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1 Introduction

In last RAN2 meeting, issues related to the granularity of SR configuration were discussed and the following agreements were achieved [1]:

Agreements

1. In case multiple SRs are configured, for each LCH, there will be a mapping between LCHs and SR configuration and the mapping should be configured by RRC signalling.  FFS if grouping is needed.  
2. A logical channel can be mapped to none or one SR configuration.  FFS if a logical channel can be mapped to more than one SR configuration.  

However there are still some remaining issues regarding the support of multiple SR configurations. In this contribution, we will discuss about these issues and provide our proposals.
2 Discussion
2.1 Grouping of LCHs per SR configuration
In last RAN2 meeting, some companies proposed that one certain LCG is associated with one SR configuration while the others thought grouping in not necessary. As a result, an FFS was left on if grouping is needed. 

Actually the motivation to introduce multiple SR configurations is for UE to inform the gNB the need of transmission on a particular numerology/TTI length. Based on this motivation, it is reasonable that some LCHs mapped to the same numerology/TTI length can further be associated with the same SR configurations, and there seems no strong reason to rule out that. Therefore, different LCHs are allowed to be associated with the same SR configuration. 
Proposal 1: Different LCHs are allowed to be associated with the same SR configuration.
However, if such grouping were limited to the LCG, some extra standard impacts might be needed. Particularly, if LCHs in the same LCG share one SR configuration, then some restrictions on how to group LCHs to a LCG may need to be further defined, i.e. LCHs allocated to the same LCG should be those mapped to the same numerology/TTI length. In addition, the association between LCG and SR configuration should be specified separately, e.g., some linkage between LCG IDs and SR configurations. In fact, the gNB is surely able to associate LCHs in the same LCG with the same SR configuration, if necessary. This is actually an implementation issue and should be left to gNB implementation without any further restriction.  
Proposal 2: SR configuration is associated with LCH(s) instead of LCG; how to realize grouping is all left to gNB implementation without further restriction specified. 
2.2 Number of SR configurations per LCH

In last RAN2 meeting, whether one LCH can be mapped to more than one SR configuration was also discussed, and an FFS was left for this issue as well. Some companies thought that if one LCH is mapped to more than one SR configuration, then the gNB may not be able to distinguish the LCH that triggered SR. However, the motivation of multiple SR configurations is actually to request uplink resource on a specific numerology/TTI length. Since one LCH can be associated with multiple numerologies/TTI lengths, it does not make sense to have such limitation that one LCH can only be mapped to one SR configuration. More specifically, if a LCH is mapped to several SR configurations by the gNB, it means that the gNB is able to schedule uplink resources on an appropriate numerology/TTI length, no matter from which SR configuration the SR triggered by this LCH is actually received; otherwise, the gNB will definitely not do such configuration. In addition, if one LCH can be mapped to more than one SR configuration, then there are more SR transmission opportunities in case SR is triggered. Therefore, from the latency point of view, SR can be transmitted as soon as possible to inform the gNB about the uplink resource request. However, all these are up to gNB implementation. 
Another concern from companies was that multiple SR configurations per LCH may result in more complexity. However, it seems that we just need to use some indices for mapping a LCH to multiple SR configurations (e.g. including a list of SR configuration indices within the LCH’s configuration, or including the LCID in several SR configurations, etc.). This is actually what we always did in the previous specifications and is normally not considered as something quite complicated.  
Therefore, as analysed above, from both complexity and effectiveness point of view, there should not be such restriction that one LCH can only be mapped to one SR configuration and how many SR configurations one LCH can be associated with is all up to gNB decision. 

Proposal 3: One LCH is allowed to be associated with more than one SR configurations, and this is all up to gNB implementation. 

2.3 Definition of SR configuration
Based on current TS 36.331, in LTE, SR configuration includes sr-PUCCH-ResourceIndex which indicates the PUCCH resources for SR transmission, sr-ConfigIndex which indicates the transmission periodicity and SR subframe offset and dsr-TransMax which indicates the maximum value for SR transmission counter. Since the motivation to introduce multiple SR configurations is to distinguish numerology/TTI length, it seems sufficient to utilize different PUCCH resources and corresponding periodicities to make a distinction among different numerologies/TTI lengths. Therefore, we propose RAN2 to confirm that:

Proposal 4: In NR, an SR configuration at least includes sr-PUCCH-ResourceIndex and sr-ConfigIndex. 

