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[bookmark: _Ref513464071]Introduction
[bookmark: _Hlk127169948]The agreements made during RAN1#114bis [1], on the DCI format 2_9 are provided in the Appendix.
This contribution discusses the remaining issues on the UE behavior for 
· reception of DCI format 2_9 during CDRX non-active time
· transmission of repetitions in CG bundle during cell DRX
Discussion
The Cell DTX/DRX mechanism allows the gNB to operate in reduced downlink transmission and and uplink reception activity by indicating to the UEs on whether/when the cell DTX/DRX is activated and deactivated. When receiving the DCI format 2_9, the UE behavior can be adapted (e.g. on which signals/channels can be transmitted or received) in alignment with the cell DTX/DRX configuration.   
[bookmark: _Hlk127093786]Reception of DCI format 2_9 during CDRX non-active time
The past agreements made up to RAN1#114bis [1][2][3] clarify the UE behavior when receiving the group common DCI format 2_9 that activates/deactivates a cell DTX/DRX configuration. However, one aspect remains on whether the UE is expected to monitor PDCCH for receiving the DCI format 2_9 during the non-active time of CDRX. This issue was discussed during RAN1#114bis, but no ageements or conclusions were made.       
When the UE is configured with CDRX, the UE can receive the DCI format 2_9 during the CDRX active time (e.g. when DRX ON duration timer and inactivity timer are running). Upon receiving the DCI, the UE can assume the behavior associated with the cell DTX/DRX configuration from the first slot onwards after the application delay. Since power savings of the UE is also important, in our view, the UE is not expected to monitor PDCCH for receiving the DCI format 2_9 during the CDRX non-active time. Such behavior is aligned with legacy for all DCI formats other than DCI format 2_6. 
[bookmark: _Hlk142469951]In same reasoning, after cell DTX/DRX is activated the UE is not expected to monitor PDCCH for receiving the deactivation indication in the DCI format 2_9 during the CDRX non-active time. Since the gNB is aware of the alignment between CDRX and cell DTX/DRX periods, the gNB can configure the monitoring occasions for the DCI format 2_9 such that the DCI is received during the CDRX active time. 
On the other hand, configuring the monitoring occasions for DCI format 2_9 similarly with that of DCI format 2_6, where the UE monitors PDCCH during the CDRX non-active time, would also work without major issues and provides some flexibility to network for NES purposes. Given the power saving benefits at both UE and gNB, we slightly prefer for the UE to not monitor PDCCH for the DCI format 2_9 during the CDRX non-active time.
Proposal 1: UE is not expected to monitor PDCCH for detecting DCI format 2_9 during the CDRX non-active time 
Transmission of repetitions in CG bundle during cell DRX
Another issue to be discussed is on handling of CG bundle transmission during cell DRX. This issue was identified as one of the open issues during RAN1#114bis in the feature-lead summary [4] but was not discussed due to lack of time. 
As per the previous agreement in RAN2#121-bis [5], the CG is not indicated to the HARQ entity if it does not overlap with the cell DRX active period. However, when configured with repetitions in a CG bundle, some of the CG PUSCH occasions may overlap with cell DRX active period and others in the cell DRX non-active period. The previous RAN2 agreement on not transmitting on CG during non-active period was general for all transmissions and did not differentiate between the CG configured with repetitions and no repetitions. For addressing this issue, the following two options can be considered:
· Option 1: UE transmits a subset of the repetitions in CG bundle that do not overlap with cell DRX non-active period
· Option 2: UE transmits the repetitions in CG bundle only if the whole bundle overlaps with the cell DRX active period  
Option 1 allows partial transmissions with CG bundle that overlap with the cell DRX active period, and it is up to gNB to ensure that the CG PUSCH occasions in the bundle for at least some RVs (e.g. RV0) overlaps with the cell DRX active period. From a HARQ and channel coding perspective, it is important that RV0 is included in the transmission bundle, as it has more systematic bits. In the case of Option 2, although it can be more restrictive regarding CG bundled transmisisons, one benefit is any wasteful transmissions can be avoided during cell DRX when configured with repetitions. Given the comparison, the following proposal is made:  
Proposal 2: When configured with CG bundled transmisisons with repetitions during cell DRX, select between the following options:
· [bookmark: _Hlk149834575]Option 1: UE transmits a subset of the repetitions in a CG bundle that do not overlap with the cell DRX non-active period (e.g. up to gNB to ensure proper overlapping of CG PUSCH occasions in bundle and cell DRX)
· Option 2: UE transmits the repetitions in a CG bundle only if the whole bundle overlaps with the cell DRX active period  
Conclusion
In this contribution, the following proposals are made:
Proposal 1: UE is not expected to monitor PDCCH for detecting DCI format 2_9 during the CDRX non-active time 
Proposal 2: When configured with CG bundled transmisisons with repetitions during cell DRX, select between the following options:
· Option 1: UE transmits a subset of the repetitions in a CG bundle that do not overlap with the cell DRX non-active period (e.g. up to gNB to ensure proper overlapping of CG PUSCH occasions in bundle and cell DRX)
· Option 2: UE transmits the repetitions in a CG bundle only if the whole bundle overlaps with the cell DRX active period  
Appendix

