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Introduction
In this document, we discuss maintenance issues for cell DTX/DRX including RRC parameter list.
Discussion
Following aspects are discussed. 
RAN2 LS discussion 
RAN2 sent an LS in [5] asking RAN1 to include one bit in DCI 2_9 for the purposes of CHO. Since this is for handling mobility based on primary cell, only one bit needs to be included in the DCI 2_9 which indicates the CHO information regarding the primary cell. 
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.

RAN1 needs to address the following. Other details (such as when the source cell enters NES mode) would be up to RAN2. 
1) Details of an RRC parameter to reflect inclusion of the CHO bit for the primary cell in DCI 2_9.
2) Inclusion of CHO field in DCI 2_9 and associated field description. 
For 1), an RRC parameter that explicitly indicates the bit position for the CHO bit can be introduced, like positionInDCI-cellDTRX for cell DTX/DRX location. 
For 2), below can be reflected into 38.212 (see TP1 below). In our view, there is no need to reflect this field into 38.213. 
	[bookmark: _Hlk149570627]Bit field 
	CHO Message indicator 

	0
	Reserved 

	1 
	Primary cell is entering NES mode as described in [38.331]



1. [bookmark: _Toc149901415]Introduce an RRC parameter (positionInDCI-CHO) for indication of the location of the CHO bit for the primary cell in DCI 2_9. 
1. [bookmark: _Toc149901416]Adopt TP1 to 38.212-i00, subclause 7.3.1.3.10, to reflect inclusion of CHO field in DCI 2_9.
<begin TP1 for 38.212-i00, subclause 7.3.1.3.10>
7.3.1.3.10	Format 2_9
DCI format 2_9 is used for activating or de-activating the cell DTX and/or DRX configuration of one or multiple serving cells for one or more UEs and for CHO message indication for the primary cell. 
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 for cell DTX/DRX indication
	where the starting position of a block is determined by the parameter positionInDCI-cellDTRX provided by higher layers for the UE.
-	block number X for CHO indication for the primary cell
	where the starting position is determined by the parameter positionInDCI-CHO 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 for cell DTX/DRX indication, 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 positionInDCI-CHO, one block is configured for the UE by higher layers for CHO message indication for the primary cell, with the following field defined for the block:
CHO message indicator – 1 bit if positionInDCI-CHO is configured, otherwise 0 bit.
	Bit field 
	CHO Message indicator 

	0
	Reserved 

	1 
	Primary cell is entering NES mode as described in [38.331]



The size of DCI format 2_9 is indicated by the higher layer parameter sizeDCI-2-9.
<end TP1 for 38.212-i00, subclause 7.3.1.3.10>
Monitoring of DCI 2_9
Multiple alternatives were discussed in last RAN1 meeting regarding where a UE monitors DCI 2_9. Following are a few alternatives. 
Option 1. UE monitors DCI 2_9 inside C-DRX active time
Option 2. UE can monitor DCI 2_9 both inside and outside C-DRX active time
Other alternatives include the case where UE monitors DCI 2_9 inside C-DRX active time and in a configured window that can be outside active time (a window of a duration X slots that precedes UE’s C-DRX On duration) or to enable Option 1 and 2 via UE capability signaling as well as RRC configuration, etc. At this stage of maintenance, it is preferable to minimize introducing new RRC signaling and unnecessary fragmentation in UE capability regarding DCI 2_9 monitoring. Given the long discussion on this in last meeting, we prefer to select from the Options 1 and 2. As expressed then, we would be OK with selecting Option 1. 
1. [bookmark: _Toc149901417]DCI 2_9 is monitored during C-DRX active time. 

RRC parameters for cell DTX/DRX
Our proposed updates for the RRC parameters (based on last meeting latest list in [4]) are shown using track changes/blue highlights in the Annex A. The last column contains some comments explaining the proposed updates.  It also includes the new RRC parameter that is required to address the incoming RAN2 LS. 
1. [bookmark: _Toc149901418]Update the RRC parameter list for cell DTX/DRX as shown in Annex A. 
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Based on the discussion in the previous sections we propose the following:
Proposal 1	Introduce an RRC parameter (positionInDCI-CHO) for indication of the location of the CHO bit for the primary cell in DCI 2_9.
Proposal 2	Adopt TP1 to 38.212-i00, subclause 7.3.1.3.10, to reflect inclusion of CHO field in DCI 2_9.
Proposal 3	DCI 2_9 is monitored during C-DRX active time.
Proposal 4	Update the RRC parameter list for cell DTX/DRX as shown in Annex A.
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Annex A
Proposed updates (using track changes) to RRC parameters for cell DTX/DRX

	WI code
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parent IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	Required for initial access or IDLE/INACTIVE
	Specification
	Ericsson comment

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Netw_Energy_NR-Core
	Cell DTX/DRX
	 38.213
	11.5 
	 
	 
	cellDTRX-DCI-config
	New
	 
	Include the configuration for new DCI format 2_9 for activation/deactivation of cell DTX/DRX configuration of one or multiple serving cells.
	Includes at least cellDTRX-RNTI, sizeDCI-2-9. Note: For a UE, DCI format 2_9 can only be configured on only one cell in the cell group. 
	 
