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Introduction
In this document, we discuss maintenance issues for cell DTX/DRX including RRC parameter list.
Discussion
Two aspects are discussed. 
Search space type for DCI 2_9
It was agreed that DCI 2_9 is monitored in common search space. During CR discussion, it was noted that some discussion in maintenance may be needed on whether this is limited to Type 3 CSS only. Typically, there are several CSS options for monitoring DCI 2_9: 
· Search space zero 
· One of common search spaces configured via SIB1
· UE-specific common search space (Type 3)
Since the main intention of DCI 2_9 is for UEs in connected mode, configuring it as Type 3 CSS would be sufficient as it would be applicable for all cases of DCI 2_9 monitoring include P(S)Cell and SCells. 
When DCI 2_9 is monitored on PCell, one of the (up to four) common search spaces configured via SIB1 can also be used for DCI 2_9 - this could reduce signaling overhead (no need for additional SS configuration) and avoids unnecessary usage of search space IDs. On the other hand, this might need different handling from RRC signaling perspective, such as linking of search space ID to DCI 2_9. 
Given this, we think at least supporting DCI 2_9 in Type 3 CSS would be needed. We are open to also consider use of CSS configured in SIB1 for DCI 2_9 if needed.   
1. [bookmark: _Toc146882678]DCI 2_9 is monitored in at least Type 3 CSS. 

RRC parameters for cell DTX/DRX

An initial RRC parameter list was prepared in last RAN1 meeting with many parameters that were not stable enough [4]. Our proposed updates for the RRC parameters are shown using track changes in the Annex A. The last column contains some comments explaining the proposed updates.  
1. [bookmark: _Toc146882679]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	DCI 2_9 is monitored in at least Type 3 CSS.
Proposal 2	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
	Comment
	Ericsson Comment

	Netw_Energy_NR-Core
	Cell DTX/DRX
	 
	 
	 
	 
	cellDTXConfig
	New
	 
	Include the configuration for cell DTX operation for at least one cell DTX pattern case, of a serving cell.
	FFS
	 
	Per serving cell
	No
	38.331
	Agreement
For at least the case where one cell DTX/DRX pattern is configured, an information block field of DCI format 2_X for activation and deactivation of cell DTX and DRX configuration supports the following:
• Separate (activation/deactivation) signaling for cell DTX and cell DRX, i.e. one activation/deactivation signaling sub-field for cell DTX configuration and one activation/deactivation signaling sub-field for cell DRX configuration
o Separate 1 bit indication for each of activation/deactivation for one cell DTX and one cell DRX
Above does not imply that multiple DTX/DRX patterns is not supported.
	Delete this since the parameter already incorporated by RAN2 in their running CR 38.331 directly.

	Netw_Energy_NR-Core
	Cell DTX/DRX
	 
	 
	 
	 
	cellDRXConfig
	New
	 
	Include the configuration for Cell DRX operation for at least one cell DRX pattern case, of a serving cell.
	FFS
	 
	Per serving cell
	No
	38.331
	
	Delete this since the parameter already incorporated by RAN2 in their running CR 38.331 directly.

	Netw_Energy_NR-Core
	Cell DTX/DRX
	 
	 
	PDCCH-ServingCellConfig 
	 
	cellDTRX-DCI-config
	New
	 
	Include the configuration for new DCI format 2_9X for activation/deactivation of cell DTX/DRX configuration of one or multiple serving cells.
	FFS
Includes 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 serving cell group
	No
	38.331
	Agreement
For the group common L1 signaling using PDCCH for cell DTX/DRX activation and deactivation
• Alt 2) Based on new DCI format 2_X
o DCI size budget is not increased
o Number of required BDs is not increased
o FFS: PDCCH monitoring configuration for the new DCI format is identical to PDCCH monitoring configuration for DCI format 2_6 if the UE monitors both DCI formats
§ FFS: New RNTI is used

Agreement
From RAN1 point of view, DCI format 2_X supports activation/deactivation of cell DTX/DRX configuration of multiple serving cells and support activation/deactivation per cell
• UE monitor DCI format 2_X in one serving cell