The following show the agreements made during RAN1#114bis [1]:
	Agreement
Send LS to RAN2 to ask to consider the following RAN1 agreements and ask RAN2 to capture them in RAN2 specification appropriately.
· Agreement (from RAN1 #114)
· Rel-18 UE supporting cell DTX is not required to monitor the following signals/channels from the gNB, during non-active periods of cell DTX 
· PDCCHs associated with DCI format 2_0 – DCI Format 2_5
· Conclusion:
· HARQ-ACK of SPS PDSCH transmitted is not impacted by non-active period of cell DRX.
· Conclusion
· The following channels are not impacted by non-active period of cell DRX
· HARQ-ACK of a DCI format without scheduling a PDSCH
· Part of the Agreement (from RAN1 #112-bis-e)
· 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.
· Periodic/Semi-persistent CSI report
Include a note saying that for the conclusions, RAN1 does not expect any specification impact.
Final LS is endorsed in R1-2310476.
R1-2310475	Draft LS on cell DTX/DRX operations	Moderator (Intel Corporation)
Agreement
The following TP is endorsed for TS38.212.
	Reason for change: The current wording doesn’t clearly capture the cases where both cell DTX and cell DRX are configured or only cell DTX or cell DTX is configured .

	Summary of change: Replace “Activating or de-activating the cell DTX/DRX configuration of one or multiple serving cells for one or more UEs.” by “Activating or de-activating the cell DTX and/or DRX configuration of one or multiple serving cells for one or more UEs.”

	Consequences if not approved: unclear specification

	[bookmark: _Toc148101631]*** Unchanged parts are omitted ***
Table 7.3.1-1: DCI formats
	DCI format
	Usage

	0_0
	Scheduling of PUSCH in one cell

	0_1
	Scheduling of one or multiple PUSCH in one cell, or indicating downlink feedback information for configured grant PUSCH (CG-DFI)

	0_2
	Scheduling of PUSCH in one cell

	1_0
	Scheduling of PDSCH in one cell

	1_1
	Scheduling of one or multiple PDSCH in one cell, and/or triggering one shot HARQ-ACK codebook feedback

	1_2
	Scheduling of PDSCH in one cell

	2_0
	Notifying a group of UEs of the slot format, available RB sets, COT duration and search space set group switching

	2_1
	Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE may assume no transmission is intended for the UE

	2_2
	Transmission of TPC commands for PUCCH and PUSCH

	2_3
	Transmission of a group of TPC commands for SRS transmissions by one or more UEs

	2_4
	Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE cancels the corresponding UL transmission from the UE

	2_5
	Notifying the availability of soft resources as defined in Clause 9.3.1 of [10, TS 38.473]

	2_6
	Notifying the power saving information outside DRX Active Time for one or more UEs

	2_7
	Notifying paging early indication and TRS availability indication for one or more UEs.

