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1. Introduction
In RAN#86, the SID [1] for study on supporting NR from 52.6GHz to 71 GHz was agreed and one of the objectives of the SID is
· Study of required changes to NR using existing DL/UL NR waveform to support operation between 52.6 GHz and 71 GHz
· Study of applicable numerology including subcarrier spacing, channel BW (including maximum BW), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments [RAN1, RAN4].
· Identify potential critical problems to physical signal/channels, if any [RAN1].
In this contribution, we would like to share some consideration on the required changes to NR using existing NR waveform.
2. [bookmark: _GoBack]Discussion
2.1 Support of licensed and unlicensed operation
In the last RAN1 meeting, it was identified to be studied that whether different SSB patterns should be supported for licensed and unlicensed bands.
	Agreement:
· Study whether or not different SSB patterns should be supported for licensed and unlicensed bands.
· For each licensed and unlicensed band, if issues are identified for reuse of existing SSB, consider at least the following aspects for SSB
· Beam switching gap between SSB(s) and between SSB and other signal(s)/channel(s)
· SSB pattern in time domain
· Whether or not it is needed to define a transmission window (such as DRS window), and if needed, number of SSB transmission opportunities within a transmission window
· For each licensed and unlicensed band, if issues are identified for reuse of all or some of the existing SSB and CORESET#0 multiplexing pattern, consider at least the following aspects for SSB, CORESET#0, and other signal/channel design
· Supported multiplexing pattern type(s) (Pattern 1, 2, and/or 3) for SSB and CORESET#0 multiplexing.
· Multiplexing of other signal/channels (e.g. RMSI, paging, CSI-RS) with SSB
· Configuration of Type0-PDCCH search space set


On another hand, the following conclusion was made regarding support of licensed and unlicensed operation. It is pointed out that RAN1 would strives for maximum commonality for the system design for licensed and unlicensed operation.
	Conclusion:
RAN1 continues study and specification effort for both licensed and unlicensed operation for supporting NR from 52.6 GHz to 71 GHz SI.
· RAN1 strives for maximum commonality for the system design for licensed and unlicensed operation for NR from 52.6GHz to 71GHz, and for maximum re-use of the existing NR design


For the target of maximum commonality, we prefer common design of SSB and RMSI delivery for licensed and unlicensed operation. To be more specific, SSB patterns and multiplexing patterns of SSB and CORESET#0 are same for licensed and unlicensed operation. From UE’s perspective, the UE behaviors of SSB and RMSI reception during initial access are same for licensed and unlicensed operation, and the functions/mechanisms (e.g. LBT) dedicated for unlicensed operation can be configurable by RRC signaling.
Proposal 1: For maximum commonality, SSB patterns and multiplexing pattern of SSB and CORESET#0 are same for licensed and unlicensed operation, and the functions/mechanisms (e.g. LBT) dedicated for unlicensed operation can be configurable by RRC signaling.
2.2 Time domain scheduling enhancements for PDSCH/PUSCH
In the last RAN1 meeting, it was identified that the time domain scheduling enhancements for PDSCH/PUSCH may need to be studied.
	Agreement:
Consider at least the following aspects of scheduling for BWP with a given SCS
· Study of frequency domain scheduling enhancements/optimization for PDSCH/PUSCH, if needed
· e.g. potential impact to UL scheduling if frequency domain resource allocation with different granularity than FR1/2 (e.g. sub-PRB, or more than one PRB) is supported
· Study of time domain scheduling enhancements for PDSCH/PUSCH, if needed
· e.g. increasing the minimum time-domain scheduling unit to be larger than one symbol, supporting multi-PDSCH scheduled by one DCI, supporting one TB mapped to multiple slots (i.e., TTI bundling)
· Study potential enhancements or alternatives to the scheduling request mechanism to reduce scheduling latency due to beam sweeping, if needed


Three alternatives are considered.
· Alt.1: increasing the minimum time-domain scheduling unit to be larger than one symbol
· Alt.2: supporting multi-PDSCH scheduled by one DCI
· Alt.3: supporting one TB mapped to multiple slots (i.e., TTI bundling)
In our understanding, the motivation of the enhancement is mainly to alleviate PDCCH monitoring burden and consequently reduce UE complexity for the case that larger SCS (e.g. 960 kHz) is supported. Among the 3 alternatives, Alt.2 has less standardization workload since it can directly use the same approach as Rel-16 multi-PUSCH, e.g.
· Each row of PDSCH time domain resource allocation table can contain single K0, multiple mapping types and SLIVs. The single K0 is the slot offset between DCI and its first scheduled PDSCH, and the multiple mapping types and SLIVs are one-to-one corresponding to the multiple scheduled PDSCHs of the DCI in consecutive slots. 
· HARQ process ID signaled in the DCI applies to the first scheduled PDSCH. HARQ process ID is then incremented by 1 for subsequent PDSCHs in the scheduled order (with modulo operation as needed).
· NDI and RV in the DCI are signaled per PDSCH.
Proposal 2: If time domain scheduling enhancements for PDSCH is needed, multi-PDSCH scheduled by one DCI should be supported for less standardization workload.
3. Conclusion
According to the discussions above, we have the following proposals.
Proposal 1: For maximum commonality, SSB patterns and multiplexing pattern of SSB and CORESET#0 are same for licensed and unlicensed operation, and the functions/mechanisms (e.g. LBT) dedicated for unlicensed operation can be configurable by RRC signaling.
Proposal 2: If time domain scheduling enhancements for PDSCH is needed, multi-PDSCH scheduled by one DCI should be supported for less standardization workload.
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