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Discussion and decision
1 Introduction
In RAN2#99 [1], it is agreed to have a mapping between LCHs and SR configuration. 
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

Also, in RAN1#90 [2], the agreement about SR configuration is as below.
	Agreements:
· It is up to RAN2 how many SR configurations the UE can be configured with.

· In case of SR only, the physical layer can only transmit one SR at any given time

· If multiple SR are triggered prioritization of which SR should be transmitted is decided by RAN2

· Multiplexing of SR and HARQ feedback is supported on short-PUCCH

· Multiplexing of SR and HARQ feedback is supported on long-PUCCH

· An SR can be configured with a periodicity of at least equal to X OFDM symbol(s) (at least for short-PUCCH), and with up to the largest periodicity supported in LTE (i.e. 80 ms)

· Working assumptions:

· X=1, which implies short-PUCCH could be located at any OFDM symbol of a slot

· FFS: Supported periodicity values
· FFS: Possible limitations due to other factors
One configured SR can be associated with either short or long PUCCH



In this paper we provide our view on the handling of multiple SR configurations. 
2 Discussion
2.1 Multiple sr-ProhibitTimer
As agreed in [1], sr-ProhibitTimer is independently configured per SR configuration. An FFS is whether a single or multiple sr-ProhibitTimer timers are running at the same time. If we limit one single sr-ProhibitTimer running at the same time, it is possibly that a running sr-ProhibitTimer for low-priority SR configuration delay the SR transmission of the other SR confiugrations triggered by high-priority LCHs. To avoid the latency impact on high-priority LCH and to reduce unnecessary timer interaction between SR configurations, sr-ProhibitTimer per SR configuration should be running independently.

Observation 1: Allowing at most one sr-ProhibitTimer timer running at the same time may delay the SR transmission of high-priority LCHs and/or complicates the interaction between SR configurations.
Proposal 1: sr-ProhibitTimer timers for different SR confugrations are running independently.
2.2 SR_COUNTER
Also as agreed in [1], drs-TransMax is independently configured per SR configuration, and FFS whether SR_COUNTER is maintained for each SR configuration independently. Notice that In LTE, SR_COUNTER has the same granularity as drs-TransMax, i.e. per MAC entity. In NR, since drs-TransMax is per SR configuration, SR_COUNTER should also be per SR configuration, i.e. each SR configuration has an independent SR_COUNTER and drs-TransMax. This means MAC separately controls the number of SR transmission per SR configuration.

Observation 2: Intuitively drs-TransMax and SR_COUNTER shall be in the same granularity, i.e. both are per MAC entity or per SR configuration.

Proposal 2: SR_COUNTER is maintained for each SR configuration independently.

As agreed in [1], dsr-TransMax is independently configured per SR configuration to take into account the impact of PUCCH numerology and corresponding channel response on UL transmission. So if an SR configuration has SR_COUNTER reaches dsr-TransMax, probably the uplink problem also happens to other SR configuration. So we propose that once an SR configuration SR_COUNTER reaches dsr-TransMax, UE should apply the legacy LTE procedure to release all PUCCH resource and initiate RACH procedure.
Proposal 3:  When any SR configuration has SR_COUNTER reaching dsr-TransMax, UE release all PUCCH resource, clear any configured downlink assignments and uplink grants, and initiate RACH procedure.

2.3 Handling of SR signaling for multiple SR configurations
When multiple SR configurations have corresponding pending SRs, we prefer that UE signal SR transmission for each SR configuration with pending SR, i.e. UE send SR not only for the SR configuration associated with the highest-priority LCH among those SR configuration with pending SR. In other words, UE signal SR based on the timing order of PUCCH of those SR configuration with pending SRs. The reasons are as below.

· Utilize reserved SR resource. PUCCH for multiple SR configurations is anyway already reserved, and thus will be wasted if not used. So it is good if UE could signal SR for different SR configurations whenever possible.
· Less waiting time for UL grant provisioning. If SR is transmitted for each SR configuration with pending SR, SR will be signaled more frequently. In this way, UE is likely to get UL grant earlier or detect uplink problem earlier.

Observation 3: Signaling SR for each SR configuration with pending SR could reduce waiting time for UL grant without additional PUCCH consumption.
Proposal 4: MAC signal SR transmission for each SR configuration with pending SR. 
2.4 Handling of Coincidental PUCCH Transmission
To support multiple SR configuration, we should handle the situation that multiple PUCCHs from different SR configurations with pending SR are overlapped in time. According to RAN1 agreement [2] below, RAN2 should select one SR resource for SR transmission based on prioritization.

	RAN1#90 agreement

· In case of SR only, the physical layer can only transmit one SR at any given time

· If multiple SR are triggered prioritization of which SR should be transmitted is decided by RAN2


To satisfy the QoS requirement of the LCH with the highest priority, MAC should transmission SR on the SR configuration associated with the highest-priority LCHs.

Proposal 5: When multiple available SR resources are overlapped in time domain, UE transmit SR on the SR resource of the SR configuration associated with the highest-priority LCH which triggers SR.
3 Conclusions
In this contribution, we address the remaining issues of SR design to support multiple numerologies. We have the following observation.
Observation 1: Allowing at most one sr-ProhibitTimer timer running at the same time may delay the SR transmission of high-priority LCHs and/or complicates the interaction between SR configurations.

Observation 2: Intuitively drs-TransMax and SR_COUNTER shall be in the same granularity, i.e. both are per MAC entity or per SR configuration.

Observation 3: Signaling SR for each SR configuration with pending SR could reduce waiting time for UL grant without additional PUCCH consumption.

Based on observations, we have proposals as below

Proposal 1: sr-ProhibitTimer timers for different SR configurations are running independently.
Proposal 2: SR_COUNTER is maintained for each SR configuration independently.
Proposal 3:  When any SR configuration has SR_COUNTER reaching dsr-TransMax, UE release all PUCCH resource, clear any configured downlink assignments and uplink grants, and initiate RACH procedure.
Proposal 4: MAC signal SR transmission for each SR configuration with pending SR. 

Proposal 5: When multiple available SR resources are overlapped in time domain, UE transmit SR on the SR resource of the SR configuration associated with the highest-priority LCH which triggers SR.
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