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1. Introduction
This contribution discusses remaining issues on physical DL channel design for NR-U.
2. [bookmark: _Ref498564494]Discussion
1. 
2. 
[bookmark: _Ref521492551][bookmark: PP12]COT duration indication in UE’s initiated COT
In previous meetings, the most focus is how to indicate the COT duration when gNB is initiating the COT. Actually, GC-PDCCH could also be transmitted in UE’s initiated COT. In this case, if COT duration in GC-PDCCH indicates a COT end beyond the last symbol of GC-PDCCH, a UE will switch Cat 4 LBT to Cat 2 LBT but this is not expected in UE’s initiated COT. Thus, the indicated COT end shouldn’t be beyond the last symbol of GC-PDCCH carrying DCI 2_0 when it is located within UE’s initiated COT. If COT duration field is configured in DCI 2_0, it could be configured as ‘0’ to satisfy the above limitations easily. However, if COT duration field is not configured but SFI is configured, the duration of SFI indication length will represent the COT duration which is at least one slot long. So, using a special entry of SFI (i.e. 255) is needed to indicate that it is in UE’s initiated COT (i.e. COT duration = 0).
[image: ]
Figure 1   GC-PDCCH in UE’s initiated COT
[bookmark: _Ref40449657]Proposal 1: When COT duration field is not configured but SFI is configured in DCI 2_0, one special entry of SFI (i.e. index 255 SFI) is used to indicate that the DCI 2_0 carrying SFI is COT duration=0, e.g. in UE’s initiated COT. Adopt TP1 to capture the above proposal.
--------------------------------------TP1: Start TP for Section 11.1.1 of TS 38.213 ------------------------------------
a location of a channel occupancy duration field in DCI format 2_0, by CO-DurationPerCell-r16, that indicates a remaining channel occupancy duration for the serving cell starting from a first symbol of a slot where the UE detects the DCI format 2_0 by providing a value from CO-DurationList-r16. The channel occupancy duration field includes  bits, where  is the number of values provided by CO-DurationList-r16. If CO-DurationPerCell-r16 is not provided, the remaining channel occupancy duration for the serving cell is a number of slots, starting from the slot where the UE detects the DCI format 2_0, that the SFI-index field value provides corresponding slot formats with at least one slot format is not index 255; otherwise the remaining channel occupancy duration is 0.
--------------------------------------TP1: End TP for Section 11.1.1 of TS 38.213---------------------------------------
Validation of CSI-RS presence for mobility
In RAN1 #101-e [1], the following agreements are made to determine CSI-RS presence:
Agreement:
When DCI 2_0 contains COT duration, but not SFI, UE cancels the reception of CSI-RS configured by higher layers at least on flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the CSI-RS location is outside the CO duration indicated by the COT duration field.

Agreement:
For operation with shared spectrum channel access, the new RRC parameter (as in previous agreement) is used to determine the UE behavior at least when UE is not configured with CO-duration and not configured with SFI as follows:
If the RRC parameter is configured, when the UE is configured by higher layers to receive periodic and semi-persistent CSI-RS in a set of symbols in a slot, the UE cancels the higher-layer configured periodic and semi-persistent CSI-RS reception in the set of symbols in the slot if the UE does not detect a DCI format indicating to the UE to receive aperiodic CSI-RS or PDSCH in the set of symbols
If the parameter is not configured, the UE cancels/receives the higher-layer configured periodic and semi-persistent CSI-RS reception according to current Clause 11.1 of TS38.213 and agreements we reached so far
Note: Other rules in the specification apply for cancellation/reception in addition to what is described in this agreement

In general, there are two sources to validate CSI-RS presence for different configuration cases: one is COT duration indicator in DCI 2_0 and the other is DCI indicating scheduled PDSCH or triggered A-CSI-RS. Clearly, both of these sources could only be available for a serving cell. In NR, CSI-RS may be used for time/frequency tracking, CSI computation, L1-RSRP computation and mobility. For the first three purposes, CSI-RS is always configured within the serving cell. However, CSI-RS for mobility is mainly configured within neighbour cell for RRM measurement. This means that there is no any method to validate the CSI-RS in neighbour cell for mobility measurement according to current agreements. If a CSI-RS is configured within neighbour cell in unlicensed band, there is also possibility that the CSI-RS can’t be transmitted due to LBT failure. Therefore, how to determine presence of CSI-RS for mobility should be solved.
In NR Rel-15, a UE could be configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB. Then the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration, which means it needs to detect SSB first to determine the cell timing for this CSI-RS resource configuration and then make measurement accordingly. Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, the UE is not required to monitor the corresponding CSI-RS resource.
Naturally, the candidate SSB(s) indicated by associatedSSB could be used as one possible source to validate CSI-RS presence. In order to validate the CSI-RS, the minimum time domain interval between it and the candidate SSBs should satisfy a certain condition, e.g. locating in the same slot. Otherwise, UE is not required to monitor the corresponding CSI-RS resource. Then the following proposal is made:
[bookmark: _Ref47019793]Proposal 2: When CSI-RS-Resource-Mobility is configured in a cell operation with shared spectrum access, if it locates at the same slot as at least one of candidate SSB(s) indicated by associatedSSB, UE proceeds with the measurement on the corresponding CSI-RS resource upon detection of the candidate SSB; otherwise UE is not required to monitor the corresponding CSI-RS resource.
Timer for search space set group switching
In RAN1 #101-e [1], the following agreements are made for search space set group switching:
Agreement:
searchSpaceSwitchingTimer-r16 is configured per Cell, or per Cell group if Cell group is configured
The timer value is configured and decremented in units of a reference SCS 
· FFS: Whether reference SCS is the minimum SCS across all configured BWPs in the Cell, or Cell group if configured

According to the above agreement, how to determine the reference SCS for the search space set group switching timer is still to be confirmed, i.e. the minimum SCS across all configured BWPs in the Cell, or Cell group. 
[bookmark: _Ref32412110][bookmark: _Hlk32419238]Proposal 3: RAN1 adopts TP2 for section 10.4 of TS 38.213.
----------------------------------------TP2: Start TP for Section 10.4 of TS 38.213 -------------------------------------
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot for a reference SCS configuration , which is the minimum SCS across all configured BWPs in the serving cell, or cell group if provided.
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set group switching flag field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1; 
[bookmark: _GoBack]-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0.
--------------------------------------TP2: End TP for Section 10.4 of TS 38.213 ----------------------------------------
3. Conclusion
In this contribution, we focus on the remaining issues of physical DL channel design, and have the following proposal:
Proposal 1: When COT duration field is not configured but SFI is configured in DCI 2_0, one special entry of SFI (i.e. index 255 SFI) is used to indicate that the DCI 2_0 carrying SFI is within UE’s initiated COT.
Proposal 2: When CSI-RS-Resource-Mobility is configured in a cell operation with shared spectrum access, if it locates at the same slot as at least one of candidate SSB(s) indicated by associatedSSB, UE proceeds with the measurement on the corresponding CSI-RS resource upon detection of the candidate SSB; otherwise UE is not required to monitor the corresponding CSI-RS resource.
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