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1. Introduction
A work item on network energy saving was approved in RAN plenary #98e and revised as in [1]. More details about the objectives of the work item and the RAN1, RAN2 latest agreements [2-3] can be found in the Appendix. In this paper, we discuss maintenance issues of cell DTX/DRX.
2. [bookmark: _Hlk125991212]Monitoring of DCI format 2_9
In previous RAN1 meetings, the design of DCI format 2_9 are well discussed [2]. In this section, we will discuss the unclear issue on DCI format 2_9 design.
The first issue is whether DCI format 2_9 can be monitored during the non-active periods of C-DRX. From UE perspective, for sure some energy can be saved via not monitoring DCI format 2_9 during the inactive time of C-DRX. However, from the gNB perspective, since C-DRX is per UE configured and different UE can stagger the active time to ensure the UPT performance (as is shown in Figure 1), defining that DCI format 2_9 only can be monitored during the active time of C-DRX will not only restrict the flexibility of (de)activation indication, but also increase the energy consumption from gNB side. Also, RAN2 has agreed on the use case for cell turning off that utilizing the DCI format 2_9. With the restriction of PDCCH monitoring behaviour in C-DRX, the higher-layer procedure will also be severely impacted. Therefore, it is better that C-DRX does not impact the UE behaviour on monitoring DCI format 2_9. 
On the other hand, with the concern from UE vendors expressed during last meeting, completely relying on gNB configuring a UE to monitor DCI format 2_9 may not be easily acceptable since how UE power saving is ensured is unclear. It can be compromised from NW side to define that UE can only monitor DCI format 2_9 during the active periods of cell DTX/DRX, which can achieve a balance between UE energy saving and network energy saving.
[image: ]
[bookmark: _Ref149154278]Figure 1  An example for different UE with different C-DRX configuration
Proposal 1: [bookmark: _Hlk149903388]If a consensus cannot be made between Alt 1(’) and Alt 2 that were discussed during RAN1#114bis, support to define that UE only monitor DCI format 2_9 during the active periods of cell DTX/DRX, and adopt the following TP.
We provide the Text Proposal for section 11.5 of TS 38.213 below.
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
11.5	Adaptation of cell operation
< Unchanged parts are omitted >
A UE does not expect to monitor PDCCH for detection of DCI format 2_9 on more than one serving cells.
The UE does not monitor PDCCH for detecting DCI format 2_9 during the non-active periods of cell DTX/DRX [5.X, TS 38.321].
When a UE receives in slot  on the active DL BWP of a first serving cell a PDCCH providing DCI format 2_9 that indicates a change in activation or deactivation of a current cell DTX operation or cell DRX operation for a second serving cell, the UE operates on the second serving cell according to the indicated cell DTX operation or cell DRX operation starting from a slot on the active DL BWP or on the active UL BWP of the second serving cell, respectively, that is not before the beginning of the slot  on the active DL BWP of the first serving cell where  is a number of slots for the SCS of the active DL BWP of the first serving cell in Table 11.5-1.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Also, in last meeting, RAN2 has reached the following agreement and send a LS to RAN1:
	Agreements
Group common DCI format 2-X is reused to notify the UE that source cell is entering NES mode.
	•	add one bit of DCI 2-X to trigger both use cases of Cell DTX/DRX activation and cell turning off. RAN2 send LS to RAN1 to request this signalling change.


