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1 Introduction

In the previous meetings, the following agreements related to UE capability have been achieved. 
Agreement:
Supporting repetition based PDSCH reception is a UE capability. 

· FFS: Details of capabilities and how they are signalled.
Working assumption:

For HARQ for repeated PDSCH transmissions, the UE shall report HARQ feedback with the timing given by the last PDSCH repetition.
As mentioned above, supporting repetition based PDSCH reception is a UE capability. In this contribution, we analyze some details of the capabilities related to PDSCH and PUSCH. Besides, UE capability on HARQ-ACK feedback is also discussed.
2 Discussion on UE capability on PDSCH/PUSCH repetition
As this WI is focused on 1ms latency requirement, the capability of {2, 2} combination is necessary for UE supporting HRLLC. Therefore, if UE indicate its capability of PDSCH/PUSCH repetition for HRLLC, it implies that the UE is capable of PDSCH/PUSCH repetition for {2, 2} combination. In addition, we don’t see large difference the UE capabilities between different sTTI combinations. Therefore, we have following proposal which is also beneficial in terms of eNB scheduling.
Proposal 1: The capability of PDSCH/PUSCH HRLLC reception has {2,2} as a pre-requisite, but if supported can be used with any sTTI combination.
3 Discussion on UE capability on HARQ-ACK feedback
Although HARQ-ACK feedback to the last PDSCH repetition is agreed as working assumption. It is beneficial if a UE is capable to be configured to not feedback HARQ-ACK for HRLLC traffic in following aspects:
· As approved in RAN#79 meeting [3], the scope is reduced to focus on 1ms latency. As a result, the HARQ-ACK feedback is useless in this latency requirement.
· Without HARQ-ACK feedback, sPUCCH resource overhead can be reduced and there is less interference to other UEs.
· As discussed in [2], without HARQ-ACK feedback, TPC/ARI/RV fields can be used to reduce PDCCH false alarm to fulfill reliability requirement.
Therefore, it is reasonable for UE to support no HARQ-ACK feedback for URLLC service. As currently the UE always report HARQ feedback, a new UE capability can be specified to support no HARQ-ACK feedback. Therefore, we propose:
Proposal 2: UE reports the capability to not feedback HARQ-ACK for URLLC PDSCH.
A remaining issue related to no HARQ-ACK feedback is in case of eMBB and URLLC multiplexing. If UE support the capability on no HARQ-ACK feedback for URLLC, UE need to distinguish the eMBB service and URLLC service, or in which conditions UE does not need to feedback the HARQ-ACK. There can be three options:
· Option 1: Configured by high layer. 
· Option 2: Indicated by a new bit in DCI.
· Option 3: No HARQ-ACK feedback when repetition number is larger than 1.
Option 2 will increase the payload size of DCI, which degrades sPDCCH reliability. For Option 1, eNB can have the flexibility to configure a UE so that if a UE only has URLLC traffic, the HARQ-ACK feedback is turned off to have benefits with no HARQ-ACK feedback. However, in the case of multiplexing between eMBB and URLLC traffic, the HARQ-ACK cannot be turned off otherwise link adaptation for eMBB traffic cannot be used. With option 3, the multiplexing case can be handled. As eMBB traffic depends on HARQ-based retransmission for network efficiency, it does not need to have multiple repetitions and then UE can feedback HARQ-ACK if repetition number is 1. For HRLLC traffic, eNB can schedule multiple repetitions if eNB want to achieve the benefits of no HARQ-ACK feedback. Therefore, we have following proposal:
Proposal 3: If a UE is capable to not feedback HARQ-ACK, it can be configured to not feedback HARQ-ACK for PDSCH when repetition number is larger than 1.
4 Conclusions
In this contribution, we discussed the UE capabilities related to LTE URLLC. Based on the discussion, we have the following proposal:
Proposal 1: The capability of PDSCH/PUSCH HRLLC reception has {2,2} as a pre-requisite, but if supported can be used with any sTTI combination.
Proposal 2: UE reports the capability to not feedback HARQ-ACK for URLLC PDSCH.
Proposal 3: If a UE is capable to not feedback HARQ-ACK, it can be configured to not feedback HARQ-ACK for PDSCH when repetition number is larger than 1.
References
[1] RAN1 Chairman’s Notes for 92bis meeting.
[2] R1-1805867, “Blind HARQ-less Repetition for Scheduled DL-SCH Operation”, Huawei, HiSilicon, Busan, Korea, May 21-25, 2018.
[3] RP-180586, “Way forward for handling URLLC for LTE feature”, Nokia, RAN #79 Meeting
