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CB: # R18ES
- Work on the reply LS to SA2
- Check RAN2 progress on paging enhancements
- Capture agreements to TP
(moderator - HW)
Summary of offline disc R3-234614.
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Paging enhancements
Proposal: Wait for the formal RAN2 LS, and discuss at the next RAN3-122 meeting.

Propose the following:
Proposal: Agree the TP for TS 38.470 in R3-235849 (revision of R3-235176) and TP for TS 38.300 in R3-235850 (revision of R3-235669). 
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3 Discussion

3.1 Inter-node beam activation

Issue 1: Beams deactivation: Whether to introduce a cause for beams deactivation (e.g. ‘energy saving’) over F1/Xn
Moderator analysis:
	From the online comments, the main benefits of the “energy saving ” cause seems to include:
· Two independent features are not coupled.
· The receiving node will possibly just try to activate beam when the beam deactivation is due to energy saving, while the receiving node will adjust its MRO and own coverage configuration when the beam deactivation is for CCO (copy TS 38.300 below) 
· The coverage state indicator may be used at the receiving NG-RAN node to adjust the functions of the Mobility Robustness Optimisation, e.g. by using the coverage state indicator to retrieve a previously stored Mobility Robustness Optimisation state. The coverage state indicator may also be used at the receiving NG-RAN node to adopt coverage configurations matching with neighbouring cells coverage configurations. 



Proposal: introduce a cause for beams deactivation (e.g. ‘energy saving’) over F1/Xn? No consensus. 

Issue 2: Encoding ‘energy saving’ cause over Xn
· R3-235175/ R3-235566
	>>Coverage Modification Cause
	O
	
	ENUMERATED (coverage, cell edge capacity, ..., network energy saving)
	Indicates the reason for the coverage modification in NG-RAN node1. 

	YES
	ignore



	If the Coverage Modification Cause IE set to “coverage” or “cell edge capacity” is present in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 may use the information for deducing the CCO issue detected at NG-RAN node1 and for configuring coverage state of its served cell(s). 
If the Coverage Modification Cause IE set to “network energy saving” is present and the SSB Coverage State IE is zero in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 may use the information to decide the beam activation for the concerned beams. 



Proposal: No discussion.  

Issue 3: Encoding ‘energy saving’ cause over F1
· Option 1: R3-235176 – Cell level
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Coverage Modification List
	
	1
	
	
	-
	

	>Coverage Modification Item
	
	1 .. <maxCellingNBDU>
	
	
	-
	

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Cell Coverage State
	
	
	INTEGER (0..63, …)
	Value '0' indicates that the cell is inactive. Other values Indicates that the cell is active and also indicates the coverage configuration of the concerned cell.

	-
	

	>>SSB Coverage Modification List
	
	0..1
	
	
	-
	

	>>>SSB Coverage Modification Item
	
	1..<maxnoofSSBAreas>
	
	
	-
	

	>>>>SSB Index
	M
	
	INTEGER (0..63)
	
	-
	

	>>>>SSB Coverage State
	M
	
	INTEGER (0..15, …)
	Value '0' indicates that the SS/PBCH block is inactive. Other values Indicates that the SS/PBCH block is active and also indicates the coverage configuration of the concerned SS/PBCH block.

	-
	

	>>SSB Inactivation Cause
	O
	
	ENUMERATED (network energy saving, …)
	
	YES
	ignore


· Option 2: R3-235566 – beam level
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Coverage Modification List
	
	1
	
	

	>Coverage Modification Item
	
	1 .. <maxCellingNBDU>
	
	

	>>NR CGI
	M
	
	9.3.1.12
	

	>>Cell Coverage State
	
	
	INTEGER (0..63, …)
	Value '0' indicates that the cell is inactive. Other values Indicates that the cell is active and also indicates the coverage configuration of the concerned cell.


	>>SSB Coverage Modification List
	
	0..1
	
	

	>>>SSB Coverage Modification Item
	
	1..<maxnoofSSBAreas>
	
	

	>>>>SSB Index
	M
	
	INTEGER (0..63)
	

	>>>>SSB Coverage State
	M
	
	INTEGER (0..15, …)
	Value '0' indicates that the SS/PBCH block is inactive. Other values Indicates that the SS/PBCH block is active and also indicates the coverage configuration of the concerned SS/PBCH block.


	>>>>Coverage Modification Cause
	O
	
	ENUMERATED(CCO, Energy Saving, …)
	



Proposal: No discussion. 