According to current RAN2 agreement, the additional bit in DCI format 2_9 is used to indicate whether a NES-specific CHO is triggered. Since NES-specific CHO is executed on PCell, and PCell on different UEs may correspond to different information blocks. Thus, it is recommended that a configurable new bit field (with the additional bit) is introduced per information block, indicates whether a NES-specific CHO is triggered on the corresponding serving cell.
Proposal 2: Introduce a new bit field which is configurable per information block in DCI format 2_9, where the additional bit indicates whether a NES-specific CHO is triggered on the cell associated with the information block.
We provide the Text Proposal for section 7.3.1.3.10 of TS 38.212 below.
---------------------------- Start of Text Proposal for TS 38.212 -----------------------------
< Unchanged parts are omitted >
7.3.1.3.10	Format 2_9
< Unchanged parts are omitted >
DCI format 2_9 is used for activating or de-activating the cell DTX and/or DRX configuration, and/or indicating NES-specific CHO, of one or multiple serving cells for one or more UEs. 
The following information is transmitted by means of the DCI format 2_9 with CRC scrambled by cellDTRX-RNTI:
-	block number 1, block number 2,…, block number N
	where the starting position of a block is determined by the parameter positionInDCI-cellDTRX provided by higher layers for the UE.
If the UE is configured with higher layer parameter XYZ, one or more blocks are configured for the UE by higher layers, with the following field(s) defined for each block:
-	Cell DTX/DRX indication - 2 bits if XYZ, with the MSB corresponding to cell DTX configuration and the LSB corresponding to cell DRX configuration; otherwise 1 bit.
-	NES-specific CHO indication - 1 bit if XYZ, otherwise 0 bit. The bit value of 1 indicates the NES-specific CHO execution is enabled, as defined in clause 5.3.5.13.4 of [9, TS38.331], and the bit value of 0 indicates the NES-specific CHO execution is not enabled.
The size of DCI format 2_9 is indicated by the higher layer parameter sizeDCI-2-9.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
3. Impact of cell DTX/DRX on legacy operations
In this section, we discuss several potential issues between cell DTX/DRX and legacy operations and provide the corresponding Text Proposal (TP) of each issue.
3.1 Intra-UE multiplexing
Reason for change:
During previous RAN1 and RAN2 meetings, companies had reached an agreement on the UL signals/channels that are impacted by cell DRX. In general, UE shall not transmit these UL channels/signals when it falls in the non-active periods of cell DRX. However, the scenario when UCIs/PUSCHs need multiplexing deserves further consideration. For instance, how to handle the case where UCIs and/or PUSCHs overlap during the non-active periods of cell DRX, and part of the UCIs and/or PUSCHs are impacted by cell DRX. Figure 2 shows an example where SR is multiplexed with HARQ-ACK for DG PDSCH.
[image: C:\Users\j00781913\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\8B9B1B8.tmp]
Figure 2  An example when UCIs and/or PUSCHs overlap during the non-active periods of cell DRX
Intuitively, since the UL signals/channels will not be transmitted during the non-active periods of cell DRX, there is no need to consider them within the UL multiplexing procedure. However, when there is a detection error in DCI format 2_9, the understanding of UL multiplexing during the non-active periods of cell DRX from the UE and NW side are totally different (e.g., the payload of the UCI, and the UL resource it uses), so that the gNB cannot receive the UL transmission sent by UE.
Thus, to ensure the transmission performance, it is recommended that UL multiplexing rules in this scenario are not affected by cell DRX (i.e. if multiple UCIs/PUSCHs overlap in a slot during the non-active periods of cell DRX, and part of the UCIs/PUSCHs are impacted by cell DRX, the UCIs/PUSCHs impacted by cell DRX should be considered within UL multiplexing procedure), as the example shown in Figure 3. Also, which the UE may be expected to transmit while UL multiplexing needs further discussion. The simplest option is that the UE follows the multiplexing rule as legacy, that is, the UE expects to multiplex all the UCIs and PUSCHs that overlap in a slot according to the definition of current spec.
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Figure 3  Multiplexing rule when UCIs and/or PUSCHs overlap during the non-active periods of cell DRX
Summary of change:
Clarify that during the non-active periods of cell DRX, while multiple UCIs/PUSCHs overlap in a slot and part of them are impacted by cell DRX, the UCIs/PUSCHs impacted by cell DRX should be considered within the UL multiplexing procedure. And the UE follows the multiplexing rule as legacy.
Consequence if not approved:
When there is a detection error in DCI format 2_9, the understanding of UL multiplexing during the non-active periods of cell DRX from the UE and NW side can be totally different (e.g., the payload of the UL transmission, and the UL resource it uses), so that the gNB cannot receive the UL transmission sent by UE.
Proposal 3: [bookmark: _Hlk146788864]If multiple UCIs/PUSCHs overlap in a slot during the non-active periods of cell DRX, and part of the UCIs/PUSCHs are impacted by cell DRX, support UCIs/PUSCHs impacted by cell DRX be considered within UL multiplexing procedure.
· Follows the multiplexing rule as legacy.
[bookmark: _Hlk149149047]We provide the Text Proposal for section 9.2.5 of TS 38.213 below.
[bookmark: _Hlk149316276]---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417][bookmark: _Toc29894852][bookmark: _Toc29899151][bookmark: _Toc29899569][bookmark: _Toc29917306][bookmark: _Toc36498180][bookmark: _Toc45699206][bookmark: _Toc106629448][bookmark: _Hlk146123904]< Unchanged parts are omitted >
9.2.5	UE procedure for reporting multiple UCI types
< Unchanged parts are omitted >
