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1 	Introduction
The SCell activation requirements for NR-U have been discussed in the WF [1]. In this paper, it further discusses the known condition and THARQ.  
2 Known condition for SCell activation in NR-U
In NR FR1, the known condition is base on the period equal to max([5] measCycleSCell,  [5] DRX cycles) for before the reception of the SCell activation command. For NR-U, one discussion point is whether to extend this period. It should be noted that during this period, UE is not required to keep performing measurements on every measCycleSCell or DRX cycle, since this period stands for reference duration and it may not provide sufficient SSB samples for measurement due to other inter-frequency measurements with gap. Also, UE’s real measurement behavior may also depend on other factors like sharing factor to RLM, SMTC periodicity and CSSF. Therefore, it is not always guaranteed that UE will still perform measurement during max([5] measCycleSCell,  [5] DRX cycles).
[bookmark: _Ref20989081][bookmark: _Ref24093933]Observation 1: UE is not required to keep performing measurements on every measCycleSCell or DRX cycle, during the period equal to max ([5] measCycleSCell, [5] DRX cycles) for before the reception of the SCell activation command.
In the other words, if this period is extended according to the number of not available DRS samples in NR-U, than it will mandate UE to check the DRS presence on every measCycleSCell or DRX cycle, which will waste UE power. 
[bookmark: _Ref24093939]Observation 2: It would mandate UE to check the DRS presence on every measCycleSCell or DRX cycle, if the period for known condition is extended according to the number of not available DRS samples.
On the other hand, if the one SSB is not available at UE, it could not be regarded as “SSB remains detectable”, because UE has no idea whether the missing SSB is due to LBT failure or a sudden change in channel condition in to deep fade. Then, once the SSB is not available during this this duration, it will fail on the condition that “SSB remains detectable during …”, then it will not meet the known condition.
[bookmark: _Ref24093945]Observation 3: It is questionable to regard a “not available SSB” as the SSB remains detectable.
[bookmark: _Ref16848977]Also, it was assumed that the cell timing and frequency can remain in the certain level during the time duration. However, if the time duration is extended too long, it will not grantee the certain level of sync can be maintained at UE side. 
[bookmark: _Ref24093952]Observation 4: If period for known condition is too long, it will not grantee the certain level of sync can be maintained at UE side.

Base on the above observations, it proposes:
[bookmark: _Ref20989085]Proposal 1: For SCell known cell condition in NR-U, the period should not be extended.
3 Discussion on THARQ in NR-U
How to extend THARQ with HARQ to account for UL LBT failures has been discussed, and it needs to align with RAN1’s procedure [1]. And it will at least impact on the delay and the interruption window due to activation/deactivation of SCell.
In RAN1#97 [2], enhanced dynamic HARQ-ACK codebook for NR-U was introduced as follows:
	Agreement from RAN1#97:
For operation with dynamic HARQ codebook (type-2 codebook):
· PDSCH grouping by explicitly signalling a group index in DCI scheduling the PDSCH
· For any PDSCH scheduled with numerical or non-numerical value of K1
· The number of HARQ-ACK bits for one PDSCH group can change between successive requests for HARQ-ACK feedback for the same PDSCH group
· HARQ-ACK feedback for all PDSCHs in the same group is carried in the same PUCCH 
· One DCI can request HARQ-ACK feedback for one or more PDSCH groups in the same PUCCH
· C-DAI/T-DAI is accumulated only within each PDSCH group
· FFS: Choose between the following options:
· T-DAI is included only for the scheduled group
· T-DAI is included for each group
· New ACK-Feedback Group Indicator for each PDSCH Group operates as a toggle bit
· Maximum number of PDSCH groups: 2 (FFS: maximum number of groups 4 and maximum number of groups for which feedback is requested in the same PUCCH)
· A UE can signal support of this feature as part of capability signaling