3.2 Paging enhancements
RAN2 had finished online NES discussion, and made the following agreement.
	=>	RAN2 agrees that there no RAN2 impact of paging enhancement. The paging failure could be avoided by proper NW implementation.


[AT123bis][014][NES] LS reply RAN3 (Huawei)
	Intended outcome: Approve reply LS and add the concern from Qualcomm
	Deadline:  13-10-2023 



The draft LS can be found in the following link:
· https://www.3gpp.org/ftp/Meetings_3GPP_SYNC/RAN2/Inbox/Drafts/%5BAT123bis%5D%5B014%5D%5BNES%5D%20LS%20reply%20RAN3%20(Huawei)

Issue 1: whether to support the paging for RRC idle UE in R18? 
Moderator summary: 
 
	Possible Pros
	To have unified paging handling for inactive and idle UE at the gNB side. 
Less paging messages for “stationary UEs”- possible energy saving. 


	Possible Cons
	AMF failure handling? - Nokia 
· the AMF can do the paging escalation based on an adaptation of existing mechanisms.”
· “The AMF may delete the Recommended SSB List information after the first paging attempt or when the UE reconnects from RRC_IDLE, whichever comes first.
validity condition of the recommended beams at the AMF? - ZTE




Proposal: Wait for formal RAN2 LS, and discuss at the next meeting. 

Issue 2: Reply LS to SA2, based on the conclusion of Issue 1.  
The baseline texts decided at the previous meeting are copied as follows. 
	Assumption validation: SA2 would also like to validate the following assumption: If the initial paging attempt using the potential new parameter of "List of recommended beams" fails, how paging escalation happen will be controlled by the AMF based on existing procedures.
Answer: RAN3 confirms and expects the AMF can do the paging escalation based on the existing mechanisms.
Q1: SA2 understands that the beam-based paging is most efficient towards low mobility and static UEs. How is the gNB expected to determine whether the UE is static or not across multiple RRC connections from the same UE considering TS 33.501 contains requirements on 5G-S-TMSI reallocation? 
Answer: NG-RAN can determine the UE mobility state at least based on the subscription information i.e., the "Expected UE behaviour" IE from the AMF. 
Q2: SA2 would like to ask about the validity condition of the potential “List of recommended beams” container that is stored in the AMF. What is the AMF condition to delete the stored "List of recommended beams"?
Answer: RAN3 considers that the AMF itself can decide the validity condition of the potential “List of recommended beams”, e.g., the same as the handling of the existing Recommended Cells for Paging, Last Visited Cell Information in TS 38.413. It is up to the AMF implementation to determine to delete it when the UE moves to the connected state, or under other conditions.




Proposal: no discussion. 

Issue 3: RAN paging for RRC inactive UE: the recommended SSB list can be transferred in the Xn RAN PAGING message? 
Nok/ZTE: only consider stationary UEs, so no need. 
CATT: low-mobility UE can be considered. 
QC: for UEs at cell-edge, this might be useful. 
Proposal: No consensus. 


Issue 4: Whether the last visited SSB information could be transferred over NG and Xn? 
Proposal: No consensus. 

3.3 Cell DTX/DRX
RAN1 agreement on the activation/deactivation is provided in the R3-233708. 

Issue 1: The Cell DTX/DRX configuration is per cell?
RAN2-121 meeting made the following agreements:
Agreements 
1. There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs
2. Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX (i.e., same behavior for cell DTX and cell DRX).  No further enhancements for CBRA and CFRA will be pursued.
3. Pattern configuration for cell DRX/DTX is common for Rel-18 UEs in the cell.   FFS whether we have DTX UE specific inactivity timer .  FFS on configuration signaling and stage 3.  
4. Confirm study item agreement that we can have separate DTX and DRX configuration.   We will focus on designing DTX/DRX for at least single configuration.  FFS whether multiple configuration of cell DTX or DRX will be supported.   

Also in the RAN2 running CR for TS 38.300 in R2-2310947, it is specified that:
	15.4.2.x1	Cell DTX/DRX
To facilitate reducing gNB downlink transmission/uplink reception activity time, UE can be configured with a periodic cell DTX/DRX pattern (i.e. active and non-active periods). The pattern configuration for cell DTX/DRX is common for the UEs configured with this feature in the cell.



Proposal: No consensus. 

