookmark: _Toc36220252][bookmark: _Toc36513672]–	LogicalChannelConfig
The IE LogicalChannelConfig is used to configure the logical channel parameters.
LogicalChannelConfig information element
-- ASN1START
-- TAG-LOGICALCHANNELCONFIG-START

LogicalChannelConfig ::=            SEQUENCE {
    ul-SpecificParameters               SEQUENCE {
        priority                            INTEGER (1..16),
        prioritisedBitRate                  ENUMERATED {kBps0, kBps8, kBps16, kBps32, kBps64, kBps128, kBps256, kBps512,
                                            kBps1024, kBps2048, kBps4096, kBps8192, kBps16384, kBps32768, kBps65536, infinity},
        bucketSizeDuration                  ENUMERATED {ms5, ms10, ms20, ms50, ms100, ms150, ms300, ms500, ms1000,
                                                            spare7, spare6, spare5, spare4, spare3,spare2, spare1},
        allowedServingCells                 SEQUENCE (SIZE (1..maxNrofServingCells-1)) OF ServCellIndex
                                                                                                    OPTIONAL,   -- PDCP-CADuplication
        allowedSCS-List                     SEQUENCE (SIZE (1..maxSCSs)) OF SubcarrierSpacing       OPTIONAL,   -- Need R
        maxPUSCH-Duration                   ENUMERATED {ms0p02, ms0p04, ms0p0625, ms0p125, ms0p25, ms0p5, spare2, spare1}
                                                                                                    OPTIONAL,   -- Need R
        configuredGrantType1Allowed         ENUMERATED {true}                                       OPTIONAL,   -- Need R
        logicalChannelGroup                 INTEGER (0..maxLCG-ID)                                  OPTIONAL,   -- Need R
        schedulingRequestID                 SchedulingRequestId                                     OPTIONAL,   -- Need R
        logicalChannelSR-Mask               BOOLEAN,
        logicalChannelSR-DelayTimerApplied  BOOLEAN,
        ...,
        bitRateQueryProhibitTimer       ENUMERATED { s0, s0dot4, s0dot8, s1dot6, s3, s6, s12,s30}   OPTIONAL    -- Need R
    }                                                                                               OPTIONAL,   -- Cond UL
    ...
}

-- TAG-LOGICALCHANNELCONFIG-STOP
-- ASN1STOP
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The IE SchedulingRequestId is used to identify a Scheduling Request instance in the MAC layer.
SchedulingRequestId information element
-- ASN1START
-- TAG-SCHEDULINGREQUESTID-START

SchedulingRequestId ::=             INTEGER (0..7)

-- TAG-SCHEDULINGREQUESTID-STOP
-- ASN1STOP




Each SR configuration consists of a set of PUCCH resources tied to a numerology, BWP and cell. Which SR resource to be used depends on the logical channel that triggers the BSR [38.321]:
	
The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel or for SCell beam failure recovery (see clause 5.17) and for consistent LBT failure (see clause 5.21), at most one PUCCH resource for SR is configured per BWP.
Each SR configuration corresponds to one or more logical channels or to SCell beam failure recovery and/or to consistent LBT failure. Each logical channel, and consistent LBT failure, may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the logical channel that triggered a BSR other than Pre-emptive BSR (clause 5.4.5) or the SCell beam failure recovery or the consistent LBT failure (clause 5.21) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR. Any SR configuration may be used for an SR triggered by Pre-emptive BSR (clause 5.4.5).




At RAN2#102, when discussing R2-1807006, it was agreed that “R2 confirms that the intention with currently specified BSR trigger for new data, is that if more than one logical channel of the same priority have new data at the same time, BSR is triggered.” 
Consequently the CR in R2-1818773 was agreed, which introduces the following NOTE in 38.321:

	
NOTE:	When Regular BSR triggering events occur for multiple logical channels simultaneously, each logical channel triggers one separate Regular BSR.




The special case of having data of equal priority reaching the UE buffers one after another was then discussed at RAN2#107bis with R2-1912222. But then it was agreed that no separate BSR should be triggered. One argument against touching the BSR trigger was that since the BSR will eventually reach the gNB anyway, there is no need to trigger another one.
3	SR Handling
As explained above, only the arrival of a higher priority logical channel triggers a BSR, which in turns can trigger a scheduling request procedure with the one SR configuration associated to that logical channel. As a result, even if lower priority logical channel(s) have data buffered, the corresponding SR configuration(s) will be left unused.
Observation 1: the SR configurations of lower priority logical channel(s) having data buffered can be left unused.
Similarly, when the priority of a logical channel on which new UL data appears is as high as the data already present in the UE buffers (and having possibly already triggered a BSR), although a new BSR is not triggered, the SR configuration linked to that logical channel with the new data will also be left unused.
Observation 2: the SR configurations of equally high priority logical channel(s) having data buffered can be left unused.
Because SR resources are anyway dedicated, this can be considered as a waste of resources. Furthermore, not using all the SR resources of all logical channels having data buffered does not allow the network to directly identify all the service(s) requiring an uplink grant, only the highest priority one. This can delay the allocation of resources matching the LCP mapping restrictions configured for those logical channels. Lastly, even though the SR configuration of the highest priority logical channel might occur more frequently, the next occurrence for an SR to be sent at any point in time may not always be the SR configured for the highest priority logical channel. Thus, only using the SR configuration of the first highest priority logical channel(s) having data buffered does not save resources but potentially increases latency.
Observation 3: only using the SR configuration of the first highest priority logical channel(s) having data buffered does not save resources but potentially increases latency.
While we think the handling of BSR was discussed at length and should not be changed, in light of the above, we believe the handling of multiple SR configurations was perhaps slightly overlooked and we suggest considering the possibility of using more than one SR configuration at a time for an SR procedure
Proposal 1: consider using more than one SR configuration for an SR procedure.
For the scenario corresponding to the first observation, this would mean that when the priority of a logical channel on which new data appears is of higher priority than the priority of any logical channel with UL data buffered, the SR configurations of all logical channels with UL data buffered are used for the scheduling request procedure (as opposed to only use the SR for the LCH with highest priority).
For the scenario corresponding to the 2nd observation, this would mean that when the priority of a logical channel on which new UL data appears is as high as the data already present in the UE buffers (and having possibly already triggered a BSR), the SR configuration linked to that logical channel with the new data is added to the SR configurations which can be used for the ongoing scheduling request procedure (if any).
4	Conclusion
This contribution has discussed SR handling and observed the following:
Observation 1: the SR configurations of lower priority logical channel(s) having data buffered can be left unused.
Observation 2: not using the SR configurations of lower priority logical channel(s) having data buffered does not save resources but increases latency.
The following proposal was therefore made:
Proposal 1: consider using more than one SR configuration for an SR procedure.