	Per cell group
	No
	38.331
	No updaete proposed.
Already Stable from RAN1#114bis

	Netw_Energy_NR-Core
	Cell DTX/DRX
	 38.213
	 11.5
	searchSpace
	 
	dci-Format2-9
	New
	 
	If configured, the UE monitors the DCI format 2_9 with CRC scrambled by cellDTRX-RNTI according to TS 38.213, clause [10.1]. A UE monitors DCI format 2_9 in one serving cell.
	FFS
Existing searchSpace configuration with addition of dci-Format2-9
	 
	Per UE/serving cell group
Per serving cell on which DCI 2_9 is monitored (SearchSpace)
	No
	38.331
	Propose to mark this parameter as stable and inform RAN2. 


	Netw_Energy_NR-Core
	Cell DTX/DRX
	 38.212
	10.1, 7.3.1.3.10 
	cellDTRX-DCI-config
	 
	cellDTRX-RNTI 
	New
	 
	Configure the RNTI value for scrambling CRC of DCI format 2_9 for activating and/or deactivating Cell DTX/DRX.
	RNTI-Value
	 
	Per cell group
	No
	38.331
	Already Stable from RAN1#114bis

	Netw_Energy_NR-Core
	Cell DTX/DRX
	 38.212
	7.3.1.3.10 
	cellDTRX-DCI-config
	 
	sizeDCI-2-9
	New
	 
	Configure the size of DCI format 2_9
	1..140
	 
	Per serving cell group
	No
	38.331
	Already Stable from RAN1#114bis

	Netw_Energy_NR-Core
	Cell DTX/DRX
	 38.212
	7.3.1.3.10 
	cellDTRX-DCI-config
	 
	positionInDCI-cellDTRX
	New
	 
	Configure the starting bit position of an information block of DCI format 2_X
Configure the starting bit position of an information block corresponding to cell DTX/DRX operation for the serving cell of DCI format 2_9
	0..[sizeDCI-2-x]-1
0..[sizeDCI-2-9]-1
	 
	Per serving cell
	No
	38.331
	Already Stable from RAN1#114bis

	Netw_Energy_NR-Core
	Cell DTX/DRX
	 38.212
	7.3.1.3.10 
	cellDTRX-DCI-config
	 
	positionInDCI-CHO
	New
	 
	
Configure the starting bit position of an information block corresponding to CHO bit for the primary cell in  DCI format 2_9
	
0..[sizeDCI-2-9]-1
	 
	For the primary cell
	No
	38.331
	New Parameter to address RAN2 LS on CHO bit

	 
	 
	 
	 
	cellDTRX-DCI-config
	 
	servingCellId
	Existing
	 
	Configure the serving cell ID corresponding to positionInDCI-cellDTRX
	0..[sizeDCI-2-9X]-1
0..maxNrofServingCells-1
	 
	Per serving cell
	No
	38.331
	Parameter is not needed. Note positionInDCI-cellDTRX is “per serving cell”

	 
	 
	 
	 
	 
	 
	cellDTRX-DCI-combinationsPercell
	New
	 
	Include per cell configuration parameter for new DCI format 2_9 for a serving cel.
Pair of {positionInDCI-cellDTRX, servingCellId}l
	Pair of {positionInDCI-cellDTRX, servingCellId}
	 
	 
	No
	38.331
	Parameter is not needed. Note positionInDCI-cellDTRX is “per serving cell” 

	 
	 
	 
	 
	 
	 
	cellDTRX-DCI-combinations
	New
	 
	Include list of per cell configuration parameter for new DCI format 2_9 for serving cell(s).
A list of cellDTRX-DCI-combinationsPerCell
	cellDTRX-DCI-combinationsPerCell ({1...maxNrofServingCells} )
	 
	 
	No
	38.331
	Parameter is not needed. Note positionInDCI-cellDTRX is “per serving cell”