If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot, one of the PUCCHs includes HARQ-ACK information in response to an SPS PDSCH reception, and any PUSCH is not in response to a DCI format detection, the UE expects that the first symbol  of the earliest PUCCH or PUSCH satisfies the first of the previous timeline conditions with the exception that components associated to a SCS configuration for a PDCCH scheduling a PDSCH or a PUSCH are absent from the timeline conditions.
A UE does not expect a PUCCH or a PUSCH that is in response to a DCI format detection to overlap with any other PUCCH or PUSCH that does not satisfy the above timing conditions.
If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot, while the slot is in the non-active periods of cell DRX, and if all of the UCI types associated with PUCCH(s), or all of the PUSCH(s) are impacted by cell DRX, the UE drops all the corresponding PUCCH transmission(s) or all corresponding PUSCH transmission(s); otherwise, the UE expects to multiplex all corresponding PUCCH(s) or all corresponding PUSCH(s) as described in clauses 9.2.5.0 to 9.2.5.4.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
3.2 XR CG Transmission interaction with cell DRX
In Rel-18, a CG period is introduced for XR service. To be specific, each CG period contains multiple of CG Transmission Occasions TOs in a certain number of consecutive slots, and each CG period corresponds to a potential periodic XR traffic. Also, an UTO-UCI is multiplexed in every transmitted CG PUSCH, indicates whether to use the subsequent valid CG PUSCH transmission occasions (value ‘0’ for transmit while value ‘1’ for not transmit). An example of CG period and UTO-UCI is shown in Figure 4. 
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Figure 4  An example of CG period and UTO-UCI
In the previous RAN2 meeting, it was agreed as baseline that CG PUSCH does not transmit during the non-active periods of cell DRX. This baseline for multiple XR CG PUSCH TOs could be problematic and result in no clear UE behaviour.   
In the example shown in Figure 5, the XR traffic arrives periodically and can be relatively large. With the limited CG PUSCH TOs available during the active periods of cell DRX, the UE may fail to complete the corresponding data transmission, which can significantly impacted its QoS. The XR traffic may also arrive during the non-active periods of cell DRX. Clearly, defining that UE behaviour to not transmit XR CG PUSCH TOs during the non-active periods of cell DRX will highly impact the QoS and should not be acceptable from RAN1 perspective.
[image: ] 
Figure 5  Potential issues when XR CG is not transmitted during the non-active periods of cell DRX
The main advantage of reporting UTO-UCI bit with value ‘1’ is to indicate to the scheduler that it could use the skipped CG PUSCH TOs for other UEs in the cell. The cell scheduler behaviour will not fundamentally change if the CG PUSCH TO is in the non-active periods of cell DRX, the cell could decide to use this CG PUSCH TO for other UEs, e.g., perform DG assignment during the active periods of cell DTX or decide to not use this CG PUSCH TO for network energy saving. Due to the importance of XR traffic, or any other traffic that use multi CG PUSCH TOs with skipping, it is a must to define that the UE can use CG PUSCH TOs that locates in the non-active periods of cell DRX if it did not indicate to skip them. Figure 6 shows, an example where it is a must for the UE to use some CG PUSCH TOs during the inactive period of cell DRX to maintain the continues flow of XR traffic. 
[image: ]
Figure 6  An example where it is a must for the UE to use CG PUSCH TOs during the inactive period of cell DRX
Reason for change:
The UE behavior to handle Rel-18 CG PUSCH TOs during the non-active periods of cell DRX is not clear in the current Rel-18 RAN1 specification.  
Summary of change:
Clarify that the UE can use CG PUSCH TOs that are located in the non-active periods of cell DRX while there is a UTO-UCI indicates value ‘0’ for the corresponding CG PUSCH TO.
Consequence if not approved:
UE behaviour of handling CG PUSCH TOs will not be clear when these TOs are located in the non-active periods of cell DRX.
Proposal 4: Support that UE can use CG PUSCH TOs that are located in the non-active periods of cell DRX , while there is a UTO-UCI indicates value ‘0’ for the corresponding CG PUSCH TO.
We provide the Text Proposal for section 9.3.1 of TS 38.213 below.
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
9.3.1	UE procedure for reporting UTO-UCI
< Unchanged parts are omitted >
If the UE is provided nrof_UTO_UCI with value equal to  in configuredGrantConfig of a CG-PUSCH configuration, the UE multiplexes UTO-UCI represented by a bitmap of  bits in each CG-PUSCH transmission for the CG-PUSCH configuration. 
The  bits of UTO-UCI, , have a one-to-one mapping to  subsequent CG-PUSCH TOs in ascending order of start time. For unpaired spectrum operation, the  subsequent CG-PUSCH TOs exclude invalid ones where a UE does not transmit a PUSCH based on the procedures in Clause 11.1.  A bit value of ‘0’ indicates that the UE may transmit CG-PUSCH, and a bit value of ‘1’ indicates that the UE will not transmit CG-PUSCH, in a corresponding CG-PUSCH TO. When the UE indicates by UTO-UCI a value of ‘1’ for a CG-PUSCH TO, the UE continues to indicate the value of ‘1’ for the CG-PUSCH TO by UTO-UCI multiplexed in subsequent CG-PUSCH transmissions, and the UE does not transmit CG-PUSCH in the CG-PUSCH TO. If cell DRX is activated and the UE indicates by UTO-UCI the value of ‘0’ for the CG-PUSCH TO that is in the non-active periods of cell DRX, the UE may transmit CG-PUSCH on the corresponding CG-PUSCH TO.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
3.3 PUCCH cell switching
Reason for change:
In RAN1#112 meeting, it is agreed that Rel-18 UE supporting cell DRX does not expect to transmit SR or P/SP CSI report during the non-active periods of cell DRX. Thus, for SR or P/SP PUCCH repetition, the straight forward way is dropping the repetition which locates in the non-active periods of cell DRX.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]In R17 URLLC, PUCCH cell switching is introduced. For semi-static PUCCH sSCell switching, the switching pattern is not applicable for slots with PUCCH repetitions, as shown in the example in Figure 4. 
	
