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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]This paper will discuss cell DTX/DRX, which is one objective of NES WI.
· Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]
· Note: No change for SSB transmission due to cell DTX/DRX.
· Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.

Discussion
In the previous RAN2 meetings, RAN2 concludes the following on the cell DTX/DRX pattern.
Agreements 
· 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.  
· 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.  
· 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. 

One left issue on the cell DTX/DRX is whether we can have DTX specific inactivity timer. It means that the cell DTX/DRX active time would be extended due to some event. The detail is not clear now, but in our view, the current mechanism to extend UE-specific C-DRX active time can be taken as a reference. For example, the UE/gNB starts or restarts a specific inactivity timer when conditions fulfil, and then considers the time duration between the starting and expiry of this inactivity timer as a kind of the cell DTX/DRX active time. From our perspective, such flexible cell DTX/DRX active/non-active duration complicates the UE/gNB implementation and introduces much normative work. Also, it would reduce the benefit of network energy saving due to the shortened non-active time of the network. Besides, if the cell DTX/DRX pattern is extended by one UE’s requirements but applies to all UEs in the cell, other UEs’ power would undoubtedly increase because other UEs are required to e.g. also monitor PDCCH and periodic/semi-persistent CSI-RS. Additionally, RAN2 needs to consider how other UEs know whether/how the cell DTX/DRX pattern extends. On the other hand, if the cell DTX/DRX pattern is extended and applies to a specific UE, it saves other UEs’ power but may contradict the agreement “pattern configuration for cell DRX/DTX is common for Rel-18 UEs in the cell”. Thus, we prefer a fixed cell DTX/DRX active/non-active duration.
[bookmark: _Toc134781059]RAN2 focuses on a fixed cell DTX/DRX active/non-active duration. 
In RAN2#121bis, RAN2 has achieved the following agreements on UE/gNB behaviour during the cell DTX/DRX non-active duration.
Agreements 
· 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
· As baseline, UE does not transmit on CG occasions during Cell DRX non-active periods
· 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 to support high priority traffic 
· (for the SRs that will be dropped) If SR is not to be transmitted on an PUCCH occasion during Cell DRX non-active time, the UE keep the SR pending, i.e., the UE delays the SR transmission till the Cell DRX active period without triggering RACH.  For the FFS case there may be some exceptions.  
· The understanding for the gNB scheduling behaviour for new transmissions during Cell DTX non-active period is that the gNB does not schedule UE-specific dynamic grants/assignments, even if the UE is in C-DRX Active Time.   UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time.   FFS how to deal with any exceptions (e.g. SR if agreed and RACH).  
FFS how to deal with retransmissions

The remaining issue is whether to allow the SR of high-priority traffic and PDCCH-scheduled retransmission.
On the SR of high-priority traffic, we sympathize with the benefit of such a transmission but understand the requirement can be known by the gNB by using legacy solutions, e.g. the triggered RA due to no available PUCCH occasion or UL non-synchronised. On the other hand, if there exists high-priority traffic before the network applies the cell DTX/DRX, the gNB can configure a proper cell DTX/DRX, choose to handover the UE to another cell, or delay applying the cell DTX/DRX.
On the PDCCH-scheduled retransmission, as we already agree with no scheduling of new transmission and the UE cannot know if the scheduling is for a new transmission or retransmission before the UE successfully decodes the PDCCH, we do not see the urgent requirement to have separate operations for the two transmission types. As the gNB knows the cell DTX/DRX configuration and the QoS requirements, the gNB can delay the PDCCH-scheduled retransmission to the next active duration, or schedule initial transmission in a more reliable way, e.g. with a lower MCS. 
On the PDCCH monitoring during the RACH procedure, e.g. Msg 2/4, we understand that the UE can monitor PDCCH as usual, as we already agree that no RACH impact is introduced due to the cell DTX/DRX. In addition, if a PDCCH associated with a RACH procedure is received by the UE, the scheduled PUSCH/PDSCH would be transmitted naturally. 
[bookmark: _Toc134781060]RAN2 assumes no SR transmission/reception during the cell DRX non-active duration.
[bookmark: _Toc134781061]RAN2 assumes no PDCCH transmission/monitoring during the cell DTX non-active duration. 
[bookmark: _Toc134781062]RAN2 assumes the DG PUSCH/PDSCH transmission/reception during the cell DTX/DRX non-active duration if the associated PDCCH is received by the UE. 

