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1. Introduction
[bookmark: _Hlk127179368]In RAN#98-e meeting, WID on Network energy savings for NR was approved [1]. The scope of WI in the time domain is as follows. 
	[bookmark: _Hlk127452363]WID scope:
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 this contribution, issues for cell DTX/DRX enhancement are discussed.
2. [bookmark: _Hlk118715434][bookmark: _Hlk101275836]Discussions on cell DTX/DRX enhancement
2.1. Background on UE behavior for UE C-DRX
In legacy NR Rel-15/16/17, C-DRX can be configured at UE side for power saving purpose. By UE C-DRX mechanism defined in RAN2, the time can be classified as active period and non-active period. In active period, UE performs transmission and reception as legacy way. In non-active period, UE behavior on transmission/reception of the following signals and channels is described below: 
· PDCCH
· UE does not monitor PDCCH scheduling scrambled by C-RNTI, CI-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, and AI-RNTI.
· CSI-RS
· UE is not required to perform CSI-RS-based measurement.
· If DRX cycle in use is larger than 80 msec, the UE may not expect CSI-RS resources are available
· CSI reporting
· UE doesn’t report semi-persistent CSI configured on PUSCH;
· UE doesn’t report periodic CSI that is L1-RSRP on PUCCH if ps-TransmitPeriodicL1-RSRP is not configured with value true:
· UE doesn’t report periodic CSI that is not L1-RSRP on PUCCH if ps-TransmitOtherPeriodicCSI is not configured with value true.
· SRS
· UE doesn’t transmit periodic SRS and semi-persistent SRS
2.2. UE behavior in non-active period for cell DTX
In RAN1#112bis-e meeting [2], the following agreement is made regarding UE behavior in non-active period for cell DTX:
	Agreement
From RAN1 point of view, Rel-18 UE supporting cell DTX does not expect to receive and/or process the following signals/channels from the gNB, during non-active periods of cell DTX. The list of signals/channels may be updated based on RAN2/RAN4 input and other signals/channels are not precluded from further discussions.
· Periodic/Semi-persistent CSI-RS configured in CSI report configuration in CSI-ReportConfig with reportQuantity including RI (for CSI reporting)
· FFS:
· PDCCH in USS
· UE behavior for retransmission
· if some specific RNTI scrambled PDCCH in USS will be excluded from cell DTX operation
· PDCCH in Type-3 CSS
· UE behavior for retransmission
· if some specific RNTI scrambled PDCCH in Type-3 CSS will be excluded from cell DTX operation
· PRS
· CSI-RS configured by measObjectNR (for RRM)
· CSI-RS associated with RadioLinkMonitoringConfig and BeamFailureDectection (for RLM and BFD)
· Periodic CSI-RS configured with trs-Info ‘true’ (for tracking)
· Periodic/Semi-persistent CSI-RS (for BM)
· FFS on how to differentiate (if needed) with other CSI-RS used for CSI reports for BM
· FFS: Whether the same or different UE behavior is applicable with or without C-DRX
· FFS: Whether the list of impacted signals/channels can be configurable
· FFS: Whether there will be exception case(s) for UE receiving and/or processing listed signals/channels during non-active periods of DTX
· FFS: RAN1 to consider impact on system if the channels/signals are not transmitted during non-active period


In this section, we discussed the UE behavior on the above listed channels and signals in non-active period of cell DTX.
2.2.1 PDCCH
Regarding PDCCH monitoring behavior, the following agreement is made in RAN1#112bis-e meeting [2]:
	Agreement
For PDDCH monitoring, further work on Rel-18 NES in RAN1 is to follow the RAN2 agreement below:
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).


