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1 Introduction
This contribution discusses the following remaining issues of DL control signaling and channel under NR-U WI. 
· CSI-RS Reception Procedure



2. Discussion on CSI-RS and SPS PDSCH Reception 
As in Rel-15, NR-U supports DL transmissions that are semi-statically configuration by higher layers including periodic, semi-persistent CSI-RS transmission/reporting, CSI-IM and DL SPS transmission. However, 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. 
In Rel-15 NR, if a UE is configured with semi-static DL transmission (i.e. P/SP-CSI-RS and DL SPS) and detects a DCI format 2_0 indicating at least one symbol of these transmissions resource is flexible or is configured to monitor but doesn’t detect a DCI format 2_0 providing a slot format for the slot, the UE cancels CSI-RS and DL SPS PDSCH reception. For NR-U, the DCI format 2_0 was enhanced to indicate the COT duration. Inline with the basic principle of Rel-15, it makes sense to leverage this enhanced signal to implicitly indicate the presence of P/SP-CSI-RS, CSI-IM and SPS PDSCH so as to address the concern of power consumption at UE. Hence, the DCI format 2_0 serves two purposes for NR-U to improve UE power efficiency: COT indication and the P/SP-CSI-RS/CSI-IM/SPS PDSCH presence indicator. For example, the UE may only process the P/SP-CSI-RS/CSI-IM/SPS PDSCH if all of symbols fall in the valid COT indicated by DCI format 2_0. It should be noted that the P/SP-CSI-RS configuration is still fully controlled by gNB and can be utilized as long as the associated DCI format 2_0 is transmitted. 

There were extensive discussions on this issue in the RAN1 #100bis e-meeting but no conclusion was made. In light of discussions, for CSI-RS reception (P-TRS, P-CSI-RS for LA, and in general), there seems have a largely a common understanding that gNB will provide transmission indication which UE could use to validate CSI-RS at a given occasion. However, different cases need to be considered to figure out a complete solution. Due to limited time of last meeting, it was deferred to the RAN1 #101 meeting. 

In general, two cases exist for CSI-RS reception validation depending on whether at least one of {SFI index, COT duration index} is configured for DCI format 2_0 as detailed in the following: 
· Case 1: DCI 2_0 is configured with at least one of {SFI index, COT duration index} 
· If SFI field is present
· use SFI index, a.k.a the R15 approach
· else
· use COT duration index, so that UE can cancel P/SP-CSI-RS/CSI-IM/SPS PDSCH reception unless all of the symbols are confined within the indicated COT duration. 
· Note that, SFI index takes precedence over COT duration in determining CSI-RS presence.
· (Case 2) Else
· if a new RRC parameter is introduced and configured, 
· use DCI format scheduling PDSCH transmission, so that UE can cancel P/SP-CSI-RS/CSI-IM reception unless all of the CSI-RS symbols are confined within the PDSCH time domain allocation.
· Otherwise, 
· UE is expected to receive P/SP-CSI-RS/CSI-IM/SPS PDSCH.


For Case 1 with DCI 2_0 being configured, it seems sufficient to use either SFI index IE or COT duration index to determine the COT duration and validate the CSI-RS resource correspondingly. One solution brought up in last meeting for Case 1 is to use DCI format scheduling PDSCH grant so that UE can cancel P/SP-CSI-RS/CSI-IM reception unless all of the CSI-RS symbols are confined within the PDSCH time domain allocation. It may be useful for the case when DCI 2_0 is configured but not detected by UE for whatever reason to validate the CSI-RS, we are open to discuss this rule.  

For Case 2, as mentioned in earlier context, we are open to discuss the need of a new RRC parameter to provide flexibility to gNB scheduler and address the concern about the control signalling overhead caused by using dynamic PDSCH as validation resource. If the corresponding RRC parameter is not configured in Case 2, UE is expected to receive P/SP-CSI-RS/CSI-IM/SPS PDSCH. 

There is another validation mechanism brought up in the RAN1 #100bis e-meeting to use SPS PDSCH to validate CSI-RS if DCI 2_0 is not configured. It is our view that SPS PDSCH is another type of semi-statically configured transmission. Similar to P-CSI-RS/P-TRS transmission, it by itself isn’t quite suitable in genuine unlicensed spectrum operations due to LBT requirement (not the licensed-like use case). All semi-statically configured transmissions (including SPS PDSCH, P-CSI-RS/P-TRS) shall be treated with similar UE behavior with validation rules. We don’t see a strong reason to use detection of one configured RS (SPS PDSCH DM-RS) to validate another configured RS (P-CSI-RS/TRS), except for some scenario where PDSCH DM-RS may provide better frequency resolution. Note that SPS PDSCH DM-RS detection isn’t required in R15 baseline either.

Based on the discussions above, the following was proposed: 

Proposal 1: 
UE assumes the presence of P/SP-CSI-RS/CSI-IM/SPS PDSCH according to the following validation rules
· If DCI 2_0 is configured with at least one of {SFI index, COT duration index} 
· If SFI field is present
· use SFI index, a.k.a the R15 approach
· else
· use COT duration index, so that UE can cancel P/SP-CSI-RS/CSI-IM/SPS PDSCH reception unless all of the symbols are confined within the indicated COT duration. 
· Else
· if a new RRC parameter is introduced and is configured, 
· use DCI format scheduling PDSCH grant and UE can cancel P/SP-CSI-RS/CSI-IM reception unless all of the CSI-RS symbols are confined within the PDSCH time domain allocation.
· Otherwise, 
· UE is expected to receive P/SP-CSI-RS/CSI-IM/SPS PDSCH.





3. Conclusion
Based on the discussions in the previous sections, we proposed the following: 
Proposal 1: 
UE assumes the presence of P/SP-CSI-RS/CSI-IM/SPS PDSCH according to the following validation rules
· If DCI 2_0 is configured with at least one of {SFI index, COT duration index} 
· If SFI field is present
· use SFI index, a.k.a the R15 approach
· else
· use COT duration index, so that UE can cancel P/SP-CSI-RS/CSI-IM/SPS PDSCH reception unless all of the symbols are confined within the indicated COT duration. 
· Else
· if a new RRC parameter is introduced and is configured, 
· use DCI format scheduling PDSCH grant and UE can cancel P/SP-CSI-RS/CSI-IM reception unless all of the CSI-RS symbols are confined within the PDSCH time domain allocation.
· Otherwise, 
· UE is expected to receive P/SP-CSI-RS/CSI-IM/SPS PDSCH.
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