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1 Introduction

In RAN2 NR ad-hoc #2 [1], the following agreement on SR configuration was made: 

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.  
This contribution discusses the reasons for URLLC service to have its own SR configuration and how it should be configured.
2 Discussion  
2.1 Grant-free vs grant-based transmission

In our companion contribution [2], we analyse the trade-offs between grant-free and grant-based transmissions. We show that transmission over grant-free resource can be less reliable than grant-based transmission for several reasons, such as collision, sub-optimally configured MCS, etc. If we take all these factors into account, then we may find grant-free transmission may not have much advantage over grant-based transmission in term of the total latency in reliably delivering URLLC data. 

In [2], we also show that if numerology and slot duration for URLLC service are properly chosen, the grant-based transmission can still be used to meet the delay requirement of URLLC service. Using an example with 60KHz numerology and slot duration of two symbols, we show that within the 1ms latency budget of URLLC service, there is enough time for at least HARQ retransmissions. This number of retransmissions is enough to meet the reliability requirement of 10e-5 for URLLC service.

Observation.  Grant-based transmission still is a reliable method to meet both reliability and low latency requirements of URLLC service.
2.2 SR Configuration for URLLC
For the above reasons, we believe that if a UE supports URLLC service, network should configure a dedicated SR resource for that service. In addition, to best support the special requirements of URLLC service, this SR configuration should have the following properties:
· To add the least amount of delay to scheduling URLLC data, this SR configuration should have very short period. This allows a SR to be sent immediately after new data arrives. Since URLLC is likely to be scheduled on mini slots, this means that the minimum period of this SR configuration can be as short as a mini-slot.
· To support a period as short as a mini-slot, this configuration needs to have a dedicated SR resource. In addition, having a dedicated SR resource avoids collision, which could happen if a SR resource is shared among multiple UEs. Collision causes retransmission of SRs, which adds additional delay.

· The SR configuration for URLLC service should have its own SR-ProhibitTimer, which should be much shorter those for delay insensitive data and has the same range as the turn-around time of a UL grant. In addition, this SR configuration should have its own SR-COUNTER and dsr_TransMax. Because SR configuration for URLLC service should have its own dedicated resource, it does not need many retransmissions to achieve high reliability. And the short latency requirement of URLLC service means there is little time budget for UE to retransmit SR many times. 

· Lastly, in the baseline, if SR-COUNTER reaches dsr_TransMax, random access is triggered. Since random access takes multiple steps and generally is too slow compared to the latency required by URLLC service, this step is not necessary for URLLC data and creates unnecessary access load on RACH. In such events, we think it is better for MAC to notify upper layer or whichever entity that manages/configures URLLC service, instead of triggering random access procedure.
In summary, we propose the following for SR configuration for URLLC service:

Proposal 1. The logical channel transporting URLLC service is mapped to a SR configuration with a dedicated SR resource and a minimum period of one mini slot.
Proposal 2. A SR configuration for URLLC service has its own SR-ProhibitTimer, SR-COUNTER and dsr_TransMax.

Proposal 3. If SR_COUNTER for URLLC service reaches dsr_TransMax, UE notifies the upper layer instead of initiating random access. 
3 Summary
Based on the above discussions, we recommend RAN2 to discuss the following observation and proposals: 
Observation. Grant-based transmission still is a reliable method to meet both reliability and low latency requirements of URLLC service.
Proposal 1. The logical channel transporting URLLC service is mapped to a SR configuration with a dedicated SR resource and a minimum period of one mini slot.
Proposal 2. A SR configuration for URLLC service has its own SR-ProhibitTimer, SR-COUNTER and dsr_TransMax.
Proposal 3. If SR_COUNTER for URLLC service reaches dsr_TransMax, UE notifies the upper layer instead of initiating random access. 
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