According to the above agreement, UE will not monitor PDCCH in non-active periods of cell DTX in normal case. However, there are two left issues to be discussed further: 
· Issue 1: What kinds of PDCCH is not monitored in non-active periods of cell DTX?
· Issue 2: What is the exceptional case in which UE needs to monitor PDCCH in non-active periods of cell DTX?
For Issue 1, the PDCCH that can be monitored by idle UEs shouldn’t be impacted, such as PDCCH scrambled by SI-RNTI, RA-RNTI and etc. To follow this rule and considering similar handling for UE DRX, PDCCH scrambled by C-RNTI, CI-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, and AI-RNTI is not monitored by UE in non-active periods of cell DTX in normal case.
For Issue 2, the following three aspects should be considered as exceptional cases: 1) RACH processing; 2) SR pending; 3) Retransmission expected.
For CBRA (contention-based random access), after sending a contention-based PRACH preamble, the final contention resolution must be solved by a PDCCH scrambled by C-RNTI. Since RACH can be transmitted in any time, delaying contention resolution to next active time is not good for RACH latency. So, in this case, i.e., when ra-ContentionResolutionTimer or msgB-ResponseWindow is running, UE needs to monitor PDCCH to complete the CBRA procedure. 
For CFRA (contention-free random access), reception of a PDCCH scrambled by C-RNTI for new transmission will guarantee that CFRA procedure is successful after reception of RAR response. So, in this case, i.e., when a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random-Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble, UE needs to monitor PDCCH to guarantee that CFRA procedure is successful. 
For SR pending, SR transmission from UE means that there is buffered traffic for PUSCH scheduling request. If PDCCH monitoring is not performed at UE side in non-active period of cell DTX while SR is pending, it will result in larger latency for the traffic. Even if SR can’t be transmitted in non-active period of cell DTX, it can also be transmitted at the end of active period so that SR pending may occur in non-active period of cell DTX. So, in this case, i.e., when a Scheduling Request is sent on PUCCH and is pending, UE needs to monitor PDCCH to guarantee uplink traffic’s latency.
For retransmission, it means that UE feedback NACK to gNB for the previous transmission. If UE doesn’t monitor PDCCH when retransmission is expected, the UE performance will be impacted. So, in this case, i.e. when RetransmissionTimerDL or RetransmissionTimerUL is running, UE needs to monitor PDCCH to guarantee the UE’s communication performance.
[bookmark: _Ref134806660]Proposal 1: UE doesn’t monitor PDCCH scrambled by C-RNTI, CI-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, and AI-RNTI in non-active period of cell DTX within a serving cell except the following cases:
1) ra-ContentionResolutionTimer or msgB-ResponseWindow is running;
2) a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble;
3) a Scheduling Request is sent on PUCCH and is pending;
4) RetransmissionTimerDL or RetransmissionTimerUL is running.
On “FFS: Whether the same or different UE behavior is applicable with or without C-DRX”, the exception case 4 to handle retransmission may be different for the case with or without C-DRX. For other parts, the same UE behavior is applicable with or without C-DRX.
2.2.2 Periodical/Semi-persistent CSI-RS
· CSI-RS for RRM
In particular, CSI-RS for RRM corresponds to CSI-RS configured by higher layer parameter csi-RS-CellList-Mobility. 
CSI-RS for RRM includes two parts: one is for serving cell RRM that is transmitted by serving cell and the other is for neighbor cell RRM that is transmitted by neighbor cell. Normally, UE only knows cell DTX configuration pattern for serving cell. Therefore, non-active period of cell DTX at UE side can only be applicable to CSI-RS for serving cell RRM. If cell DTX pattern is the same for serving cell and its neighbor cells, gNB can configure that non-active period of cell DTX also applies to CSI-RS for neighbor cell RRM. 
[bookmark: _Ref134806668]Proposal 2: UE doesn’t expect a CSI-RS for RRM is available in non-active period of cell DTX in a serving cell if the cell-id configured for the CSI-RS matches the serving cell; Otherwise, UE expects the CSI-RS for RRM is available or follows gNB’s configuration to determine whether to expect the CSI-RS for RRM is available.
· CSI-RS for RLM/BFD
In particular, CSI-RS for RLM/BFD corresponds to CSI-RS configured by higher layer parameter failureDetectionResources.
CSI-RS for RLM/BFD is used for detection of link failure or beam failure. In C-DRX case, UE is not required to perform measurement of the CSI-RS for power saving purpose at UE side. Similarly for network energy saving purpose, gNB may not transmit CSI-RS for RLM/BFD so that UE is not expected to measure the CSI-RS.
[bookmark: _Ref134806678][bookmark: _Ref134717588]Proposal 3: UE doesn’t expect a CSI-RS for RLM/BFD is available in non-active period of cell DTX in a serving cell.
· CSI-RS for CBD
In particular, CSI-RS for CBD corresponds to CSI-RS configured by higher layer parameter candidateBeamRSList or candidateBeamRSListExt or candidateBeamRSSCellList.
