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1 Introduction

In RAN2#98, the following agreements on SR were made:
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. 
This contribution discusses the granularity of SR configuration. 
2 Discussion

To achieve ultra-reliability and low latency, SR for the logical channel transporting URLLC needs to have the compatible level of reliability and latency performance as its data. However, the SR design in the LTE baseline does not meet those requirements. For example, the reliability of a SR is lower than the reliability requirement of URLLC service. Therefore, we propose that a new SR format should be designed specifically for URLLC.  And this unique SR should be dedicated to URLLC only, because it would be a waste of resource if it is shared with other numerologies or logical channels (LCH) which do not need the kind of reliability and latency that URLLC does.   

Proposal 1.   The logical channel transporting URLLC traffic has its own dedicated SR configuration. This configuration has the compatible reliability and latency as those of URLLC data.
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For other logical channels, we think there are three possible options for the granularity of SR configuration, as described in the following:
Option 1: one SR configuration maps to one numerology
As shown in the figure 2-1, one SR configuration can indicate on which numerology the UE wishes to receive UL grants.  It helps the gNB know immediately on which numerology to configure a UL grant. But in this case the gNB may not have good information about the priority of the logical channel (LCH) that triggered the request, because a numerology (for example, the reference numerology) may carry logical channels with a wide range of priorities. In addition, for logical channels mapped to multiple numerologies, which numerology to use may depend on the scheduling states of gNB (e.g. loading on different numerologies). But a UE usually does not have such information to make the best choice. 
Figure 2-1 one SR configuration mapping to one numerology
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Option 2: one SR configuration maps to a set of priorities
As shown in the figure 2-2, one SR configuration can be associated with a set of priorities.  When a LCH triggers a request, it chooses the SR configuration associated with its priority. Based on the range of priority indicated by the SR, the gNB decides how fast it needs to schedule the UE and on which numerology to configure a UL grant.  In this design, the gNB has no information about numerology. It can choose a suitable numerology based on the range of the priority.  With an appropriate mapping between SR configuration and priority (which is left up to gNB implementation), gNB should be able to infer well which numerology is the best one to use to configure a UL grant and get a BSR. From the received BSR, the gNB can further refine its choice of the numerology, if necessary.

Figure 2-2 one SR configuration mapping to a set of priorities
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Option 3: one SR configuration maps to one or multiple <LCH – numerology> pair(s)
As shown in the figure 2-3, one SR configuration can indicate which <LCH – numerology> pair triggers the SR. Then the gNB has information on both LCH (priority of the traffic) and numerology that the UE expects. It then can schedule a UL grant on the indicated numerology, with a priority based on the triggering LCH (i.e. its priority). In this design, if there are multiple numerologies, the number of the SR configurations might be large, due to different combinations of priorities and numerologies. To prevent having too many SR configurations per UE to affect the capacity of PUCCH, one may have to choose map one SR configuration to multiple <LCH-numerology> pairs. But that would deplete the original motivation of this design.  
Figure 2-3 one SR configuration mapping to one or multiple <LCH-numerology> pair(s)
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Based on the above discussions on the pros and cons of each option, we believe Option 2 is the most sensible choice, because it can best reduce the scheduling delay.
Proposal 2.   For other logical channels, network maps a SR configuration to a set of their priorities.
3 Summary
Based on the above discussions, we recommend RAN2 discuss the following proposals:
Proposal 1. The logical channel transporting URLLC traffic has its own dedicated SR configuration. This configuration has the compatible reliability and latency as those of URLLC data. 

Proposal 2. For other logical channels, network maps a SR configuration to a set of priorities.
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