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1. Introduction
In this contribution, we share our views on Cell DTX / DRX configurations and procedures in different scenarios based on the RAN2 agreements so far and propose to further discuss remaining issues for preparing the stage 2 specification of Cell DTX / DRX in the Rel-18 NES.

2. Discussion
2.1. Overall procedure and remaining issues
In the last meeting, RAN2 made few more agreements for Cell DTX/DRX regarding to gNB/UE behaviors and configuration aspects. According to the agreements and the procedure discussion since from the study phase, the Figure 1 illustrates our current understandings. As depicted, the UE and the network in the Figure 1 are both Rel-18 NES capable. Please note that the C-DRX configuration and a certain measurement configuration could be mutually exclusive in practical deployment so the message sequence chart in the figure should be considered as indicative only.

First, we think RAN2 can confirm whether the Cell DTX/DRX techniques is backward compatible to the legacy (non-NES) UEs by current agreements.

Second, RAN2 can have further decision if the legacy UEs should be allowed to access a Rel-18 NES cell, and in what accessibility level.

Third, to have a clear picture and stage 2 specification, RAN2 needs to discuss which architecture options Cell DTX/DRX can be configured.

Finally, whether the Cell DTX/DRX configuration alignment is needed in various architecture options.

Figure 1: Rel-18 NES Cell DTX/DRX procedure and the agreements
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2.2. Backward compatibility
There is no legacy UE mentioned in the agreements of gNB and UE behavior in Cell DTX/DRX and there is also no agreement for aligning Cell DTX/DRX pattern with the C-DRX pattern (e.g., the on-duration of C-DRX falls within Cell DTX active period) in last meeting [1]. The alignment of C-DRX pattern and Cell DTX/DRX pattern is no longer essential if RAN2 clarifies and agrees the gNB and the UE behaviors for all overlapping scenarios.

In other words, the non-NES UEs will suffer from connection failure and/or unnecessary power consumption once the Cell DTX/DRX is activated by the serving cell during RRC_CONNECTED.

Observation 1 [bookmark: _Ref134799141]Once the network activates Cell DTX/DRX the non-NES UEs will suffer from connection failures and/or unnecessary power consumption.

Therefore, Cell DTX/DRX is obviously a non-backward compatible NES technique to the non-NES UEs.

1. [bookmark: _Ref134799188]Cell DTX/DRX is non-backward compatible to the non-NES UEs.

2.3. Non-NES UE accessibility
In our understanding the terminology “non-NES UE” includes the legacy UEs and the Rel-18 UEs without NES feature support.

Since RAN2 had agreed that RRC_IDLE/RRC_INACTIVE UEs shall not be impacted by Cell DTX/DRX so it seems to be technically feasible to allow at least cell reselection (or say IDLE/INACTIVE camping could be invisible to gNB) for the non-NES UEs in terms of service coverage. However, it is not true coverage. Due to the non-backward compatible behavior, it is pointless for the non-NES UEs to initiate data session in a NES cell where Cell DTX/DRX is configured.

Observation 2 [bookmark: _Ref134799240]There is no benefit to allow cell reselection for RRC_IDLE/RRC_INACTIVE non-NES UEs in terms of service continuity.

Furthermore, the enhancement of connection establishment and/or access control is not in the scope of WID. RAN2 would need to discuss and check whether any spec. impact in these parts such as Redirection/Reject and access barring check if the non-NES UEs are allowed to gain normal service in the NES cell. To simplify the Rel-18 NES feature we think it is reasonable to prohibit the non-NES UEs to access the NES cells in the first place.

1. [bookmark: _Ref134799275]Non-NES UEs are not allowed to access the NES cells by cell barring mechanism. The enhancement details are discussed in Cell selection/re-selection AI.

2.4. 5G architecture options
In study phase, RAN2 had discussed and agreed that Cell DTX/DRX can be applicable for different cells in CA and no additional RAN2 impacts, or enhancements are foreseen [2]. However, it is not discussed and agreed yet in normative phase, and so does the supported architecture options are supported with Cell DTX/DRX.

