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1   Introduction
Based on the consensus of the SI phase, the RAN2 discussed the behaviours for Cell DTX/DRX function at the last RAN2 meeting and achieved the following agreements [1].
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1. There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-
18 and legacy UEs

2. Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-
active duration of cell DTX and/or DRX (i.e., same behavior for cell DTX and cell DRX).
No further enhancements for CBRA and CFRA will be pursued.

3. Pattern configuration for cell DRX/DTX is common for Rel-18 UEs in the cell. FFS whether
we have DTX UE specific inactivity timer. FFS on configuration signaling and stage 3.

4. Confirm study item agreement that we can have separate DTX and DRX configuration.
We will focus on designing DTX/DRX for at least single configuration. FFS whether
multiple configuration of cell DTX or DRX will be supported.





As above agreements, the pattern for Cell DTX/DRX is common for Rel-18 UEs in the cell and the Cell DTX/DRX UE specific timer was handled as FFS.
2   Discussion

Through the email [POST121][312][NES], How to align Cell DTX and UE C-DRX, and whether to introduce a Cell DTX/DRX UE specific timer were discussed. In the email discussion, no consensus was reached on whether to introduce a Cell DTX/DRX UE specific timer. Regarding the alignment between Cell DTX and UE C-DRX, some companies support a strict alignment solution with specification, and the rapporteur proposes the followings [2]:
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within Cell DTX on-duration. FFS extension of Cell DTX active time beyond Cell DTX on-duration. (15/25)

Proposal 7: The periodicity of UE C-DRX configurations in a cell should be the same or a multiple of the
serving Cell's DTX periodicity.





For purposes of alignment, it is not essential that the on-duration of UE C-DRX is a suitable subset of the Cell DTX active time (or on-duration of Cell DTX). That is, the alignment between Cell DTX and UE C-DRX may need not mean that the on-duration of UE C-DRX falls within the Cell DTX active period. In addition, it may not be mandatory that the periodicity of the UE C-DRX configuration in a cell be same to or a multiple of the serving Cell’s DTX periodicity. 

It is sufficient that the on-duration of UE C-DRX overlaps at least partially with the Cell DTX active time so that the two functions can work together while maximizing network energy savings and providing efficient service to the connected UEs. The gNB can configure the corresponding parameters so that the UE can sufficiently monitor the PDCCH even if on-duration of UE C-DRX and cell DTX active time partially overlap. In order for the Cell DTX and UE C-DRX functions to work together, there is no need to define an alignment in the specification, which can be achieved with smart implementations in gNB.
Proposal 1: The alignment between Cell DTX and UE C-DRX should be left as a network implementation issue.
While the UE C-DRX function operates according to UE-specific configurations, the Cell DTX/DRX function should be commonly applied to all UEs within the cell according to cell-specific parameters. Therefore, the activation/deactivation of Cell DTX/DRX function should be commonly applied on a cell basis. However, it is necessary to discuss whether to consider the extension of Cell DTX/DRX in an exceptionally specific case. For example, if the UE's DRX retransmission timer is running, exceptional scheduling for that UE may be permitted during non-active time of Cell DTX/DRX. 
However, it is not essential to define a new timer for exceptional scheduling for a specific UE in non-active time of Cell DTX/DRX. It is necessary to discuss whether to allow exceptional scheduling for a specific UE based on the current DRX retransmission timer in Cell DTX/DRX non-active time. This issues is related to proposals in 5/6/7/8/9 from email [POST121][311][NES] [3]. 
It is not yet clear how to manage the activation/deactivation of Cell DTX/DRX. Since the UE C-DRX is a UE-specific configuration, it can inevitably occur that the DRX retransmission timer of the UE may be running during the non-active time of Cell DTX/DRX. For example, after initial transmission/retransmission in active time of Cell DTX/DRX, if HARQ feedback is not received or HARQ NACK feedback is received during active time of Cell DTX/DRX, the UE behaviours are not clear. It is necessary for RAN2 to discuss whether to stop the corresponding HARQ procedure during the non-active time of Cell DTX/DRX or to allow the HARQ process for a specific UE despite the non-active time of Cell DTX/DRX. 

One of the available options is that the transmission is treated as a failure if the success of a transmission is not verified during the Cell DTX/DRX active time and the DRX retransmit timer is running. That is, the active time of Cell DTX/DRX is not extended, and it does not allow exceptional scheduling in non-active time of Cell DTX/DRX. 
Another option is to allow scheduling for the specific UE (i.e. DRX retransmission timer is running) in non-active time of Cell DTX/DRX until the corresponding transmission is completed. However, the exceptional scheduling should be performed based on the current DRX retransmission timer, not the new timer for Cell DTX/DRX function. Also, the exceptional scheduling in non-active time of Cell DTX/DRX should be support optionally by network configuration.
Proposal 2: Specification definition for extension of active time of Cell DTX/DRX should be excluded.

Proposal 3: Exceptional scheduling in non-active time of Cell DTX/DRX may be allowed to a specific UE when the current DRX retransmission timer is running.
Proposal 4: Exceptional scheduling in non-active time of Cell DTX/DRX should be support optionally by network configuration.
3   Conclusion
This document describes the alignment of Cell DTX and UE C-DRX and issues on Cell DTX/DRX, and suggests to adopt the following proposals.
Proposal 1: The alignment between Cell DTX and UE C-DRX should be left as a network implementation issue.
Proposal 2: Specification definition for extension of active time of Cell DTX/DRX should be excluded.

Proposal 3: Exceptional scheduling in non-active time of Cell DTX/DRX may be allowed to a specific UE when the current DRX retransmission timer is running.
Proposal 4: Exceptional scheduling in non-active time of Cell DTX/DRX should be support optionally by network configuration.
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