CSI-RS for CBD is used for beam recovery purpose. In C-DRX case, UE is not required to perform measurement of the CSI-RS for power saving purpose at UE side. Similarly for network energy saving purpose, gNB may not transmit CSI-RS for CBD so that UE is not expected to measure the CSI-RS.
[bookmark: _Ref134806683]Proposal 4: UE doesn’t expect a CSI-RS for CBD is available in non-active period of cell DTX in a serving cell.
· Periodical/Semi-persistent CSI-RS for L1-RSRP/L1-SINR computation
In particular, CSI-RS for L1-RSRP/L1-SINR computation corresponds to a CSI-RS that is configured by higher layer parameter resourcesForChannelMeasurement. In addition, the CSI-RS contains a NZP-CSI-RS-ResourceSet that is configured with the higher layer parameter repetition and without the higher layer parameter trs-Info and is associated with CSI-ReportConfig with reportQuantity set to 'cri-RSRP', 'cri-SINR' or 'none'.
CSI-RS for L1-RSRP/L1-SINR computation is mainly used for beam management purpose. In C-DRX case, UE is not required to perform measurement of the CSI-RS for power saving purpose at UE side. Similarly for network energy saving purpose, gNB may not transmit CSI-RS for L1-RSRP/L1-SINR computation so that UE is not expected to measure the CSI-RS.
[bookmark: _Ref134806687]Proposal 5: UE doesn’t expect a periodical/semi-persistent CSI-RS for L1-RSRP/L1-SINR computation is available in non-active period of cell DTX in a serving cell.
· Periodical CSI-RS for tracking (TRS)
In particular, CSI-RS for tracking corresponds to a CSI-RS that is configured with the higher layer parameter trs-Info.
TRS is important for UE to perform time and frequency tracking. If not transmitted in non-active period, UE performance will be strongly impacted. Therefore, it is better to not affect the TRS transmission during the non-activity period for cell DTX.
[bookmark: _Ref131791465]Proposal 6: UE expects a CSI-RS for tracking is available in non-active period of cell DTX.
Similar with UE C-DRX, RAN4 requirements on CSI-RS based evaluation/measurement period may depend on cell DTX configuration if the above proposals are adopted. Therefore, RAN4 needs to confirm the above proposals taking into account RAN4 requirement decision.
[bookmark: _Ref135062898]Proposal 7: Send LS to RAN4 to inform the agreeable proposals on UE behavior for CSI-RS in non-active period of cell DTX and ask them to confirm the above proposals.
2.2.3 Positioning RS (PRS)
For PRS, UE needs to measure the RSRP of the PRS or the time difference of the PRS to estimate the location of the UE. Therefore, PRS is a high-time-dependent signal, and if its transmission is prohibited during Cell DTX non-active period, it will greatly affect the measurement accuracy and increase the positioning latency. Thus, it is better for the gNB to transmit PRS during Cell DTX non-active period and UE expects PRS is available in non-active period of cell DTX. 
Similar with CSI-RS for RRM, PRS may also come from neighbor cell and UE doesn’t know cell DTX status of neighbor cell in this case. Besides, muting pattern for PRS can be configured per cell for a UE, that is already flexible enough for gNB to control the transmission of PRS in both serving cell and neighbor cell. Thus, there is no need to use cell DTX to control UE behavior for PRS measurement.
[bookmark: _Ref131540098]Proposal 8: UE expects a DL PRS is available in non-active period of cell DTX.
2.2.4 UE behavior with both cell DTX and UE C-DRX configured
When both cell DTX and UE C-DRX are configured, different combination cases of active period and non-active period may occur as shown in Figure 1.
[image: ]
[bookmark: _Ref131515457]Figure 1: UE behaviour in non-active period for Cell DTX work together with UE C-DRX case
· Case 1: Both cell DTX and UE DRX are active
· Obviously, UE could normally receive any signals/channels. 
· Case 2: cell DTX is active and UE C-DRX is non-active. 
· Following cell DTX, the gNB could transmit all DL signals/channels. 
· Following UE C-DRX, PDCCH and CSI-RS may not be monitored by UE.
· Since UE C-DRX is configured for UE power saving, UE C-DRX behavior should be the baseline in this case.
· Case 3: cell DTX is non-active and UE C-DRX is active.
· Typically, UE C-DRX on-duration should falls within active period of cell DTX. So, this case mainly occurs when active period of UE C-DRX is extended due to the contention resolution or retransmission timer running. This is important for UE’s performance. Thus, the following behavior for active period of UE C-DRX on PDCCH monitoring is the baseline.
· Case 4: cell DTX is non-active and UE C-DRX is non-active.
· The behavior is similar with a little difference on CSI-RS case. Following behavior for non-active period of cell DTX in 2.2.1 is more beneficial for network energy saving.
[bookmark: _Ref134806701][bookmark: _Ref131791481]Proposal 9: Support the following UE behavior when cell DTX and UE C-DRX are both configured in Table 1.
[bookmark: _Ref131789104][bookmark: _Ref131789101]Table 1: UE behaviours on DL channel/signal when cell DTX and UE C-DRX are both configured
	Cell DTX
	UE DRX
	UE behavior

