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1 Introduction
In the RAN1 101-e meeting, how to receive the semi-statically configured signals was extensively discussed in email thread [101-e-NR-unlic-NRU-DL_Signals_and_Channels-03] and the following was agreed [1]: 
	Conclusion:
When SFI reception is configured but CO-duration is not configured to the UE, no new CSI-RS cancellation conditions are introduced in Rel-16.
Agreement:
Modify the previous agreement as below:
When DCI 2_0 contains COT duration, but not SFI, UE cancels the reception of periodic or semi-persistent CSI-RS configured by higher layers at least on downlink and flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the periodic or semi-persistent CSI-RS location is outside the CO duration indicated by the COT duration field.
Agreement:
A new RRC parameter can be used to determine reception/cancellation behaviour for CSI-RS configured by higher layers at least for the following cases:
· Reception of DCI 2_0 is not configured to the UE
· Reception of DCI 2_0 is configured to the UE, but both SFI and CO-duration are not configured

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 the what is described in this agreement



As seen from the agreement, the validation rule currently is limited to CSI-RS reception only. How to handle SPS-PDSCH reception and CSI-IM resource remains open. In addition, it remains FFS how to determine the refence SCS for timer-based SSSG switching for the case of cell-group based SSSG configuration when different SCS configurations are configured for different CCs.  
In this contribution, we share our views on these open issues and provide solutions to make progress.  
2. Discussion
2.1 On SPS PDSCH reception and CSI-IM reception
In general, the problem of SPS PDSCH reception is exactly same as P/SP-CSI-RS signal i.e. it is possible that these semi-statically configured DL resources maybe actually not transmitted by gNB due to LBT failure. The monitoring and blind detection of P/SP-CSI-RS at each configured occasion causes unnecessary UE complexity and power consumption especially for the case of frequent detection and monitoring with a small period. Moreover, the uncertainty of CSI-IM resources makes it challenging for interference measurement. 
Due to the commonality between receiving SP/P-CSI-RS and SPS-PDSCH, a single overriding rule was defined for all these channels based on the detection of DCI format 2_0, i.e. the UE cancels CSI-RS and DL SPS PDSCH reception. In addition, Rel-15 CSI-RS cancelation rule based on detection of DCI format 2_0 generally covers both CSI-RS and CSI-IM resource. As one example, UE cancels the CSI-IM resource for CSI reports if DCI format 2_0 indicates at least one symbol of these resource is flexible. Inline with the basic principle of Rel-15, it makes sense for Rel-16 NRU operation to leverage this enhanced signal to implicitly indicate not only the presence of P/SP-CSI-RS, but also the presence of CSI-IM and SPS PDSCH so as to address the concern of power consumption at UE. 
Proposal 1: 
· Extend the validation rule defined for P/SP-CSI-RS reception to SPS PDSCH reception and CSI-IM resource.  

2.2 On search space sets group (SSSG) switching 
Good progress was made in RAN1 101 meeting with the following agreement to align the switching point for CCs within a SSSG group [1]: 
	Agreement:
The number of cell groups that can be configured for search space switching in higher layer parameter searchSpaceSwitchingGroupList-r16 is 1, 2, 3 or 4. Inform RAN2 of this decision
[bookmark: _Hlk42138816][bookmark: _Hlk41670064]Agreement:
TS 38.213 should be updated so that the timer provided by searchSpaceSwitchingTimer-r16 is decremented even if the UE is not configured to monitor DCI format 2_0.
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


One issue remains open is how to define the reference SCS for timer decrement operation when different CCs in a cell group are configured with different numerologies. Actually, for the same case, i.e. mixed numerologies, the following agreement was made in RAN1 #100-bis meeting to determine the first slot where the SSSG switching occurs [2]: 
	Agreement:
The smallest subcarrier spacing of the corresponding active BWP across CCs within a CC group and the CC in which a DCI format 2_0 triggering group switching is detected, if any, is used to determine the first slot of search space set group switching for all CCs within a CC-group.


Although the agreement does not target to solve the open issue, the minimum SCS across all configured BWPs in the Cell group can be naturally extended to be used for timer decrement in a consistent manner for SSSG switching with mixed SCS. 
Proposal 2: 
· For mixed numerology case, the smallest SCS of the corresponding active BWP across CCs within a CC group and the CC in which a DCI format 2_0 triggering group switching is detected, if any, is used as reference SCS for timer decrement operation. 

3. Conclusion 
In this contribution, we discussed remaining issues for DL signal and channel of NR-U operation and the following was proposed to solve them: 
Proposal 1: 
· Extend the validation rule defined for P/SP-CSI-RS reception to SPS PDSCH reception and CSI-IM resource.  
Proposal 2: 
· For mixed numerology case, the smallest SCS of the corresponding active BWP across CCs within a CC group and the CC in which a DCI format 2_0 triggering group switching is detected, if any, is used as reference SCS for timer decrement operation. 
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