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. This clause is not applicable for slots with  symbols [4, TS 38.211] of a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell where the UE would transmit a PUCCH with  repetitions of any priority, starting from the slot following the slot indicated to the UE as described in clause 9.2.3 for HARQ-ACK reporting, or following the slot determined as described in clause 9.2.4 for SR reporting, or in clause 5.2.1.4 of [6, TS 38.214] for CSI reporting, until the slot of the last repetition of the PUCCH transmission, as described in clause 9.2.6 if the UE is provided PUCCH-sSCellPattern.
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[bookmark: _Ref149818067][bookmark: _Ref149818062]  Figure 7  An example of PUCCH cell semi switching pattern that is not applicable during PUCCH repetitions
Based on the current spec, the semi-static PUCCH Cell switching is not applicable “until the slot of the last repetition of the PUCCH transmission”. When cell DRX is configured in PCell”, it is not clear whether “the last repetition of the PUCCH transmission” is the last repetition which is configured or the last repetition which is really transmitted by UE.
Figure 7 shows an example where PUCCH cell switching is not applicable for slot 2 to slot 8 because of the ongoing PUCCH repetition in PCell, which means in slot 2/3/6/7, UE cannot transmit PUCCH on PUCCH-sSCell. The example also show that the UE cannot transmit PUCCH on PCell in slot 3/4/7/8 because this is non-active periods of cell DRX. It can be clarified that the switching pattern is applicable for latest slots of the PUCCH repetition when they are impacted by cell DRX, which is slot 7/8. 
Summary of change:
When Cell DRX, PUCCH repetition and PUCCH Cell switching are configured, modify “last repetition of the PUCCH transmission” as “last repetition of the PUCCH transmission during the active periods of cell DRX if cell DRX is configured in PCell” in TS 38.213.
Consequence if not approved:
When Cell DRX, PUCCH repetition and PUCCH Cell switching are configured, if SR/CSI PUCCH repetition locates in the non-active periods of cell DRX in PCell, the UE cannot transmit PUCCH on the PCell nor on the PUCCH-sSCell. The spec will not be clear whether “the last repetition of the PUCCH transmission” is the last repetition which is configured or the last repetition which is really transmitted by UE.
Proposal 5: When Cell DRX, PUCCH repetition and PUCCH Cell switching are configured, modify “last repetition of the PUCCH transmission” as “last repetition of the PUCCH transmission in the active periods of cell DRX if cell DRX is configured in PCell”.
We provide the Text Proposal for section 9.A of TS 38.213 below:
[bookmark: _Toc137056385]---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
9.A	PUCCH cell switching