For operation with enhanced dynamic HARQ-ACK codebook (or group-based HARQ-ACK feedback), PDSCHs scheduled to a UE would be grouped by a network. When UE receives a DCI scheduling a PDSCH belonging to a PDSCH group, all PDSCHs in the same PDSCH group are requested to be acknowledged in the same PUCCH indicated by the DCI (through PDSCH-to-HARQ-timing-indicator and PUCCH resource indicator). 
In DCIs scheduling PDSCHs, Group Index (GI) and New-ACK-Feedback-Group-Indicator (NFI) are conveyed in these DCIs for a UE to determine the grouping for the scheduled PDSCHs. For PDSCHs in the same PDSCH group, their corresponding GI values shall be the same, i.e., if PDSCHs are indicated with different GI values, UE can assume that they are in different PDSCH groups. Once a HARQ-ACK feedback of a PDSCH group is successfully received by the network, the network can initiate a new PDSCH group having the same GI value, which is indicated to UE by toggling corresponding NFI bit. From UE’s perspective, if an NFI bit indicated in a current DCI scheduling a PDSCH is toggled compared to an NFI bit indicated in a previously received DCI indicating the same GI value as the one indicated in the current DCI, UE can assume that the PDSCH scheduled by the current DCI belongs to a new PDSCH group, and the HARQ-ACK information of the old PDSCH group having the same GI value may be flushed out by UE. Otherwise, the PDSCH scheduled by the current DCI still belongs to the PDSCH group including the PDSCH scheduled by the previously received DCI, and the HARQ-ACK information of the PDSCH group shall be reported using the PUCCH provided by the current DCI.
Figure 1 provides an example for the operation of enhanced dynamic HARQ-ACK codebook. In Figure 1, the 1st HARQ feedback is blocked (due to UL LBT failure or PUCCH detection error), and the blocked HARQ feedback can be retransmitted on the next PUCCH(s) provided by the next DCI(s). Since a PDSCH group can be dynamically enlarged to include a later scheduled PDSCH(s) and acknowledged together, the PUCCH provided could be always taken as a supplemental HARQ-ACK opportunity until the HARQ-ACK feedback of the PDSCH group is received and decoded by the network.  In other words, enhanced dynamic HARQ-ACK codebook can provide unlimited number of HARQ-ACK opportunities to correct possible error cases for each scheduled PDSCH. 
[bookmark: _Ref24093958]Observation 5: When the HARQ feedback is blocked by UL LBT failure, gNB can trigger the group-based HARQ feedback via DCI, until the HARQ feedback of the PDSCH group has been decoded by the network.
Therefore, the THARQ could be extended until the HARQ feedback has been successfully transmitted by UE. However, to delay the SCell activation procedure unlimitedly could be not practical, so the upper limit of THARQ would be required.
[bookmark: _Ref24093972]Proposal 2: For the delay and the interruption window due to activation/deactivation of SCell in NR-U, the THARQ is extended to the HARQ feedback has been successfully transmitted by UE. 
[bookmark: _Ref24093975]Proposal 3: FFS the maximum extension for THARQ.



Figure 1. Example of group-based HARQ-ACK feedback


4 Summary
In this paper, SCell activation and deactivation requirements for NR-U has been discussed. We have the following observations and proposals:
Observation 1: UE is not required to keep performing measurements on every measCycleSCell or DRX cycle, during the period equal to max ([5] measCycleSCell, [5] DRX cycles) for before the reception of the SCell activation command.
Observation 2: It would mandate UE to check the DRS presence on every measCycleSCell or DRX cycle, if the period for known condition is extended according to the number of not available DRS samples.
Observation 3: It is questionable to regard a “not available SSB” as the SSB remains detectable.
Observation 4: If period for known condition is too long, it will not grantee the certain level of sync can be maintained at UE side.
Proposal 1: For SCell known cell condition in NR-U, the period should not be extended.
Observation 5: When the HARQ feedback is blocked by UL LBT failure, gNB can trigger the group-based HARQ feedback via DCI, until the HARQ feedback of the PDSCH group has been decoded by the network.
Proposal 2: For the delay and the interruption window due to activation/deactivation of SCell in NR-U, the THARQ is extended to the HARQ feedback has been successfully transmitted by UE.
Proposal 3: FFS the maximum extension for THARQ.
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