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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]There was extensive discussion last RAN2 on the support of cell DTX/DRX operation. The following agreement was reached during such discussion: 
Agreements 
· There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs
· 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.
· 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.

During 121bis, gNB and UE behaviour was discussed [1], and it was agreed that:
	1. 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
2. As baseline, UE does not transmit on CG occasions during Cell DRX non-active periods
3. 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 
4. (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.  
5. 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).  
6. FFS how to deal with retransmissions


Furthermore, it was agreed that:
	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


This paper discusses the potential downlink transmission restrictions to support cell DRX/DTX operation following the agreements made last meeting.
Discussion
DL SPS transmission
Similarly to UL CG based transmissions, DL SPS based transmissions scheduling may be overlapping a Cell DTX inactive period, as shown in figure 3 below. 
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Figure-1: Overlapping Example between DL SPS and cell DTX
To achieve maximal NES gains, the cell should not be transmitting during Cell DTX inactive periods. Hence, SPS transmissions should be skipped during Cell DTX inactive periods and the UE should not be monitoring the PDCCH or the SPS occasions on the PDSCH.
Proposal 1: The UE does not expect to acquire DL based SPS transmission during Cell DTX inactive period.

DL retransmission, which involves HARQ processes, is discussed in the following section. From the UE point of view, at least initial transmissions should be skipped, which can be easily achieved by comparing the Cell DTX cycle with its DL SPS configuration.
Proposal 2: Initial transmission based on SPS Transmit Occasion should be skipped by the UE if the DL SPS TO overlaps with the cell DTX inactive period.

DL retransmission
In the case of retransmission, where a HARQ NACK was sent by the UE and the expected DL retransmission would happen during Cell DTX inactive period, the network should schedule such retransmission after the cell starts becoming active again, as shown below in Figure 2.
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Figure-2: Overlapping Example of DL retransmission and cell DTX
Proposal 3: Retransmission should be scheduled by the network to skip the cell DTX inactive period when SPS based initial transmission is not decodable.
From the UE point of view, HARQ timer will need to be modified, according to specific network signalling for this retransmission, or implicit rules set up by the network.
Proposal 4: Discuss UE behavior in the case of DL retransmissions overlapping with the Cell DTX inactive period.

Lower layer DL signalling
We have concerns regarding the use of lower layer signalling. The main reasons are:
· From RAN1 point of view (pending a reply LS), even though feasibility should not be an issue, reliability may not be assured and it would be damaging for system performance if UEs did not successfully received NES mode change.
· From RAN2 point of view, NES mode change may not be so fast. Indeed, this will incur SI change and also affect Idle/Inactive UEs. Furthermore, legacy UEs may also be affected so legacy means may need to be used regardless.
Hence, in our understanding, the use of more dynamic signalling may be unnecessary at best, and unreliable at worst.
Proposal 5: L1 signalling for Cell DTX/DRX activation/deactivation is not considered.

Conclusion and Proposal
We have the following proposals:
[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Proposal 1: The UE does not expect to acquire DL based SPS transmission during Cell DTX inactive period.

Proposal 2: Initial transmission based on SPS Transmit Occasion should be skipped by the UE if the DL SPS TO overlaps with the cell DTX inactive period.
Proposal 3: Retransmission should be scheduled by the network to skip the cell DTX inactive period when SPS based initial transmission is not decodable.
Proposal 4: Discuss UE behavior in the case of DL retransmissions overlapping with the Cell DTX inactive period.
Proposal 5: L1 signalling for Cell DTX/DRX activation/deactivation is not considered.
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