In the SI phase, companies have confirmed the benefit of the alignment between UE C-DRX with the cell DTX as well as C-DRX among multiple UEs. On C-DRX alignment among multiple UEs (at least for part of parameters related to the UE-specific C-DRX configuration), we understand it can be implemented by the RRC configuration, thus no extra spec change is needed. On the alignment of the cell DTX/DRX and UE C-DRX, we understand the gNB would try its best to achieve the alignment. Typically, the RRC would configure UE-specific C-DRX on-duration falling into the cell DTX on-duration. However, as UE-specific C-DRX active time would be extended when conditions are fulfilled, it would happen that the active duration of one discontinuous mechanism collides with the non-active duration of another discontinuous mechanism. We would like to analyse the collision case by case since the assumed UE behaviour for the cell DTX/DRX non-active is different from the one for UE-specific C-DRX non-active.
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Figure 1 cell DTX/DRX and UE-specific DRX
In our view, generally, the cell DTX non-active time will always be the inactive time for UE (in case UE C-DRX is configured) and UE C-DRX active time is only possible in the cell DTX active time. In detail,
· [bookmark: OLE_LINK4]For case ①, both the cell DTX/DRX and UE-specific C-DRX are in active time, thus, the UE/network transmits as normal. 
· For case ②, the cell DTX/DRX is in active time and UE-specific C-DRX is in non-active time, which equals no cell DTX/DRX configured. Thus, the UE/network works as legacy, i.e. the UE/network performs the behaviour for UE-specific C-DRX non-active time.
· For case ③, both the cell DTX/DRX and UE-specific DRX are in non-active time. Since the expected behaviour for the cell DTX/DRX non-active is different from the one for UE-specific C-DRX non-active, we prefer the UE to follow the way expected for the cell DTX/DRX non-active, otherwise, the NES gain cannot be achieved as we designed. 
· For case ④, the cell DTX/DRX is in non-active time and UE-specific C-DRX is in active time, which equals no UE C-DRX configured. Typically, the UE performs the behaviour for the cell DTX/DRX non-active, otherwise, the NES gain cannot be achieved as we designed.
[bookmark: _Hlk118296191][bookmark: _Toc134781063]When both the cell DTX/DRX and UE-specific C-DRX are configured, the cell DTX non-active time will always be the non-active time for UE, i.e. in cell DTX/DRX non-active, the UE always follows the behaviour designed for cell DTX/DRX non-active.
[bookmark: _Toc134781064]When both the cell DTX/DRX and UE-specific C-DRX are configured, UE C-DRX active time is only possible in the cell DTX/DRX active time, i.e. in cell DTX/DRX active, the UE always follows the behaviour designed for UE-specific C-DRX.

In RAN2#121, RAN2 discussed the impact on RACH/paging/SIBs and concludes the following.
Agreements 
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.

The majority of companies intend to avoid the impact on the legacy UEs and Rel-18 non-NES capable UEs, thus, RAN2 concludes to keep RACH, paging and SIBs as they were. This intention is clearly reflected for the UEs in the idle/inactive mode but seems missing for the UEs in the CONNECTED mode. To avoid misleading and keep companies on the same page, we expect RAN2 to confirm this missing part, i.e. no impact on RACH, SIBs and paging for both legacy UEs and Rel-18 non-NES capable UEs in the CONNECTED mode.
[bookmark: _Toc134781065]RAN2 confirms no impact on RACH, paging and SIBs for both legacy UEs and Rel-18 non-NES capable UEs in the CONNECTED mode. 
Further, the impact on paging is not captured for Rel-18 NES capable UEs in the CONNECTED mode. In the SI phase, some companies would like to enhance paging for NES but its RAN2 impact is excluded by the approved NES WID. To be consistent with the WID and avoid any misleading, we expect further confirmation in RAN2.
· Specify inter-node beam activation and enhancements on restricting paging in a limited area [RAN3].
[bookmark: _Toc134781066]RAN2 confirms no impact on paging for Rel-18 NES capable UEs in the CONNECTED mode. 

[bookmark: _Toc110331317]Conclusion
We have the following proposals:
Proposal 1	RAN2 focuses on a fixed cell DTX/DRX active/non-active duration.
Proposal 2	RAN2 assumes no SR transmission/reception during the cell DRX non-active duration.
Proposal 3	RAN2 assumes no PDCCH transmission/monitoring during the cell DTX non-active duration.
Proposal 4	RAN2 assumes the DG PUSCH/PDSCH transmission/reception during the cell DTX/DRX non-active duration if the associated PDCCH is received by the UE.
Proposal 5	When both the cell DTX/DRX and UE-specific C-DRX are configured, the cell DTX non-active time will always be the non-active time for UE, i.e. in cell DTX/DRX non-active, the UE always follows the behaviour designed for cell DTX/DRX non-active.
Proposal 6	When both the cell DTX/DRX and UE-specific C-DRX are configured, UE C-DRX active time is only possible in the cell DTX/DRX active time, i.e. in cell DTX/DRX active, the UE always follows the behaviour designed for UE-specific C-DRX.
Proposal 7	RAN2 confirms no impact on RACH, paging and SIBs for both legacy UEs and Rel-18 non-NES capable UEs in the CONNECTED mode.
Proposal 8	RAN2 confirms no impact on paging for Rel-18 NES capable UEs in the CONNECTED mode.
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