As for the parameter drs-TransMax, generally there can be two options to configure it: either per SR configuration or per LCH. As one option, if it is configured per SR configuration, then the SR_COUNTER may also need to be managed per SR configuration, and it is added by 1 upon the SR transmission via the associated SR configuration. As for the other option, i.e. drs-TransMax is configured per LCH, the SR_COUNTER may thus need to be managed per LCH as well. In this option, the SR_COUNTER is added by 1 upon the SR transmission via any SR configuration associated with this LCH. 
We think both mechanism can work and propose RAN2 to discuss these two options. 
Proposal 5: RAN2 is suggested to discuss the following two options for drs-TransMax:
· Option 1: drs-TransMax is configured per SR configuration, and SR_COUNTER is operated based on the SR transmission and drs-TransMax of the same SR configurations (as the SR_COUNTER).
· Option 2: drs-TransMax is configured per LCH, and SR_COUNTER is operated based on the SR transmission and drs-TransMax of the SR configuration mapped to the same LCH (as the SR_COUNTER).
In LTE, when SR_COUNTER reaches the maximum value, it is requierd to release PUCCH resource and SRS resource for all seving cells, clear any configured downlink assignments and uplink grants, initiate a Random Access procedure and cancel all pending SRs. 
In NR, as already proposed, SR transmission is counted independently per SR configuration or per LCH. When one certain SR_COUNTER reaches the maximum value, it is not fair to release PUCCH resource for all serving cells. Therefore it is proposed that in this case MAC indicates RRC the specific SR configuraiton or LCH which correponds to the SR_COUNTER reaching the maximum value, so as to release the corresponding PUCCH resource, downlink assignments and uplink grants according to this information. 
Proposal 6: When one certain SR_COUNTER reaches the maximum value, MAC indicates RRC the corresponding SR configuration or LCH. 
Besides the basic SR configuration mentioned in the previous section, some enhanced parameters related to SR are included in MAC main configuration or LogicalChannelConfig, for example, sr-ProhibitTimer. 
In LTE, one common sr-ProhibitTimer is used to prohibit the retransmission of the SR. If a UE fails in SR transmission or UL grant acceptation, the UE has to wait until the sr-ProhibitTimer expires to transmit a new SR. However, in NR this may not be acceptable for some latency-sensitive traffic of the UE. The detailed analysis is as below. 
The QoS of different logical channels (services) are different. For example, URLLC has tighter latency requirement than eMBB. When a URLLC service triggers a SR, the required UL grant should be mapped to a numerology/TTI length with very short latency. On the other side, for eMBB services, a UL grant with a numerology/TTI length of longer latency is enough. The same principle applies to the prohibition of SR. A SR requiring a UL grant with a numerology/TTI length of short latency needs to have shorter SR prohibit timer than that requiring a UL grant with a numerology/TTI length of longer latency. In that case, upon SR transmission failure, SR retransmission can be performed timely to meet the latency requirement for some service. Therefore, similar to basic SR configuration, SR prohibit timer should also be configured per SR configuration. 
Proposal 7: In NR, multiple sr-ProhibitTimer can be configured to the UE and which sr-ProhibitTimer is used depends on which SR configuration is used.
Proposal 8: sr-ProhibitTimer is configured per SR configuration. 
3 Conclusion

In this contribution, we present our view on SR enhancements with multiple numerologies from RAN2 perspective and have the following proposals
Proposal 1: Different LCHs are allowed to be associated with the same SR configuration.
Proposal 2: SR configuration is associated with LCH(s) instead of LCG; how to realize grouping is all left to gNB implementation without further restriction specified. 
Proposal 3: One LCH is allowed to be associated with more than one SR configurations, and this is all up to gNB implementation. 
Proposal 4: In NR, an SR configuration at least includes sr-PUCCH-ResourceIndex and sr-ConfigIndex. 
Proposal 5: RAN2 is suggested to discuss the following two options for drs-TransMax:
· Option 1: drs-TransMax is configured per SR configuration, and SR_COUNTER is operated based on the SR transmission and drs-TransMax of the same SR configurations (as the SR_COUNTER).
· Option 2: drs-TransMax is configured per LCH, and SR_COUNTER is operated based on the SR transmission and drs-TransMax of the SR configuration mapped to the same LCH (as the SR_COUNTER).
Proposal 6: When one certain SR_COUNTER reaches the maximum value, MAC indicates RRC the corresponding SR configuration or LCH. 
Proposal 7: In NR, multiple sr-ProhibitTimer can be configured to the UE and which sr-ProhibitTimer is used depends on which SR configuration is used.

Proposal 8: sr-ProhibitTimer is configured per SR configuration. 
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