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1. Introduction

In RAN#80, the study item on physical layer enhancements for NR URLLC was approved with the following objectives [1]:
	URLLC L1 improvements (RAN1) for further improved reliability/latency and for other requirements related to the use cases identified, 

· PDCCH enhancements. Study focus on Compact DCI, PDCCH repetition, increased PDCCH monitoring capability 

· UCI enhancements. Study focus on Enhanced HARQ feedback methods (increased number of HARQ transmission possibilities within a slot), CSI feedback enhancements

· PUSCH Enhancements. Study focus on mini-slot level hopping & retransmission/repetition enhancements.

· Enhancements to scheduling/HARQ/CSI processing timeline (UE and gNB), (for existing TTI durations)

Enhanced multiplexing considering different latency and reliability requirements (RAN1): 

UL inter UE Tx prioritization/multiplexing 

Enhanced UL configured grant (grant free) transmissions, with study focusing on improved configured grant operation, example methods such as explicit HARQ-ACK, ensuring K repetitions and mini-slot repetitions within a slot. (RAN1/RAN2)


In this contribution, we discuss aspects on differentiation of eMBB and URLLC services in PHY layer. 
2. Discussion
Typically, it can be assumed that URLLC traffic requires more stringent latency and/or higher reliability compared with eMBB traffic. If a UE is to support both eMBB and URLLC traffics, and if there is no differentiation between eMBB and URLLC traffic in PHY layer, some of undesirable operations would be unavoidable, and furthermore it would be infeasible to meet the latency and/or reliability requirements. Firstly, back-to-back scheduling and out-of-order HARQ-ACK feedback are not allowed in the current specification. For instance, eMBB PDSCH is scheduled and URLLC PDSCH is scheduled later but requires the corresponding HARQ-ACK feedback before the HARQ-ACK feedback of eMBB PDSCH. If a UE is to support both eMBB and URLLC simultaneously, the above case is most likely to happen, which implies that it would be undesirable if this case is not allowed. Secondly, according to current UCI multiplexing rule, the reliability of URLLC UCI seems identical to that of eMBB UCI since no traffic type prioritization is taken into account when UCI multiplexing is conducted for HARQ-ACK/CSI transmission on PUCCH/PUSCH. In this context, it would be essential to support differentiation of eMBB and URLLC in PHY layer in order to give higher priority to URLLC over eMBB. 

Proposal 1: Differentiation of eMBB and URLLC is supported from PHY layer perspective.
For differentiation of eMBB and URLLC, several potential techniques can be further investigated. To distinguish between eMBB and URLLC, a UE should be able to distinguish PDCCH scheduling PDSCH/PUSCH in advance. One option would be to utilize different RNTI between eMBB and URLLC. More specifically, the UE will know whether PDCCH is targeted for either eMBB or URLLC depending on whether the UE detects PDCCH with CRC scrambled by eMBB-specific RNTI or URLLC-specific RNTI. One thing to be addressed is whether another new RNTI will be specified for URLLC operation or “new RNTI” (which is used to choose MCS table) will be utilized for URLLC operation.   

Another option would be to indicate either eMBB-specific search space set or URLLC-specific search space set by configuration. Then, if needed, gNB can give more frequent and shorter monitoring occasion for URLLC search space set. 
Proposal 2: In order to distinguish eMBB and URLLC, it can be considered to differentiate by RNTI or search space. 
3. Conclusions

In this contribution, we discussed aspects on differentiation of eMBB and URLLC services in PHY layer. Based on the above discussion, our proposals are given as follows:

Proposal 1: Differentiation of eMBB and URLLC is supported from PHY layer perspective.

Proposal 2: In order to distinguish eMBB and URLLC, it can be considered to differentiate by RNTI or search space. 
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