Issue 2a: support the exchange of the cell DTX/DRX configuration over Xn. 
Previous meeting had the following WA: 
· WA: Support the exchange of the Cell DTX/DRX configuration over Xn.
Moderator summary: 
All contributions agree to exchange the configuration of cell DTX/DRX

Proposal: Turn the WA to agreement, i.e. Support the exchange of the Cell DTX/DRX configuration over Xn ?

Proposal: Include the Cell DTX/DRX configuration in Served Cell Information NR IE over XnAP?

Issue 2b: The activation/deactivation status exchange?
Moderator summary:
Agreements on CP open issues:
5. Introduce explicit activation/deactivation in RRC once DTX/DRX is configured (i.e. not for dynamic activation/deactivation).  

· Option 1: optional explicit activation/deactivation indication: ZTE, Samsung, Qualcomm, HW
· Option 2: probability parameter/onDuration usage probability: Ericsson, Nokia
· Option 3: no support. 
· Option 4: implicit indication – override the previous configuration: CATT

Proposal: no consensus. 

Issue 3: Signalling details of the cell DTX/DRX
Below excerpts the cell DTX/DRX from RAN2 running CR R2-2310002. 
	[bookmark: _Toc60777251][bookmark: _Toc139045595]–	MAC-CellGroupConfig
The IE MAC-CellGroupConfig is used to configure MAC parameters for a cell group, including DRX and cell DTX/DRX.
Editor’s note: FFS whether the Cell DTX/DRX configuration is per MAC entity or per serving cell.
<Skipped>

celldtx-Config-r18           SetupRelease { CellDTX-Config-r18 }                      OPTIONAL,   -- Need M
	celldrx-Config-r18       SetupRelease { CellDRX-Config-r18 }                           OPTIONAL    -- Need M




Proposal: No discussion 

Issue 4: In CU/DU split architecture the CU or DU make final decision of the Cell DTX/DRX parameters configuration? 

Proposal: The Cell DTX/DRX parameters including the periodicity, start slot/offset, on duration are finally decided by the gNB-DU??
· Include the Cell DTX/DRX configuration in GNB-CU CONFIGURATION UPDATE request message. 
· Include the Cell DTX/DRX configuration in Served Cell Information IE over F1AP


3.4 others
NES mode: 
· R3-235176: pending to other groups
· R3-235668: RAN3 discusses the NES/energy state coordination between inter-nodes in the Rel-19 phase.
· R3-235431: to exchange NES state(s) information between gNBs, F1..
CHO
· R3-235431: source node may send time information to candidate target node in HO request message, to indicate the related CHO will take place in the future (e.g., when source cell enters NES state).
Proposal: No discussion. 

3.5 TPs/LS
	Stage 3 TPs
	XnAP:
F1AP


	Stage 2 TPs
	TS 38.300 TP: whether we can add paging enhancement for RRC inactive? Add editor’s note. -> ZTE

TS 38.470 TP: add editor’s note. -> Huawei. 


	Reply LS to SA2
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4	Annex – RAN2 agreements related to Cell DTX/DRX

RAN2-123bis
Agreements on CP open issues:
6. Introduce explicit activation/deactivation in RRC once DTX/DRX is configured (i.e. not for dynamic activation/deactivation).  
7. Start offset and slot offset configuration is also common between Cell DTX and Cell DRX when both are configured 
8. Standalone cell DRX configuration is possible to configure  
9. Multiple configurations of Cell DTX/DRX are not pursued in Rel-18 for serving cell.  

RAN2-123:

Agreements:
1	Activation/deactivation is per serving cell.  FFS if the configuration is per cell or per MAC entity 
2	RAN2 will reuse the start timer formula of the onDurationTimer from UE C-DRX (including SlotOffset) to specify the start of cellDTX-onDurationTimer (and cellDRX-onDurationTimer) in 38.321.
3	The gNB should ensures that there is at least partial overlapping between UE C-DRX on-duration and cell DTX/DRX on-duration.  It is up to network implementation to ensure the alignment.  We will capture this in stage 2 specification.  
	Understanding is that alignment means that the cell DTX/DRX and C-DRX periodicity should be multiple of each other.   FFS if we anything needs to be specified in stage 3 (i.e. in IE description)
4	As a baseline legacy C-DRX reconfiguration is used to change UE C-DRX configuration once Cell DTX/DRX is activated/deactivated.
5	RAN2 specifies cellDTX-onDurationTimer (and cellDRX-onDurationTimer) to have the same value range as UE C-DRX on-duration timer. 
6	RAN2 specifies cellDTX-Cycle (and cellDRX-Cycle) to have the same value range as UE C-DRX Long cycle. 
7	Separate DTX and DRX configuration means that the features can be enabled separately (i.e. Cell DTX can be configured without Cell DRX)
8	On-duration and Cycle parameters are common between cell DTX and DRX, when both are configured.  FFS if we have different start offset configuration for cell DTX and cell DRX
9	RAN2 will not introduce a MAC CE for cell DTX/DRX (de)activation.  
10	Confirm working assumption, when the retransmission timer is running (if C-DRX is configured), the UE is expected to monitor PDCCH, like in legacy.  It is up to the network whether it schedules retransmissions out of the Cell DTX active period, i.e., when the DRX retransmission timer is running, the UE should monitor PDCCH regardless of the Cell DTX.
11	We focus on the case where DTX in RRC can only be configured when C-DRX is configured.  We will not optimize for the case where C-DRX is not configured.