	2_9
	Activating or de-activating the cell DTX/DRX and/or DRX configuration of one or multiple serving cells for one or more UEs.

	3_0
	Scheduling of NR sidelink in one cell

	3_1
	Scheduling of LTE sidelink in one cell

	4_0
	Schedulng of PDSCH with CRC scrambled by MCCH-RNTI/G-RNTI for broadcast

	4_1
	Schedulng of PDSCH with CRC scrambled by G-RNTI/G-CS-RNTI for multicast

	4_2
	Schedulng of PDSCH with CRC scrambled by G-RNTI/G-CS-RNTI for multicast


[bookmark: _Toc148101632]*** Unchanged parts are omitted ***



R1-2310452	Discussion summary #3 for enhancements on cell DTX/DRX mechanism	Moderator (Intel Corporation)
R1-2310453	Discussion summary #4 for enhancements on cell DTX/DRX mechanism	Moderator (Intel Corporation)
Agreement
For CSI report associated with P/SP CSI-RS resource and configured with reportQuantity including RI, when cell DTX is configured
· the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion of each P/SP CSI-RS resource for channel measurement and/or interference measurement for the CSI report in cell DTX active period no later than CSI reference resource and drops the report otherwise.

Agreement
Cell DTX/DRX operation is only supported for sTRP.

Agreement
TP #22-4 (old #16-1) (TS38.214)
	Reasons for change:
For a CSI reporting configured with reportQuantity comprising at least ‘RI’, if the time domain restriction for channel measurements or interference measurements is enabled and the most recent CSI-RS associated with the CSI resource setting occurs during non-active periods of cell DTX, UE has to skip this CSI reporting, which may impact the system performance.

	Summary of change:
When cell DTX operation is configured and the time domain restriction for channel measurements or interference measurements is enabled, the CSI-RS used for the corresponding measurements can be redefined as the most recent CSI-RS within the active periods of cell DTX.

	Consequences if not approved:
For a CSI reporting, if the time domain restriction for channel measurements or interference measurements is enabled and the most recent CSI-RS associated with the CSI resource setting occurs during non-active periods of cell DTX, UE has to skip this CSI reporting, which may impact the system performance.

	---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
5.2.2.1	Channel quality indicator (CQI)
< Unchanged parts are omitted >
If the higher layer parameter timeRestrictionForChannelMeasurements is set to "notConfigured", the UE shall derive the channel measurements for computing CSI value reported in uplink slot n based on only the NZP CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting. 
If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, in cell DTX active time if cell DTX is activated, occasion of NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting. 
If the higher layer parameter timeRestrictionForInterferenceMeasurements is set to "notConfigured", the UE shall derive the interference measurements for computing CSI value reported in uplink slot n based on only the CSI-IM and/or NZP CSI-RS for interference measurement no later than the CSI reference resource associated with the CSI resource setting. 
If the higher layer parameter timeRestrictionForInterferenceMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the interference measurements for computing the CSI value reported in uplink slot n based on the most recent, no later than the CSI reference resource, in cell DTX active time if cell DTX is activated, occasion of CSI-IM and/or NZP CSI-RS for interference measurement (defined in [4, TS 38.211]) associated with the CSI resource setting.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------



Agreement
TP #6-1 (TS38.213)
	Reasons for change:
There are multiple types of CSS, and specification unclear which CSS could be applicable for DCI format 2-9.

	Summary of change:
Specify DCI format 2-9 uses Type 3 CSS.

	Consequences if not adopted:
Ambiguous specification.

	[bookmark: _Toc148101633]11.5	Adaptation of cell operation
A UE configured for operation on a serving cell according to one or both of a cell DTX operation by cellDTXConfig and a cell DRX operation by cellDRXConfig for the serving cell [11, TS 38.331], can be additionally provided by dci-Format2-9 a search space set to monitor PDCCH for detection of DCI format 2_9 according to a Type3-PDCCH common search space as described in clause 10.1, and a location in DCI format 2_9 by position-inDCI-NES of a cell DTX/DRX indicator field for the serving cell 
*** Unchanged parts are omitted ***
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