	active
	active
	Normal 

	active
	Non-active
	Follow behavior for non-active period of UE C-DRX

	Non-active
	active
	Follow behavior for non-active period of cell DTX

	Non-active
	Non-active
	Follow behavior for non-active period of cell DTX and UE C-DRX


2.3. [bookmark: OLE_LINK3][bookmark: OLE_LINK4]UE behavior in non-active period of cell DRX
In RAN1#112bis-e meeting [2], the following agreement is made regarding UE behavior in non-active period for cell DTX:
	Agreement
From RAN1 point of view, Rel-18 UE supporting cell DRX is not expected to transmit the following signals/channels to the gNB during non-active periods of cell DRX. The list of signals/channels may be updated based on RAN2/RAN4 input and other signals/channels are not precluded from further discussions.
· Periodic/Semi-persistent CSI report
· Periodic/Semi-persistent SRS 
· FFS: SRS for positioning
· FFS:
· HARQ feedback for SPS PDSCH
· FFS whether there will be exception case(s) for UE transmitting listed signals/channels during non-active periods of DRX
· FFS Whether the listed signals/channels can be configurable by gNB
· FFS: Whether the same or different UE behavior is applicable with or without C-DRX
FFS: RAN1 to consider impact on system if the channels/signals are not transmitted during non-active period


2.3.1 SRS for positioning
SRS for positioning may also be used for inactive UEs. According to current WID, cell DRX will not impact RRC idle/inactive UEs. So, SRS for positioning will anyway be monitored by gNB if it is configured for inactive UEs. Therefore, it is better to align the behavior that UE still transmits SRS for positioning in non-active period of cell DRX.
[bookmark: _Ref134717613]Proposal 10: UE transmits SRS for positioning in non-active period of cell DRX.
2.3.2 UE behavior with both cell DRX and UE C-DRX configured
When both cell DTX and UE C-DRX are configured, different combination cases of active period and non-active period may occur as shown in Figure 2:
[image: ]
[bookmark: _Ref131790904]Figure 2: UE behavior when both cell DRX and UE C-DRX are configured
· Case 1: Both cell DRX and UE DRX are active
· Obviously, UE could normally transmit any signals/channels. 
· Case 2: cell DRX is active and UE C-DRX is non-active. 
· Since UE C-DRX is configured for UE power saving, UE C-DRX behavior should be the baseline in this case.
· Case 3: cell DRX is non-active and UE C-DRX is active.
· Following cell DRX in non-active period is beneficial for network energy saving
· Case 4: cell DTX is non-active and UE C-DRX is non-active.
· Following cell DRX in non-active period is beneficial for network energy saving
[bookmark: _Ref131791514][bookmark: _Ref134717616]Proposal 11: Support the following UE behavior when cell DRX and UE C-DRX are both configured in Table 2.
[bookmark: _Ref131791075]Table 2: UE behaviour on UL channels/signals when cell DRX and UE C-DRX are both configured
	Cell DRX
	UE DRX
	UE behavior