This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. This clause is not applicable for slots with  symbols [4, TS 38.211] of a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell where the UE would transmit a PUCCH with  repetitions of any priority, starting from the slot following the slot indicated to the UE as described in clause 9.2.3 for HARQ-ACK reporting, or following the slot determined as described in clause 9.2.4 for SR reporting, or in clause 5.2.1.4 of [6, TS 38.214] for CSI reporting, until the slot of the last repetition of the PUCCH transmission, as described in clause 9.2.6 if the UE is provided PUCCH-sSCellPattern. When cell DRX is configured in PCell, the last repetition of the PUCCH transmissions refers to the last repetition of the PUCCH transmissions in the active periods of cell DRX.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
4. Discussion on RRC parameters
In last RAN1&RAN2 meetings, the RRC structure for cell DTX/DRX had been discussed and well designed. In this section, we will discuss on the unstable RRC parameters. Table I demonstrates the specific details of them.
Table I Details of unstable RRC parameters
	Parameter name in the spec
	Description
	Value range

	servingCellId
	Configure the serving cell ID corresponding to positionInDCI-cellDTRX
	0...maxNrofServingCells-1

	cellDTRX-DCI-combinationsPercell
	Include per cell configuration parameter for new DCI format 2_9 for a serving cell
	Pair of {positionInDCI-cellDTRX, servingCellId}

	cellDTRX-DCI-combinations
	Pair of {positionInDCI-cellDTRX, servingCellId}
	cellDTRX-DCI-combinationsPerCell ({1...maxNrofServingCells} )