RAN2-122:

Agreements:
1	UE monitors PDCCH for RAR during Cell DTX non-active time. The ra-ResponseWindow could be started as legacy.
2	UE monitors PDCCH for msg4 during Cell DTX non-active time. The ra-ContentionResolutionTimer could be started as legacy.
3	Working assumption:  When the retransmission timer is running (if C-DRX is configured), the UE is expected to monitor PDCCH, like in legacy.  It is up to the network whether it schedules retransmissions out of the Cell DTX active period, i.e., when the DRX retransmission timer is running, the UE should monitor PDCCH regardless of the Cell DTX.   
4	Once gNB recognizes there is an emergency call or public safety related service (e.g. MPS/MCS), the NW should ensure there is no impact to the emergency call (e.g. may deactivate Cell DTX/DRX).  The behavior is captured in stage 2 spec
5	When an DG grant is received, by the gNB during cell DRX/DTX, the UE follows the grant assignment (i.e. like in legacy).  This includes DL HARQ feedback.  

RAN2-121bis:

Agreements 
1. A periodic cell DTX/DRX configuration is explicitly signalled to the UEs. 
2. A periodic cell DTX/DRX pattern is configured by UE specific RRC signalling. 
3. The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration. 
4. As a baseline Cell DTX/DRX is activated/deactivated implicitly by RRC signalling, i.e. activated immediately once configured by RRC and deactivated once the RRC configuration is released. 
5. From RAN2 point of view, majority companies see a benefit with L1 signalling for Cell DTX/DRX activation/deactivation, send a LS to RAN1 (email 308) with our preference and ask about feasibility and design details.   Ask about feasibility and reliability of using L1 signaling.  Clarify that the question is about activation/deactivation copy the agreement from last meeting that we are focusing on single configuration.  Extract a few key benefits of dynamic signaling from email discussion and online discussions
6. As baseline, UE doesn’t monitor SPS occasions during Cell DTX non-active period. As baseline, gNB is assumed to be not transmitting PDSCH to that UE on such SPS occasions during the Cell DTX non-active period
7. As baseline, UE does not transmit on CG occasions during Cell DRX non-active periods
8. As baseline, UE does not transmit SR occasions overlapping with Cell DRX non-active periods, e.g. SR transmissions are dropped during the non-active period 
FFS: whether we will allow to configure the UE per SR configuration with whether SR can be transmitted during Cell DRX non-active period to to support high priority traffic 
9. (for the SRs that will be dropped) If SR is not to be transmitted on an PUCCH occasion during Cell DRX non-active time, the UE keep the SR pending, i.e., the UE delays the SR transmission till the Cell DRX active period without triggering RACH.  For the FFS case there may be some exceptions.  
10. The understanding for the gNB scheduling behaviour for new transmissions during Cell DTX non-active period is that the gNB does not schedule UE-specific dynamic grants/assignments, even if the UE is in C-DRX Active Time.   UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time.   FFS how to deal with any exceptions (e.g. SR if agreed and RACH).  
FFS how to deal with retransmissions


RAN2-121: 
Agreements 
1. There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs
2. Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX (i.e., same behavior for cell DTX and cell DRX).  No further enhancements for CBRA and CFRA will be pursued.
3. Pattern configuration for cell DRX/DTX is common for Rel-18 UEs in the cell.   FFS whether we have DTX UE specific inactivity timer .  FFS on configuration signaling and stage 3.  
4. Confirm study item agreement that we can have separate DTX and DRX configuration.   We will focus on designing DTX/DRX for at least single configuration.  FFS whether multiple configuration of cell DTX or DRX will be supported.  
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