	active
	active
	Normal 

	active
	Non-active
	Follow behavior for non-active period of UE DRX

	Non-active
	active
	Follow behavior for non-active period of cell DRX

	Non-active
	Non-active
	Follow behavior for non-active period of cell DRX and UE DRX



2.4. Cell DTX/DRX activation/deactivation
In RAN1#112bis-e meeting, L1 signalling to activation/deactivation Cell DTX/DRX is discussed and the following agreement/working assumption is made: 
	Agreement
Study L1 signalling for enhancing cell DTX/DRX including activation/deactivation for a single configuration which will have the following characteristics:
· PDCCH based signaling
· FFS: Whether enhancing legacy DCI or introducing new DCI
· FFS: DCI content
· FFS: Whether L1 signaling is UE specific DCI or group common DCI
· FFS: Timer or validity duration based activation/deactivation of cell DTX/DRX
· FFS: whether to specify a reference time for activation/deactivation of cell DTX/DRX 
· FFS: If multiple Cell DTX/DRX patterns are to be supported
· FFS on detailed UE behavior upon reception of L1 signaling at least including application delay
· FFS how to guarantee reliability of the L1 signaling
· FFS whether the L1 signal can be monitored in non-active periods.

Working Assumption
Support of L1 signaling at least for activation/deactivation of a cell DTX and/or DRX configuration is feasible (e.g., in terms of enabling/disenabling the feature) from RAN1 perspective.
· This does not imply that L1 activation/deactivation is supported in Rel-18
· Note: Reliability, overhead, and benefits are FFS