The unstable RRC parameters are used to indicate the start position of each information block. It is clear that the current stable RRC parameters cannot provide the corresponding function, Thus, it is recommended that these unstable RRC parameters should be set as ‘stable’.
Proposal 6: Support RRC parameters servingCellId, cellDTRX-DCI-combinationsPercell, and cellDTRX-DCI-combinations be set as ‘stable’.
5. Conclusions
The following proposals are provided:
Proposal 1: If a consensus cannot be made between Alt 1(’) and Alt 2 that were discussed during RAN1#114bis, support to define that UE only monitor DCI format 2_9 during the active periods of cell DTX/DRX, and adopt the following TP.
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
11.5	Adaptation of cell operation
< Unchanged parts are omitted >
A UE does not expect to monitor PDCCH for detection of DCI format 2_9 on more than one serving cells.
The UE does not monitor PDCCH for detecting DCI format 2_9 during the non-active periods of cell DTX/DRX [5.X, TS 38.321].
When a UE receives in slot  on the active DL BWP of a first serving cell a PDCCH providing DCI format 2_9 that indicates a change in activation or deactivation of a current cell DTX operation or cell DRX operation for a second serving cell, the UE operates on the second serving cell according to the indicated cell DTX operation or cell DRX operation starting from a slot on the active DL BWP or on the active UL BWP of the second serving cell, respectively, that is not before the beginning of the slot  on the active DL BWP of the first serving cell where  is a number of slots for the SCS of the active DL BWP of the first serving cell in Table 11.5-1.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

Proposal 2: Introduce a new bit field which is configurable per information block in DCI format 2_9, where the additional bit indicates whether a NES-specific CHO is triggered on the cell associated with the information block.

Proposal 3: If multiple UCIs/PUSCHs overlap in a slot during the non-active periods of cell DRX, and part of the UCIs/PUSCHs are impacted by cell DRX, support UCIs/PUSCHs impacted by cell DRX be considered within UL multiplexing procedure.
· Follows the multiplexing rule as legacy.

Proposal 4: Support that UE can use CG PUSCH TOs that are located in the non-active periods of cell DRX , while there is a UTO-UCI indicates value ‘0’ for the corresponding CG PUSCH TO.

Proposal 5: When Cell DRX, PUCCH repetition and PUCCH Cell switching are configured, modify “last repetition of the PUCCH transmission” as “last repetition of the PUCCH transmission in the active periods of cell DRX if cell DRX is configured in PCell”.

Proposal 6: Support RRC parameters servingCellId, cellDTRX-DCI-combinationsPercell, and cellDTRX-DCI-combinations be set as ‘stable’.
Appendix
After the RAN#98-e meeting, the objectives of the work item on cell DTX/DRX are the following [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 RAN1#114, the cell DTX/DRX was discussed and the following agreement was reached [2]:
	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.

TP #5-1 (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

	*** 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


*** Unchanged parts are omitted ***



Agreement (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.

	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 ***



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

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 (TS38.214)
	Reasons for change:
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.

	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 ----------------------------------





In RAN2#123 meeting, the cell DTX/DRX was discussed with the following agreements [3]:
Agreements 
1. Cell DTX/DRX configuration is provided per Serving Cell with the following restrictions.
	-	A maximum of two cell DTX/DRX patterns can be configured per MAC entity
	-	The two configured patterns are aligned,
		o	The start and slot offset are common for the two patterns.
		o	The start and slot offset are common for the two patterns.
Working assumption: UE triggers RACH upon determining that an emergency call is initiated during the cell DTX/DRX non active period. We rely on the UE implementation to determine whether an emergency call is initiated.  We will take time to check until next meeting to confirm the WA
2. Introduce explicit activation/deactivation in RRC once DTX/DRX is configured (i.e. not for dynamic activation/deactivation).   This reverses previous agreement on implicit activation.:
3. Start offset and slot offset configuration is also common between Cell DTX and Cell DRX when both are configured
4. Standalone cell DRX configuration is possible to configure.
5. Multiple configurations of Cell DTX/DRX are not pursued in Rel-18 for serving cell.
6. The case that Cell DRX activation is received between delivering a configured grant to the HARQ entity and HARQ processing for the CGO will not be addressed by RAN2, as it is not valid for the MAC model.
7. Group common DCI format 2-X is reused to notify the UE that source cell is entering NES mode.
	•	add one bit of DCI 2-X to trigger both use cases of Cell DTX/DRX activation and cell turning off. RAN2 send LS to RAN1 to request this signaling change.
References
1. RP-230566, Huawei, revised WID: Network energy savings for NR, November 14 – November 18, 2022.
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