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Introduction
The contribution provides our views on remaining aspects of cell DTX/DRX mechanism and addressing RAN2 LS on introducing an additional bit for indicating NES mode at source cell. 
Indicating NES mode at Source Cell in DCI 2-9
RAN2 agreed to introduce an additional bit in DCI 2-9 for notifying the UE that source cell is entering NES mode as provided in R2-2311589. The intention of the additional one bit (instead of reusing Cell DTX/DRX activation indication in DCI 2-X) is to decouple CHO enhancement for NES from Cell DTX/DRX activation. In particular, based on the bit, the UE shall decide whether to use CHO evaluation conditions associated with NES or not.
	1. Overall Description:
RAN2 discussed network energy saving in RAN2#123bis, and made below agreement related to Conditional Handover (CHO) enhancement:
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 signaling change.
The intention of the additional one bit (instead of reusing Cell DTX/DRX activation indication in DCI 2-X) is to decouple CHO enhancement for NES from Cell DTX/DRX activation. 
2. Actions:
To RAN1.
ACTION: 	RAN2 respectfully requests RAN1 to specify signaling support corresponding to the above RAN2 agreement related to CHO enhancement.



[image: ]
It is our understanding that this additional bit is only associated with the primary serving cell for the UE. Hence, we can simply add the bit immediately after the cell DTX/DRX indication in the same block associated with the primary serving cell. Furthermore, the bit location is immediately after the Cell DTX/DRX indication bit location.

Proposal 1: Adopt the following TP to TS 38.212 for indicating NES mode at source cell in supporting NES CHO.
	7.3.1.3.10	Format 2_9
<omitted text>
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 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.
If the UE is configured with higher layer parameter [nesEvent for event(s) associated to all measId(s) within condTriggerConfig] for a target candidate cell according to TS 38.331, the following field is defined for the block associated with the primary serving cell.
-    NES mode indication - 1 bit. The indication bit location is immediately after the Cell DTX/DRX bit location.
The size of DCI format 2_9 is indicated by the higher layer parameter sizeDCI-2-9.
<omitted text>



Cell DTX/DRX Indication Bits
It was agreed in RRC parameters for NES to introduce higher layer parameter cellDTRX-DCI-config include at least cellDTRX-RNTI, sizeDCI-2-9. This new RRC parameter is the primary indication of DCI-based Cell DTX/DRX activation/deactivation. Hence, it should be right candidate to replace the first “XYZ” in the current specification. For the second “XYZ”, we can follow the current text in TS 38.213:
-    if the UE is configured with both cell DTX operation and cell DRX operation for the serving cell, the cell DTX/DRX indicator field includes two bits where the first bit indicates the cell DTX operation and the second bit indicates the cell DRX operation
-	if the UE is configured with only one of the cell DTX operation and cell DRX operation for the serving cell, the cell DTX/DRX indicator field includes one bit indicating one of the cell DTX operation and cell DRX operation, respectively, for the serving cell

Proposal 2: Adopt the following TP to TS 38.212.
	7.3.1.3.10	Format 2_9
<omitted text>
If the UE is configured with higher layer parameter XYZ cellDTRX-DCI-config, one or more blocks are configured for the UE by higher layers, with the following field defined for each block:
-	Cell DTX/DRX indication - 2 bits if XYZ the UE is configured with both cell DTX operation and cell DRX operation for the serving cell associated with the block, with the MSB corresponding to cell DTX configuration and the LSB corresponding to cell DRX configuration; otherwise 1 bit if the UE is configured with only one of the cell DTX operation and cell DRX operation for the serving cell associated with the block. 
The size of DCI format 2_9 is indicated by the higher layer parameter sizeDCI-2-9.
<omitted text>



Serving Cell Clarification
The current spec using “first serving cell” and “second serving cell” to describe cells for Cell DTX/DRX indication reception and the indication application, respectively. It is common understanding that the cell that UE receives the indication and the cell that UE applies the received indication can be identical. However, terms “first serving cell” and “second serving cell” make impression that such common understanding is not supported by the current spec. Hence, we proposed to capture such common understanding to avoid any confusion.

Proposal 3: Adopt the following TP to TS 38.213.
	11.5	Adaptation of cell operation
<omitted text>
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. The second serving cell can be the same as the first serving cell.
Table 11.5-1: Minimum time gap value  
	SCS (kHz)
	Number of slots 

	15
	3

	30
	6

	60
	12

	120
	24

	[bookmark: _Hlk39518746]480
	96

	960
	192


<omitted text>




DCI format 2-9 monitoring in UE C-DRX operation 
For GC DCI for activating/deactivating cell DTX/DRX, it was agreed that DCI format 2-9 has its own corresponding PDCCH monitoring configuration. For UE with C-DRX operation, it is still open on whether the UE should monitor DCI format 2_9 or not outside of its C-DRX active time. From UE perspectives, it is preferred that UEs with C-DRX operation do not monitor DCI format 2_9 outside of its C-DRX active time.
Proposal 4: The UE does not monitor DCI format 2-9 during non-active periods of C-DRX. Furthermore, adopt the following TP to TS 38.213.
	[bookmark: _Toc137056426][bookmark: _Toc146214457]11.5	Adaptation of cell operation
<omitted text>
A UE does not expect to monitor PDCCH for detection of DCI format 2_9 on more than one serving cells. A UE does not expect to monitor PDCCH for detection of DCI format 2_9 outside active time of its C-DRX.
<omitted text>