Besides, a LS from RAN2 is received on cell DTX/DRX activation/deactivation [3]. According to the LS, RAN2 already agrees the baseline that Cell DTX/DRX is activated/deactivated implicitly by RRC signalling. In another word, introduction of L1 signalling for cell DTX/DRX is only an optimization on top of the baseline RRC-based activation/deactivation. Therefore, L1 signalling for cell DTX/DRX activation/deactivation can only be supported when benefit, reliability and feasibility are all verified.
For cell DTX/DRX activation/deactivation, there are two candidate L1 signalling type, i.e., UE dedicated DCI and group common DCI. Later, they are separately analysed in terms of benefit, overhead or reliability.
UE dedicated DCI
The only claimed benefit of using UE dedicated DCI by some companies is to achieve more dynamic changing than RRC signalling as mentioned in RAN2 LS [3]. However, from both RAN1 and RAN2 perspective, the network energy saving gain by reducing the latency of activation/deactivation with L1 signalling for more dynamic changing is not evaluated. Therefore, the benefit to introduce L1 signaling to improve cell DTX/DRX activation/deactivation latency compared to L2/L3 signaling is not clear.
Observation 1: the benefit to introduce L1 signaling to improve cell DTX/DRX activation/deactivation latency for more dynamical change of cell DTX/DRX status compared to L2/L3 signaling is not evaluated and thus not clear.
Besides, the BS needs to send dedicated DCI commands to each UE to tell the UE the activation/deactivation of Cell DTX/DRX, which introduces a large overhead for DCI signalling. 
Observation 2: Introduction of UE dedicated DCI for cell activation/deactivation will result in large overhead for DCI signalling.
Group common DCI
In terms of benefit, similar with discussion for UE dedicated DCI, the benefit to introduce L1 signaling to improve cell DTX/DRX activation/deactivation latency for more dynamical change of cell DTX/DRX status compared to L2/L3 signaling is not evaluated and thus not clear. Then the only benefit of using group common DCI is to reduce signalling overhead for cell DTX/DRX activation/deactivation. However, if change of cell DTX/DRX status is not frequent, the overhead for RRC based activation/deactivation is not an issue.
However, for normal group common DCI, there is no HARQ ACK/NACK mechanism so that gNB may not know whether UE misses the activation/deactivation command. In this sense, there is high probability that gNB and UE misunderstand with each other. This misunderstanding may result in a lot of problems listed below since cell DTX/DRX can control many DL/UL signals/channels:
a) PDCCH monitoring
i. If a deactivation DCI for cell DTX is missed by a UE, the UE will not monitor PDCCH in inactive period of cell DTX. However, gNB may schedule data to this UE since cell DTX is deactivated in its understanding. In this case, UE will miss data scheduling.
b) SPS PDSCH
i. If a deactivation DCI for cell DTX is missed by a UE, the UE will not receive SPS PDSCH in inactive period of cell DTX. However, gNB may transmit SPS PDSCH to this UE since cell DTX is deactivated in its understanding. In this case, UE will miss SPS PDSCH in this case.
c) CSI-RS for mobility if agreed to be controlled by cell DTX
i. If an activation DCI for cell DTX is missed by a UE, the UE will perform L3 measurement in the CSI-RS for mobility in inactive period of cell DTX. However, gNB doesn’t transmit the CSI-RS in inactive period of cell DTX since cell DTX is activated in its understanding. In this case, UE may result in wrong measurement results.
d) CSI-RS for RLM/BFD if agreed to be controlled by cell DTX
i. If an activation DCI for cell DTX is missed by a UE, the UE will perform Qin/Qout evaluation of CSI-RS for RLM/BFD in inactive period of cell DTX. However, gNB doesn’t transmit the CSI-RS in inactive period of cell DTX since cell DTX is activated in its understanding. In this case, UE may result in wrong evaluation results, i.e., more out of sync indication.
e) CSI-RS for CBD if agreed to be controlled by cell DTX
i. If an activation DCI for cell DTX is missed by a UE, the UE will perform Qin/Qout evaluation of CSI-RS for CBD in inactive period of cell DTX. However, gNB doesn’t transmit the CSI-RS in inactive period of cell DTX since cell DTX is activated in its understanding. In this case, UE may result in wrong evaluation results.
f) CSI-RS for L1-RSRP/L1-SINR computation if agreed to be controlled by cell DTX
i. If an activation DCI for cell DTX is missed by a UE, the UE will perform measurement of CSI-RS for L1-RSRP/L1-SINR computation in inactive period of cell DTX. However, gNB doesn’t transmit the CSI-RS in inactive period of cell DTX since cell DTX is activated in its understanding. In this case, UE may result in wrong measurement results.
g) CG-PUSCH
i. If an activation DCI for cell DRX is missed by a UE, the UE will transmit CG-PUSCH in inactive period of cell DRX. However, gNB doesn’t receive the CG-PUSCH since cell DRX is activated in its understanding. In this case, UE will result in PUSCH transmission failure
h) Periodical CSI reporting in PUCCH
i. If an activation DCI for cell DRX is missed by a UE, the UE will transmit CG-PUSCH in inactive period of cell DRX. However, gNB doesn’t receive the CG-PUSCH since cell DRX is activated in its understanding. In this case, UE will miss the CSI reporting
i) SRS
i. If a deactivation DCI for cell DRX is missed by a UE, the UE will not transmit SRS in inactive period of cell DRX. However, gNB starts to measure the SRS since cell DRX is deactivated in its understanding. In this case, gNB will result in wrong measurement results.
Observation 3: Introduction of normal group common DCI without HARQ feedback for cell activation/deactivation is not reliable, which will result in a lot of problems for many DL/UL signals/channels.
If HARQ feedback mechanism is introduced for group common DCI, it will result in more complexity on both UE and gNB side. There is a doubt whether the introduction of more complexity deserve the benefit brought by introduction of group common DCI for cell DTX/DRX activation/deactivation.
Therefore, there is no enough motivation to support L1 signalling for Cell DTX/DRX activation/deactivation.
[bookmark: _Ref134717620]Proposal 12: Introduction of L1 signaling for Cell DTX/DRX activation/deactivation is not supported.
3. Conclusion
In this contribution, the techniques for enhancements on the DTX/DRX mechanism were discussed, and proposals are summarized as follows:
Proposal 1: UE doesn’t monitor PDCCH scrambled by C-RNTI, CI-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, and AI-RNTI in non-active period of cell DTX within a serving cell except the following cases:
1) ra-ContentionResolutionTimer or msgB-ResponseWindow is running;
2) a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble;
3) a Scheduling Request is sent on PUCCH and is pending;
4) RetransmissionTimerDL or RetransmissionTimerUL is running.
Proposal 2: UE doesn’t expect a CSI-RS for RRM is available in non-active period of cell DTX in a serving cell if the cell-id configured for the CSI-RS matches the serving cell; Otherwise, UE expects the CSI-RS for RRM is available or follows gNB’s configuration to determine whether to expect the CSI-RS for RRM is available.
Proposal 3: UE doesn’t expect a CSI-RS for RLM/BFD is available in non-active period of cell DTX in a serving cell.
Proposal 4: UE doesn’t expect a CSI-RS for CBD is available in non-active period of cell DTX in a serving cell.
Proposal 5: UE doesn’t expect a periodical/semi-persistent CSI-RS for L1-RSRP/L1-SINR computation is available in non-active period of cell DTX in a serving cell.
Proposal 6: UE expects a CSI-RS for tracking is available in non-active period of cell DTX.
Proposal 7: Send LS to RAN4 to inform the agreeable proposals on UE behavior for CSI-RS in non-active period of cell DTX and ask them to confirm the above proposals.
Proposal 8: UE expects a DL PRS is available in non-active period of cell DTX.
Proposal 9: Support the following UE behavior when cell DTX and UE C-DRX are both configured in Table 1.
Table 3: UE behaviours on DL channel/signal when cell DTX and UE C-DRX are both configured
	Cell DTX
	UE DRX
	UE behavior

