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1   Introduction and context
We envisage that network will provide via RRC signalling the number and parameters of different SR configurations, together with the mapping of LCHs to various SR configurations. We further see no reason to change the core SR triggering mechanism – in other words, as in LTE, it should be the failure to transmit regular BSR which results in transmission of SR. The specific configuration used to transmit SR should be the one the LCH which triggered the regular BSR is mapped to. 
We further envisage scenarios where multiple SRs could be pending simultaneously, as explained in more detail in [1]. Multiple SR configurations should ideally cover non-overlapping areas in the frequency-time domain. It is however possible that different configurations may collide in time and that we may need to make a choice, such as in cases of UEs with single Tx/Rx chain if configured with multiple SR resources in different frequency locations but overlapping in time domain; or when multiple SR resources are configured for the UE, but some of the SRs may share the same radio resources. This submission discusses solutions to this problem.

More specifically, we focus on the cases where only one SR can be sent and discuss ways of determining which SR to send in case of collision. We further discuss how adaptive tuning of SR parameters can help ensure efficient operation of multiple SR configurations. Supported by concrete technical implementation examples provided as guidelines, we give proposals on streamlining RAN2 work in addressing these final unanswered issues in SR design for NR.
2   Multiple SR triggers and collision resolution
At the RAN2#99 meeting in Berlin, the following was agreed:

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
As can be seen, sr-ProhibitTimer and drs-TransMax (to be referred to henceforth as sr-TransMax, per SR configuration) have been agreed to be independently configured for each SR configuration. Some of our proposals build upon this agreement by intimating that the status of the SR_COUNTER can be an important factor when deciding which SR flag to drop and which to send.
In the case where only one SR can be sent, the SR design could follow one or more items from the non-exhaustive list below (and even switch between different solutions depending on various network conditions):
· Send the SR corresponding to the LCH with the highest priority (e.g. network signalling);
· Send the SR for the most stringent LCH (e.g. lowest latency);
· Send the SR for the LCH whose counter is about to expire regardless of its priority (as it is more likely the UE will have to RACH very soon);
· Send the SR for the LCH whose counter is about to expire regardless of its priority (as it is more likely the UE will have to RACH very soon), but only if PRACH space in the cell is heavily loaded (i.e. load exceeds a certain configurable threshold);
· Send the SR for the LCH whose data have been queuing up the longest;
· Send the SR with the lowest periodicity (as the corresponding LCH will have to wait the longest for the next chance to send an SR).
As can be seen there are multiple ways in which this problem could be tackled. It is of course possible to leave this to UE implementation; however, the SR(s) to be dropped may have a significant impact on the UL scheduling latency – therefore we propose:
Proposal 1: UE behaviour in case of collision in the SR space should be network-dictated.

Proposal 2: RAN2 to discuss various options for collision resolution using the above non-exhaustive list of solutions as a starting point.

Another topic to be discussed is the actual content of the RRC configuration message – more specifically the exact parameters of the SR configurations. Are different SR configurations distinguished by different reserved time/frequency resources, different PUCCH formats (short/long), or a combination of both? Upon closer inspection it would appear that a combination of both is the best way forward as it allows different periodicities, and different PUCCH formats allow the network to recognize the SR configuration in case of a collision, when the UE needs to choose one single SR configuration and drop the rest (otherwise the network would not know which configuration was dropped since we only have one-bit indication of SR’s presence or absence).
Proposal 3: SR configuration parameters comprise reserved time/frequency resources and PUCCH format to be used.

Taking the basic premise of the proposal from our past tdoc [1] about each SR configuration having a separate SR_COUNTER (which still needs to be confirmed by RAN2) and sr-TransMax value, we can further help ensure efficient operation of multiple SR configurations. In other words, for each SR configuration, the network could configure the values of sr-TransMax independently (already agreed by RAN2) and operate independent counters (to be confirmed by RAN2) in one or more of the ways described below in a non-exhaustive list of options:

· Use different PUCCH formats (e.g. short/long) for different SR configurations, based on UL channel conditions; 

· Use longer sr-TransMax for poor UL channel conditions (to allow higher number of SR transmission attempts – assuming SR is not linked to a time-critical service) / certain PUCCH formats (more robust to ensure higher probability of reception of SR);
· Use shorter sr-TransMax values for low-latency cases;
· Use shorter sr-TransMax values for non-latency critical cases (as they will have/can be configured to have longer SR periods).
Proposal 4: RAN2 to discuss various options for flexible adaptation of SR counter operation using the above non-exhaustive list of solutions as a starting point.

3   Conclusion
In this submission we tackled the issues to do with multiple pending SRs, culminating in the following proposals: 
Proposal 1: UE behaviour in case of collision in the SR space should be network-dictated.

Proposal 2: RAN2 to discuss various options for collision resolution using the following non-exhaustive list of solutions as a starting point:

•
Send the SR corresponding to the LCH with the highest priority (e.g. network signalling);

•
Send the SR for the most stringent LCH (e.g. lowest latency);

•
Send the SR for the LCH whose counter is about to expire regardless of its priority (as it is more likely the UE will have to RACH very soon);

•
Send the SR for the LCH whose counter is about to expire regardless of its priority (as it is more likely the UE will have to RACH very soon), but only if PRACH space in the cell is heavily loaded (i.e. load exceeds a certain configurable threshold);

•
Send the SR for the LCH whose data have been queuing up the longest;

•
Send the SR with the lowest periodicity (as the corresponding LCH will have to wait the longest for the next chance to send an SR).

Proposal 3: SR configuration parameters comprise reserved time/frequency resources and PUCCH format to be used.

Proposal 4: RAN2 to discuss various options for flexible adaptation of SR counter operation using the following non-exhaustive list of solutions as a starting point:

•
Use different PUCCH formats (e.g. short/long) for different SR configurations, based on UL channel conditions; 

•
Use longer sr-TransMax for poor UL channel conditions (to allow higher number of SR transmission attempts – assuming SR is not linked to a time-critical service) / certain PUCCH formats (more robust to ensure higher probability of reception of SR);

•
Use shorter sr-TransMax values for low-latency cases;

•
Use shorter sr-TransMax values for non-latency critical cases (as they will have/can be configured to have longer SR periods).
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