Now we know the pattern configuration for cell DRX/DTX is common in the serving cell and it is separate for Cell DTX and Cell DRX. So, it could be any architecture option is supported with Cell DTX/DRX in the NR cells to have most energy saving opportunities:
1. (NG)EN-DC
2. NE-DC
3. NR SA (NR CA is included)
4. NR-DC

Observation 3 [bookmark: _Ref134799315]Cell DTX/DRX configuration is cell-wise and can be adopted in different architecture options.

1. [bookmark: _Ref134799346]Cell DTX/DRX is applicable for all architecture options including MR-DC, SA and NR-DC. FFS on procedure and signaling details in stage 3.

2.5. Configuration alignment in NR CA
During SI phase, BS energy saving gain is evaluated in single cell simulation as baseline. Also, the study for higher layer procedures focuses on UE behavior when at any point in time the cell activates a single DTX/DRX configuration [3]. So, how the DTX/DRX pattern is configured in the NR CA scenario is still unclear.

By current RAN2 agreements, the Cell DTX/DRX pattern is common for the PCell and SCell respectively. If the PCell and SCell adopts different Cell DTX/DRX patterns on their own decision without alignment, the UE needs to activate two DTX/DRX configurations when performing NR CA. Applying multiple Cell DTX/DRX to NR CA would involve managing the different aggregated carriers' activities and inactivity periods. Considering NR CA allows multiple NR carriers within the same frequency range (intra-band) or different frequency ranges (inter-band) to be aggregated, such different DTX/DRX configurations for NR CA will impact UE implementation seriously, and even impact CA performance negatively.

Observation 4 [bookmark: _Ref134799385]Applying different Cell DTX/DRX patterns in NR CA impacts the UE implementation seriously and the benefit is unclear.

It has been considered as beneficial and then feasible to exchange the Cell DTX/DRX pattern between neighbour gNBs according to the RAN3 LS [4]. Therefore, we think there is no technical difficulty to have Cell DTX/DRX configurations aligned between PCell and SCell(s) even if they are not co-located in the same site.

1. [bookmark: _Ref127534806][bookmark: _Ref134799787]Confirm study item agreement that Cell DTX/DRX can be applicable for different cells in CA and no additional RAN2 impacts, or enhancements. The different cells in CA shall share the same(one) DTX/DRX pattern. FFS on configuration differentiation (such as ON duration) due to energy saving needs for different frequency ranges in stage 3.

1. [bookmark: _Ref134799809]Send LS to RAN3 for RAN2 conclusion and agreements.

3. Summary
In previous sections we made the following observations and proposals:
Observation 1	Once the network activates Cell DTX/DRX the non-NES UEs will suffer from connection failures and/or unnecessary power consumption.
Proposal 1	Cell DTX/DRX is non-backward compatible to the non-NES UEs.

Observation 2	There is no benefit to allow cell reselection for RRC_IDLE/RRC_INACTIVE non-NES UEs in terms of service continuity.
Proposal 2	Non-NES UEs are not allowed to access the NES cells by cell barring mechanism. The enhancement details are discussed in Cell selection/re-selection AI.

Observation 3	Cell DTX/DRX configuration is cell-wise and can be adopted in different architecture options.
Proposal 3	Cell DTX/DRX is applicable for all architecture options including MR-DC, SA and NR-DC. FFS on procedure and signaling details in stage 3.

Observation 4	Applying different Cell DTX/DRX patterns in NR CA impacts the UE implementation seriously and the benefit is unclear.
Proposal 4	Confirm study item agreement that Cell DTX/DRX can be applicable for different cells in CA and no additional RAN2 impacts, or enhancements. The different cells in CA shall share the same(one) DTX/DRX pattern. FFS on configuration differentiation (such as ON duration) due to energy saving needs for different frequency ranges in stage 3.
Proposal 5	Send LS to RAN3 for RAN2 conclusion and agreements.
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