	active
	active
	Normal 

	active
	Non-active
	Follow behavior for non-active period of UE C-DRX

	Non-active
	active
	Follow behavior for non-active period of cell DTX

	Non-active
	Non-active
	Follow behavior for non-active period of cell DTX and UE C-DRX



Proposal 10: UE transmits SRS for positioning in non-active period of cell DRX.
Proposal 11: Support the following UE behavior when cell DRX and UE C-DRX are both configured in Table 2.
Table 4: UE behaviour on UL channels/signals when cell DRX and UE C-DRX are both configured
	Cell DRX
	UE DRX
	UE behavior

	active
	active
	Normal 

	active
	Non-active
	Follow behavior for non-active period of UE DRX

	Non-active
	active
	Follow behavior for non-active period of cell DRX

	Non-active
	Non-active
	Follow behavior for non-active period of cell DRX and UE DRX



Proposal 12: Introduction of L1 signalling for Cell DTX/DRX activation/deactivation is not supported.
4. Reference
[1] [bookmark: _Ref115104330][bookmark: _Ref126142197][bookmark: _Ref118725269][bookmark: _Ref78873592][bookmark: _Hlk61882805][bookmark: _Ref40113707][bookmark: _Ref37345407][bookmark: _Ref32419540]RP-223540, “New WID: Network energy savings for NR”, RAN#98e, 2023.
[2] [bookmark: _Ref131424148]3GPP Chairman’s Notes, RAN1#112bie-e, April 17th – April 26th, 2023
[3] [bookmark: _Ref134804312]R2-2304568, LS on Cell DTX/DRX activation/deactivation, RAN1#112bie-e, April 17th – April 26th, 2023.
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