There was discussion on “UE monitors DCI format 2-9 during non-active periods of C-DRX” last meeting with the main motivation that it shall allow gNB to activation/deactivate large group of UEs, instead of sending DCI format 2-9 during each active instances of each UE. It should be noted that the cell DTX/DRX is only useful for empty/low load scenarios. Hence, (de)activation indication for a large group of UEs is not needed.  Furthermore, it is possible to indicate cell DTX/DRX indication across UEs within active time of UE C-DRX by configuring PDCCH monitoring occasions and DTX configuration properly (e.g., small monitoring periodicity) as illustrated below.
[image: ]
Impact of cell DRX on PUCCH/PUSCH repetition
R17 coverage enhancement WI specified two-step procedure for determining available slots for PUSCH repetition. Step 1 is only based on semi-static configurations, while Step 2 takes dynamic events (dynamic SFI, grants for higher priority channels, etc.) into account. This ensures robustness to UE missing DCIs (e.g., if UE misses DCI, UE and gNB remain in sync on available slots). 
· Step 1: Determine N “available slots” for N repetitions, where a slot is said to be available if all the symbols contained in the TDRA are either uplink or flexible symbols as indicated by tdd-UL-DL-ConfigurationCommon, and/or tdd-UL-DL-ConfigurationDedicated and are not used for SSB transmission as per SSBPositionsInBurst.
· Step 2: The UE determines whether to drop a PUSCH repetition or not according to Rel-15/16/17 PUSCH dropping rules, but the PUSCH repetition is still counted in the N repetitions.
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For network energy savings, it was agreed that CG PUSCH or PUSCH carrying semi-persistent CSI report is dropped if it falls into the non-active time of cell DRX. If the cell DRX activation is only by RRC signaling, it may be reasonable to take cell DRX configuration into determination of available slots for PUSCH repetitions. For example, a slot is said to be available if all the symbols contained in the TDRA are either uplink or flexible symbols as indicated by tdd-UL-DL-ConfigurationCommon, and/or tdd-UL-DL-ConfigurationDedicated and are not in the non-active time of cell DRX. On the other hand, if the cell DRX is further activated/deactivated by a new DCI format 2_9, the determination of available slots for PUSCH repetitions should not depend on the cell DRX configuration. For simplicity, determination of available slots does not depend on the cell DTX configuration – hence no spec update is necessary. Furthermore, it is critical to clarify UE behavior in counting the PUSCH repetition. In particular, if a PUSCH repetition is cancelled in the non-active time of cell DRX, there are the following options on whether the cancelled PUSCH repetition is counted in the configured number of repetitions.
· Option 1: the dropped PUSCH repetition is counted in the configured number of repetitions.
· Option 2: the dropped PUSCH repetition is not counted in the configured number of repetitions.
Option 1 is identical to the legacy counting principle when a repetition is cancelled. Hence, it is reasonable to extend such counting principle to the cell DRX context. We can have similar discussion for PUCCH repetition (carrying P/SP CSI report or SR).
Proposal 5: Cell DRX configuration is not taken into account when UE determines available slots for PUCCH/PUSCH repetition (No spec update is required).
Proposal 6: If PUCCH/PUSCH repetition that is dropped in non-active time of cell DRX is counted in the configured number of PUCCH/PUSCH repetitions.
Conclusion
The contribution has discussed our views on remaining aspects to support the cell DRX/DTX. In particular, we make the following proposals:
Proposal 1: Adopt the following TP to TS 38.212 for indicating NES mode at source cell in supporting NES CHO.
	7.3.1.3.10	Format 2_9
<omitted text>
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 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.
If the UE is configured with higher layer parameter [nesEvent for event(s) associated to all measId(s) within condTriggerConfig] for a target candidate cell according to TS 38.331, the following field is defined for the block associated with the primary serving cell.
-    NES mode indication - 1 bit. The indication bit location is immediately after the Cell DTX/DRX bit location.
The size of DCI format 2_9 is indicated by the higher layer parameter sizeDCI-2-9.
<omitted text>



Proposal 2: Adopt the following TP to TS 38.212.
	7.3.1.3.10	Format 2_9
<omitted text>
If the UE is configured with higher layer parameter XYZ cellDTRX-DCI-config, one or more blocks are configured for the UE by higher layers, with the following field defined for each block:
-	Cell DTX/DRX indication - 2 bits if XYZ the UE is configured with both cell DTX operation and cell DRX operation for the serving cell associated with the block, with the MSB corresponding to cell DTX configuration and the LSB corresponding to cell DRX configuration; otherwise 1 bit if the UE is configured with only one of the cell DTX operation and cell DRX operation for the serving cell associated with the block. 
The size of DCI format 2_9 is indicated by the higher layer parameter sizeDCI-2-9.
<omitted text>



Proposal 3: Adopt the following TP to TS 38.213.
	11.5	Adaptation of cell operation
<omitted text>
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. The second serving cell can be the same as the first serving cell.
Table 11.5-1: Minimum time gap value  
	SCS (kHz)
	Number of slots 

	15
	3

	30
	6

	60
	12

	120
	24

	480
	96

	960
	192


<omitted text>


Proposal 4: The UE does not monitor DCI format 2-9 during non-active periods of C-DRX. Furthermore, adopt the following TP to TS 38.213.
	11.5	Adaptation of cell operation
<omitted text>
A UE does not expect to monitor PDCCH for detection of DCI format 2_9 on more than one serving cells. A UE does not expect to monitor PDCCH for detection of DCI format 2_9 outside active time of its C-DRX.
<omitted text>


Proposal 5: Cell DRX configuration is not taken into account when UE determines available slots for PUCCH/PUSCH repetition (No spec update is required).
Proposal 6: If PUCCH/PUSCH repetition that is dropped in non-active time of cell DRX is counted in the configured number of PUCCH/PUSCH repetitions.
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