Agreement
• An information block field of DCI format 2_X is variable size either 1 or 2 bits.
o Higher layer signaling configures whether the activation/deactivation of cell DTX and/or cell DRX is indicated in DCI format 2_X for a serving cell.
§ If both cell DTX and cell DRX are configured for a serving cell, 
• 1st bit corresponds to activation/deactivation of cell DTX configuration, and
• 2nd bit corresponds to activation/deactivation of cell DRX configuration, 
§ otherwise, the 1 bit corresponds to the configured cell DTX or cell DRX configuration.
o Note: this does not imply there may be separate higher layer signaling to enable L1 signaling based activation/deactivation for a cell DTX and/or cell DRX configuration. Signaling design is up to RAN2.
	Reflect that this contains the RNTI, DCI size, etc for DCI 2_9. 

	Netw_Energy_NR-Core
	Cell DTX/DRX
	 
	 
	 
	 
	dci-Format2-9X
	New
	 
	If configured, the UE monitors the DCI format 2_X 9 with CRC scrambled by cellDTRX-RNTI according to TS 38.213, clause [10.X].
	
	 
	Per UE/serving cell groupon which DCI 2_9 is monitored (SearchSpace)
	No
	38.331
	
	This IE is configured in SearchSpace.

	Netw_Energy_NR-Core
	Cell DTX/DRX
	 
	  cellDTRX-DCI-config 
	 
	 
	cellDTRX-RNTI 
	New
	 
	Configure the RNTI value for scrambling CRC of DCI format 2_X for triggering Cell DTX/DRX.
	RNTI-Value
	 
	per serving cell/Per serving cell group
	No
	38.331
	Agreement
Support new RNTI (e.g. nes-RNTI) which is configured by higher layer, for scrambling of DCI format 2_X
	RNTI for DCI 2-9

	Netw_Energy_NR-Core
	Cell DTX/DRX
	 
	  cellDTRX-DCI-config
	 
	 
	sizeDCI-2-9x
	New
	 
	Configure the size of DCI format 2_9X
	1..140within the bounds set by existing RAN1 specification


	 
	per serving cell/Per serving cell group
	No
	38.331
	Agreement
DCI format 2_X, for activation and deactivation of cell DTX and DRX configuration, 
• at least includes following fields, 
o N information block field(s), 
o Spare/reserved padding bits to match the size configured for DCI 2_X (if needed)
• payload size is configurable and within the bounds set by existing RAN1 specification
• an information block field contains signaling of activation or deactivation of ‘a configuration of cell DTX and/or DRX’ of ‘a serving cell’
• for serving cell configured with SUL, the same bit is applicable for both NUL and SUL
Above applies at least for sTRP case.
	Size of DCI 2-9 can be 1 .. 140 bits 
(Note (per 38.331): for reference,  
maxDCI-2-6-Size-r16 INTEGER ::= 140)

	Netw_Energy_NR-Core
	Cell DTX/DRX
	 
	 
	 
	 
	searchSpace
	Existing
	 
	Configure the search space set configuration with new DCI format 2_9X
	Existing searchSpace configuration with addition of dci-Format2-9 


	 
	Per UE/serving cell groupon which DCI 2_9 is monitored
	No
	38.331
	Agreement
The following high layer signaling are to be included to the RRC parameter list for new DCI format 2_X for activation and deactivation of cell DTX/DRX
• search space set configuration with new DCI format 2_X
• DCI size for new DCI format 2_X
	Search space for DCI 2-9

	Netw_Energy_NR-Core
	Cell DTX/DRX
	 
	 
	 
	 
	positionInDCI-cellDTRX
	New
	 
	Configure the starting bit position of an information block corresponding to cell DTX/DRX for the serving cell of in DCI format 2_9X 
	0..[sizeDCI-2-x]-1
	 
	Per serving cell
	No
	38.331
	Agreement
For each serving cell configured with L1 signaling based activation/deactivation of cell DTX and/or cell DRX configuration, starting bit position of an information block of DCI format 2_X is provided by UE specific higher layer signaling.
	Proposed updates to description and value range.



