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1. [bookmark: _Ref165266342]Introduction
The WID [1] captures the following objective with regards to cell DTX and cell DRX, including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode.
	1. 
2. 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.



In the RAN2 previous meetings [2-4], RAN2 made the following agreements, while the mechanism for the alignment between cell DTX and UE C-DRX is not clear.
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.
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.  

Agreements 
1. A periodic cell DTX/DRX configuration is explicitly signalled to the UEs. 
2. A periodic cell DTX/DRX pattern is configured by UE specific RRC signalling. 
3. The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration. 
4. 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. 
5. From RAN2 point of view, majority companies see a benefit with L1 signalling for Cell DTX/DRX activation/deactivation, send a LS to RAN1 (email 308) with our preference and ask about feasibility and design details.   Ask about feasibility and reliability of using L1 signaling.  Clarify that the question is about activation/deactivation copy the agreement from last meeting that we are focusing on single configuration.  Extract a few key benefits of dynamic signaling from email discussion and online discussions
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 to support high priority traffic 
9. (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.  
10. 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

Agreements:
1	UE monitors PDCCH for RAR during Cell DTX non-active time. The ra-ResponseWindow could be started as legacy.
2	UE monitors PDCCH for msg4 during Cell DTX non-active time. The ra-ContentionResolutionTimer could be started as legacy.
3	Working assumption:  When the retransmission timer is running (if C-DRX is configured), the UE is expected to monitor PDCCH, like in legacy.  It is up to the network whether it schedules retransmissions out of the Cell DTX active period, i.e., when the DRX retransmission timer is running, the UE should monitor PDCCH regardless of the Cell DTX.   
4	Once gNB recognizes there is an emergency call or public safety related service (e.g. MPS/MCS), the NW should ensure there is no impact to the emergency call (e.g. may deactivate Cell DTX/DRX).  The behavior is captured in stage 2 spec
5	When an DG grant is received, by the gNB during cell DRX/DTX, the UE follows the grant assignment (i.e. like in legacy).  This includes DL HARQ feedback.  

In this contribution, we are going to provide our views on alignment between cell DTX and UE C-DRX. 

2. Discussion
In TR 38.864, it has been shown that the alignment between (UE) C-DRX and cell DTX is beneficial to network energy saving. Moreover, allowing cell DTX and C-DRX being not aligned (i.e., C-DRX on-duration/active time has no overlapping period with cell DTX on-duration time) may induce unnecessary PDCCH monitoring, which increases UE power consumption. Thus, we think the alignment between C-DRX and cell DTX is necessary. During the [Post122][307][NES] email discussion [5], there are two aspects regarding whether the alignment mechanism between cell DTX and (UE) C-DRX is needed or not. One aspect is to leave the alignment mechanism up to network implementation. More specifically, the network configures C-DRX as legacy, and the network could ensure C-DRX on-duration/active time overlapping with cell DTX on-duration period if needed. However, some UE behaviours are not clear if C-DRX on-duration time and cell DTX active period are configured to be not overlapped, and all use cases shall be specified/clarified so that UE can determine whether to monitor PDCCH in some cases to avoid unnecessary PDCCH monitoring. For example, whether UE shall monitor PDCCH for WUS reception during cell DTX non-active period. As a result, all the use cases shall be identified and clarified, which may require more standardization effort. By contrast, another aspect is to specify some principles/mechanisms for the alignment between cell DTX and C-DRX, which could have less use cases to be specified/clarified due to the partial or full overlapping period. Additionally, it is noted that RAN1 has agreed group common L1 signalling for cell DTX activation/deactivation is supported. For UEs that cannot receive group common L1 signalling during C-DRX active time due to the misalignment, extra UE specific signalling is necessary, which may decrease network energy saving gain. Therefore, from the network point of view, to avoid extra signalling and maximize network energy saving gain, it is reasonable to configure C-DRX and cell DTX with an overlapping on-duration period. Hence, we have the following proposal.
Proposal 1: RAN2 to discuss how to achieve the alignment between UE C-DRX and cell DTX.

To achieve the alignment between C-DRX and cell DTX, a simple way is to configure C-DRX parameters so that the C-DRX on-duration period fully or partially overlaps with the cell DTX on-duration period. More specifically, the network could reconfigure C-DRX (with the whole set of C-DRX parameters or a subset of DRX parameters) when cell DTX is activated. However, it is noted cell DTX is targeted at the idle/empty and low/medium load scenarios, which means cell DTX may be deactivated when the cell load is high. As a result, C-DRX may be reconfigured every time when cell DTX is activated/deactivated since a single C-DRX configuration may be optimized for either high load or low load, which may increase RRC signalling overhead. In addition, some companies propose configuring legacy C-DRX parameters with restrictions for achieving alignment. For instance, the C-DRX cycle shall be configured as the same as or a multiple of the cell DTX cycle if cell DTX is activated. However, the issue of excessive RRC signalling due to C-DRX reconfiguration remains. To avoid excessive RRC signalling overhead, the network could (pre-)configure additional C-DRX parameters (e.g., onDurationTimer, DRX Cycle, StartOffset, SlotOffset) that are aligned with cell DTX. When cell DTX is activated, UE could use the (NES-specific) C-DRX parameters that are aligned with cell DTX without RRC reconfiguration. When cell DTX is deactivated, UE could reuse the conventional/legacy C-DRX parameters without RRC reconfiguration. Thus, we have the following proposal:
Proposal 2: Configuring additional NES-specific C-DRX parameters that are dedicatedly applied while cell DTX is activated can be supported. If supported, UE may apply conventional C-DRX parameters while cell DTX is not activated.



3. Conclusions
Based on the discussion above, we have the following proposals:
Proposal 1: RAN2 to discuss how to achieve the alignment between UE C-DRX and cell DTX.
Proposal 2: Configuring additional NES-specific C-DRX parameters that are dedicatedly applied while cell DTX is activated can be supported. If supported, UE may apply conventional C-DRX parameters while cell DTX is not activated.
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