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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
RAN1 has received an LS from RAN2 on Cell DTX/DRX activation/deactivation with the following questions [1]:
	RAN2 kindly requests RAN1 to provide information regarding feasibility and reliability of using dedicated and group common L1 signalling for Cell DTX/DRX activation and deactivation. Our question is related only to Cell DTX/DRX activation and deactivation and we would like to focus on a single Cell DTX/DRX configuration, as agreed in our previous meeting. 
Once L1 signalling for activation and deactivation of Cell DTX/DRX for a single configuration is decided in RAN1 please inform us about the decision and design details. 



[bookmark: _Ref129681832]Discussion
In this section, we discuss RAN2’s questions and propose a proper reply. More detailed analysis can be found in [4].
In RAN2#121bis-e, the following agreements were made [2]:
	Agreements
6.	As baseline, UE doesn’t monitor SPS occasions during Cell DTX non-active period. As baseline, gNB is assumed to be not transmitting PDSCH to that UE on such SPS occasions during the Cell DTX non-active period
7.	As baseline, UE does not transmit on CG occasions during Cell DRX non-active periods
8.	As baseline, UE does not transmit SR occasions overlapping with Cell DRX non-active periods, e.g. SR transmissions are dropped during the non-active period. FFS: whether we will allow to configure the UE per SR configuration with whether SR can be transmitted during Cell DRX non-active period to support high priority traffic


It means UE shall not receive DG/SPS PDSCH and transmit CG PUSCH during the inactive period of cell DTX/DRX as the baseline, which is aligned with RAN1 consensus. On the other hand, if there is an urgent service (e.g. URLLC/XR traffic, which is sensitive to latency) during this period, RRC signalling for cell DTX/DRX deactivation cannot be transmitted until the next active period. 
RAN2 also made the following agreements
	RAN2#121bis-e
A periodic cell DTX/DRX configuration is explicitly signalled to the UEs. 
A periodic cell DTX/DRX pattern is configured by UE specific RRC signalling. 
The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration. 
As a baseline Cell DTX/DRX is activated/deactivated implicitly by RRC signalling, i.e. activated immediately once configured by RRC and deactivated once the RRC configuration is released. 


RAN2 consideration of RRC-based baseline does not imply enhancements are precluded/deprioritized from RAN1 perspective. Rather, since the BS sleep modes are defined in RAN1 during SI, it could be even more proper for RAN1 to determine the need of L1 signalling. This can be found as stated in the LS “For L1 signalling, if found feasible and beneficial by RAN1, it is currently left open whether dedicated or group common L1 signalling would be utilised (no consensus was reached in RAN2)”, “RAN2 did not evaluate the network energy saving gain” and “From RAN2 point of view, majority of companies see a benefit with L1 signalling for Cell DTX/DRX activation/deactivation”.
Feasibility is confirmed for both dedicated and group common L1 signalling. At least, since a UE specific RRC message is conveyed via PDSCH and considered as baseline/feasible in RAN2, the UE specific PDCCH should also be feasible which schedules a PDSCH. Further, group common PDCCH can also be feasible, since the target operation of cell DTX/DRX is supposed to be applied at least to more than one UEs, and is for indication of simple do-or-not to do for existing channels/signals. There could be new UE behaviours specified for cell DTX/DRX operation, which seems also applicable to UE specific RRC based activation/deactivation. Therefore, this does not prevent the use of L1 signalling in general. 
Proposal 1:  It is recommended to answer RAN2 that it is feasible to introduce L1 signalling for the (de)activation of cell DTX/DRX.
From our perspective, in general, the reliability of L1 signalling is not an issue since it is already applied in several high reliability required scenario (like URLLC). To be specific, the reliability of L1 signalling can be ensured by increasing the aggregation level (e.g. use AL=8 or AL=16), or a compact structure for the PDCCH as supported in current specifications. For some exception cases, enhancements can be further considered. More analysis can be found in [4].
Proposal 2: It is recommended to answer RAN2 that the reliability of L1 signalling for (de)activation of cell DTX/DRX is not an issue. 
In RAN1#112bis-e, the following agreement was made [3]:
	Agreement
· Study L1 signalling for enhancing cell DTX/DRX including activation/deactivation for a single configuration which will have the following characteristics:
· PDCCH based signaling
· FFS: Whether enhancing legacy DCI or introducing new DCI
· FFS: DCI content
· FFS: Whether L1 signaling is UE specific DCI or group common DCI
· FFS: Timer or validity duration based activation/deactivation of cell DTX/DRX
· FFS: whether to specify a reference time for activation/deactivation of cell DTX/DRX 
· FFS: If multiple Cell DTX/DRX patterns are to be supported
· FFS on detailed UE behavior upon reception of L1 signaling at least including application delay
· FFS how to guarantee reliability of the L1 signaling
· FFS whether the L1 signal can be monitored in non-active periods.


It can be found that the timer/validity duration, and/or potential new RNTI/search space from a new DCI format may also be determined, which could have RAN2 impact. The former is some aspect that could be new while the latter is relatively normal whenever a L1 signalling, regardless of UE specific or group common, is used. 
Although RAN2 states that “Once L1 signalling for activation and deactivation of Cell DTX/DRX for a single configuration is decided in RAN1 please inform us about the decision and design details”, there are only two meetings left and the above RAN2 impact may not be fully considered due to limited timeline, if the discussion in RAN2 only happens in the last meeting of the WI. 
Proposal 3: It is recommended from RAN1 perspective that at least whether new RNTI/search space is needed or not can also be considered in RAN2.

Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we discuss the feasibility, reliability and design details of L1 signaling for cell DTX/DRX (de)activation. We have the following proposal:
Proposal 4: Send reply LS to RAN2: 
· It is feasible to introduce L1 signalling for the (de)activation of cell DTX/DRX
· [bookmark: _GoBack]The reliability of L1 signalling for (de)activation of cell DTX/DRX is not an issue
· From RAN1 perspective that at least whether new RNTI/search space is needed or not can also be considered in RAN2.
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