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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN4#95, an LS[1] was send to RAN1 asking for clarification on the UE behavior after receiving the MAC CE deactivation command for semi-persistent CSI reporting. In this paper, we discussed the three options provided by RAN4. 

[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]UE behavior of semi-persistent CSI-RS reporting
In NR Rel-15, for a UE configured with CSI resource setting(s) where the higher layer parameter resourceType set to 'semiPersistent', following behavior is defined when the UE receives a deactivation command. 
	Section 5.2.1.5.2 in TS 38.214
when a UE receives a deactivation command, as described in clause 6.1.3.12 of [10, TS 38.321], for activated CSI-RS/CSI-IM resource set(s) associated with configured CSI resource setting(s), and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the deactivation command, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource set(s) shall apply starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.


For operation with shared spectrum, UE might suffer LBT failure and cannot transmit HARQ-ACK on the scheduled PUCCH resource. There are following three options provided by RAN4 to align the behavior between UE and gNB. 
	•	Option 1: If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
•	Option 2: For semi-persistent CSI reporting with PUCCH, if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to the UL LBT failures, UE continues the L1-RSRP measurements but delay the L1-RSRP reporting. If UE does not receive deactivation command during the delay period, UE restarts to transmit L1-RSRP reporting. 
•	Option 3: Delay the L1-RSRP reporting when the HARQ feedback cannot be transmitted after receiving the MAC CE deactivation command. A time limit shall be defined when the L1-RSRP reporting is delayed. When exceeding the time limits, UE shall abandon the stored measurement results, where the time limit is FFS. The UE shall also abandon the measurement results when the HARQ feedback is retransmitted for the deactivation command


It can be observed that UE continues measurement on CSI-RS in all of the three options and only difference is whether and how UE should reporting the measurement. From the gNB perspective, it is impossible to identify whether the detection failure of PUCCH is due to LBT failure or low SINR. Generally, the DTX will be treated as NACK and gNB will assume UE maintain in previous state and continue to transmit CSI-RS and receiving measurement report on the pre-configured uplink resource from UE until retransmit the deactivation MAC CE. Option 1 allows UE to make full use of CSI-RS and allocated uplink resource to keep the CSI-RS-based measurement up-to-date. Option 1 also has the least standard impact from Rel-15 behavior. For option 2 and 3, the preconfigured CSI-RS and uplink resource for feedback might be wasted while energy for measurement and reporting at UE side could be saved. 
Observation: All three options provided by RAN4 can solve the ambiguity issue between gNB and UE on the CSI-RS-based measurement and reporting. Option 1 has least standard impact from Rel-15.

Conclusions
Based on the discussion above, we had following observation:
Observation: All three options provided by RAN4 can solve the ambiguity issue between gNB and UE on the CSI-RS-based measurement and reporting. Option 1 has least standard impact from Rel-15.
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