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1. Introduction
This document is to collect the comments on the potential impact with co-existence with LP-WUS and paging adaptation:

[AT131bis][201][LPWUS] Impact with co-existence with LPWUS and paging adaptation (CATT)
Scope: Discuss the potential impact if LPWUS and paging adaptation are configured at the same time, to reach the same understanding on the impact, also on whether specification work is needed
	Intended outcome: Summary in R2-2507731. 
	Deadline: before Thursday CB

2. [bookmark: _Toc497230267]Discussion
During the main discussion, the following agreement was achieved.
	PO bundling, NES and LPWUS
O005
C026
R2-2507236	Discussion about LP-WUS RILs H050, E043, C026, V001, Z052 and V002	ZTE Corporation, Sanechips	discussion	Rel-19	NR_LPWUS-Core
1. RAN2 confirms that LP-WUS in idle/inactive can co-exist with Rel-19 paging adaptation mechanism in NES, and the LP-WUS mechanism will not be affected by paging adaptation.
Noted

R2-2506864	[C026] Co-existence of LP-WUS with paging adaptation	CATT	discussion	Rel-19	NR_LPWUS-Core

1. []RAN2 confirms that LP-WUS in idle/inactive can co-exist with Rel-19 paging adaptation mechanism in NES, and the LP-WUS mechanism will not be affected by paging adaptation.
Noted

R2-2507617	Discussion on cross-WI ASN.1 Issues (O000,O001,O003, O004, O005)	OPPO	discussion	Rel-19	NR_duplex_evo-Core, NR_Mob_Ph4-Core, NR_LPWUS-Core, Netw_Energy_NR_enh-Core, NR_SL_relay_multihop-Core	Late
1. [bookmark: _Toc210396254][O005] R2 discuss to support co-configuration of LP-WUS and PO-bundling, i.e., separate LP-WUS configuration for legacy PO and R19 bundled PO.
Noted

RAN2 confirms that LP-WUS in idle/inactive can co-exist with Rel-19 paging adaptation mechanism in NES, and the LP-WUS mechanism will not be affected by paging adaptation.  Further discussions can take place in LP-WUS session on addressing this.



At first, Rapporteur would like to confirm that LP-WUS and paging adaptation can be configured and used together.
Q1: Do you agree that LP-WUS and paging adaptation can be configured and used together?
	Company 
	Yes/No
	Comment

	Huawei, HiSilicon
	
	LP-WUS and paging adaptation can be configured, since there will be various UEs in a cell, e.g., UE supports only LP-WUS, UE supports only paging adaptation, UE supports both.

	ZTE
	Yes
	In the main session ASN.1 review session, it has been agreed that:
RAN2 confirms that LP-WUS in idle/inactive can co-exist with Rel-19 paging adaptation mechanism in NES, and the LP-WUS mechanism will not be affected by paging adaptation.  Further discussions can take place in LP-WUS session on addressing this.  

	CATT
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary:


In Rel-19 NES, in order to increase gNB sleeping time, paging adaptation in time domain is introduced. For paging adaptation, the value range for parameter N, which is the number of paging frames in one paging cycle, is extended to T/32 to make it possible to have sparser PFs. The value range for Ns, which is the number of paging occasions within one paging frame, is increased to 8 to compensate the decrease in the number of PFs. The parameters introduced for paging adaptation include:
· pagingAdapt-NS-r19: The value of Ns for paging adaptation.
· pagingAdaptNAndPagingFrameOffset-r19: N and PF_offset for paging adaptation.
· pagingAdaptFirstPDCCH-MonitoringOccasionOfPO-r19: Indicate the first PDCCH monitoring occasion for paging of each PO of the PF for paging adaptation.
With the separate configuration for paging adaptation, it is possible that legacy UEs and UEs supporting paging adaptation monitor the same or different PF/PO based on network configuration.
In R19 NES, when paging adaptation is introduced, the separate PEI adaptation configuration is also introduced, to support PEI for the bundled PO. The separate PEI configuration for paging adaptation includes:
· po-NumPerPEI-r19: The number of PO(s) associated with one PEI monitoring occasion for the additional PEI configuration for paging adaptation.
· payloadSizeDCI-2-7-r19: Payload size of PEI DCI, i.e., DCI format 2_7, for the additional PEI configuration for paging adaptation.
· pei-FrameOffset-r19: Offset from the start of a reference frame for PEI-O to the start of a first paging frame of the paging frames associated with the PEI-O for the additional PEI configuration for paging adaptation.
· pagingAdaptFirstPDCCH-MonitoringOccasionOfPEI-O-r19: Offset, in number of symbols, from the start of the reference frame for PEI-O to the start of the first PDCCH monitoring occasion of PEI-O for paging adaptation.
With the separate configuration for PEI with paging adaptation, it is possible that legacy UEs and UEs supporting paging adaptation monitor the same or different PEI based on network configuration.
If Q1 is yes, i.e., LP-WUS and paging adaptation can be configured and used together, possible options to support it include:
· Option 1: No stage 3 impact.
When LP-WUS and paging adaptation are configured together, the existing LP-WUS parameters are used for both legacy UEs and UEs supporting paging adaptation. There is no stage 3 impact.
· Option 2: LP-WUS parameters with some update are common for both legacy UEs and UEs supporting paging adaptation.
When LP-WUS and paging adaptation are configured together, the existing LP-WUS parameters are used for both legacy UEs and UEs supporting paging adaptation. But considering Ns is extended to 8, the maximum size of lpwus-LoFrameOffsetList needs to be extended to 8 correspondingly.
· Option 3: Some separate LP-WUS configuration(s) for LP-WUS with paging adaptation are introduced.
Similar as PEI, to support flexible configuration, some parameters for LP-WUS may be introduced separately for paging adaptation. 
Companies are invited to provide their views on how to support LP-WUS and paging adaptation are configured and used together.
Q2: Which option is preferred to support LP-WUS and paging adaptation are configured and used together?
· Option 1: No stage 3 impact.
· Option 2: LP-WUS parameters with some update are common for both legacy UEs and UEs supporting paging adaptation.
· Option 3: Some separate LP-WUS configuration(s) for LP-WUS with paging adaptation are introduced.

