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Introduction
NR shall support a scheduling request mechanism similarly to LTE through which a UE with data in its buffer can request an UL resource. At the RAN1 #88bis meeting the following agreement was reached
Agreements:
· The Scheduling Request-triggered uplink grant-based data transmission design should consider all applicable reliability and latency requirements including URLLC when assessing different design proposals.
· FFS: SR details
· For initial grant-based transmission, retransmissions can be grant-based

This contribution provides some perspectives on the NR SR mechanism. 

Discussion
It was agreed at the RAN1 #87 meeting that physical uplink  control signaling should be able to carry at least HARQ-ACK, CSI reports (possibly including beamforming information), and scheduling requests. In our view the NR-PUCCH design should support all use cases and services and should not, at this stage, introduce optimizations for a subset of the overall NR performance requirements. 
Regarding latency and reliability requirements, the NR-PUCCH shall support flexible frequency resource allocation and flexible TTIs ranging from 1 symbol to multiple slots. Therefore, SR performance based on a unified PUCCH design should first be evaluated before considering if any enhancements may be needed. SR transmission using the short duration PUCCH structure is discussed in a related contribution [1].

During the NR study item RAN1 discussed at length how to achieve the most stringent URLLC reliability requirement for a 32 byte packet of 1-10-5 with a user plane latency of 1ms. Using LTE as a baseline, the scheduling request mechanism incurs an unavoidable round trip delay in requesting and receiving an UL grant before the actual UL transmission. This latency can be reduced by providing more SR opportunities (equivalently a shorter SR periodicity) but with the drawback of lower UL resource utilization efficiency. Based on the shortcomings of the SR mechanism, at least for the most challenging use case, RAN1 agreed to support a grant-free mechanism as follows:

Agreements:
· At least an UL transmission scheme without grant is supported for URLLC
· Resource may or may not be shared among one or more users 
· FFS: resource configuration details
· FFS other details of design

Grant-free transmission is not without its own challenges as it is primarily based on a contention-based access scheme. For a high load, the collision probability increases for the same resource provisioning. Careful design including resource provisioning and multiple access techniques may be required to ensure that re-transmissions due to collisions do not end up incurring significant delays. This work is currently ongoing for Rel-15 specification. 
To reduce the SR delay for grant-based transmission it was proposed in e.g. [2] to simultaneously transmit SR and an initial grant-free transmission. The motivation is that there is greater likelihood that the gNB would detect the SR resource rather than the contention-based grant-free transmission. 
First, simultaneous SR + grant-free transmission would not address the resource utilization efficiency, which is the main limitation of using SR particularly in a fully loaded cell. Indeed, resource efficiency is even lower since now two sets of resources – grant free PUSCH and SR – may have to be scheduled with short periodicity to meet the latency target. 
On the other hand we note that SR detection is a binary hypothesis problem, where the gNB determines either SR was sent or DTX. Similar detection schemes can be envisioned for grant-free operation. For example, a gNB may configure a UE with a shared PUSCH resource but a dedicated DMRS. The gNB performs a similar detection problem to determine whether the UE transmitted on the shared resource. In the event of a collision it should then be possible for the gNB to identify the subset of users transmitting on the PUSCH resource. Thereafter it is up to the gNB to schedule a grant-based retransmission in the event of an unsuccessful PUSCH demodulation. 

Conclusion
This contribution discussed the NR SR mechanism and the need for further optimization for specific services or use cases. Considering that the PUCCH design is ongoing and has not reached a significant maturity level we have the following proposal
· SR performance based on a unified PUCCH design should first be evaluated before considering if any further optimization may be needed.
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