	Company 
	Preferred option
	Comment

	Huawei, HiSilicon
	Option 1 (with comment) or 2
	For option 1, we understand some clarifications in spec are needed without ASN.1 impacts, as given by rapporteur that the existing LP-WUS parameters are used for both legacy UEs and UEs supporting paging adaptation, e.g., if the R19 PO is overlapped with legacy PO, LP-WUS can be used; or define the UE behaviour: the UE does not monitor LP-WUS and legacy POs, the UE monitors R19 POs directly.
For option 2, it is acceptable to us if only the value 8 is extended to minimize the spec change.

	ZTE
	Option 1
	No motivation observed to configure separate LP-WUS parameters for legacy UEs and UEs supporting paging adaptation. 
For example, the lpwus-LoFrameOffset is Frame offset relative to the start of the PF, it has no restriction to determine the PF for legacy UEs and UEs supporting paging adaptation.

	CATT
	Option 3
	Option 3 is similar to PEI with paging adaptation. POs with paging adaptation may be different from legacy POs. If separate LP-WUS configuration(s) for LP-WUS with paging adaptation are introduced, it is up to network implementation whether to configure different or same LP-WUS MO/LO for legacy paging and paging adaptation which is more flexible.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary:

If option 2 is preferred, do you agree that the maximum size of lpwus-LoFrameOffsetList needs to be extended to 8 correspondingly?
Q2-1: If option 2 is preferred, do you agree that maximum size of lpwus-LoFrameOffsetList needs to be extended to 8 correspondingly?
	Company 
	Yes/No
	Comment

	Huawei, HiSilicon
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



If option 3 is preferred, the following parameters may be introduced separately for paging adaptation.
lpwus-LoFrameOffsetList is the frame-level offset between an LO and a reference PO/PF for LP-WUS in the cell for RRC IDLE/INACTIVE.
Q2-2: If option 3 is preferred, do you agree to introduce a separate lpwus-LoFrameOffsetList parameter for LP-WUS with paging adaptation?
	Company 
	Yes/No
	Comment

	CATT
	Yes
	With separate parameter, the network can configure different or same LP-WUS LO for legacy paging and paging adaptation, which is more flexible.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



lpwus-PoNumPerLo is the number of PO(s) associated with one LO for LP-WUS in the cell for RRC IDLE/INACTIVE. Different from PEI, the maximum number of subgroups for LP-WUS supported per PO depends on the number of PO(s) associated with one LO for LP-WUS in the cell (i.e., the parameter lpwus-PoNumPerLo):
· 31 for the case where 1 PO are mapped to one LO 
· 15 for the for the case where 2 POs are mapped to one LO
· 7 for the case where 4 POs are mapped to one LO
If a separate parameter of lpwus-PoNumPerLo is introduced for R19 for LP-WUS with paging adaptation, separate paging subgroup related configurations, i.e., lp-SubgroupConfig which includes lp-SubgroupsNumPerPO and lp-SubgroupsNumForUEID, for LP-WUS with paging adaptation need to be introduced as well.
Q2-3: If option 3 is preferred, do you agree to introduce separate lpwus-PoNumPerLo and lp-SubgroupConfig parameters for LP-WUS with paging adaptation?
	Company 
	Yes/No
	Comment

	CATT
	No
	Regarding whether separate configuration for lpwus-PoNumPerLo, this may impact CN, e.g. when the AMF allocates CN assigned subgroup ID for LP-WUS for the UE, it should consider the least range of subgroup ID available over NG-RAN cells corresponding to the UE registration area. Therefore, if different lpwus-PoNumPerLo forLP-WUS with paging adaptation is introduced, it may further restrict the range of CN assigned subgroup ID for LP-WUS.
Some companies may concern whether new values can be introduced for lpwus-PoNumPerLo to provide more flexible configuration, e.g. 8 considering there are three available values, i.e., 1, 2, and 4 for lpwus-PoNumPerLo. If so, RAN1 needs to be involved. This may increase the specification effect. So it is preferred to not extend the value 
Hence, we think it is not necessary to introduce separate lpwus-PoNumPerLo parameters for LP-WUS with paging adaptation. If no separate lpwus-PoNumPerLo parameter for LP-WUS with paging adaptation is introduced, there is no need to introduce separate lp-SubgroupConfig parameters either.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



lpwus-MoNumPerLo is used to indicates the number of LP-WUS MO(s) per beam within an LO in the cell for RRC IDLE/INACTIVE.
Q2-4: If option 3 is preferred, do you agree to introduce separate lpwus-MoNumPerLo parameter for LP-WUS with paging adaptation?
	Company 
	Yes/No
	Comment

	CATT
	No
	There is no motivation to introduce different number of LP-WUS MO(s) per beam for LP-WUS with paging adaptation.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



In addition, in R2-2507236 the following was observed:
	But considering that the Ns and i_s are used as input parameter to determine the LP-WUS associated PO [1], the new codepoint for the Ns does not impact the determination for LP-WUS associated PO. 
	A paging occasion associated with a WUS occasion has index  where  is a number of paging occasions associated with a WUS occasion, , , , and  are defined in [17, TS 38.304], and  is defined in clause 7.1 of [17, TS 38.304]. If a number of  subgroups per paging occasion, provided by subgroupNumber-PO-WUS, is , the codepoint for the subgroup index  in a PO  is, and the codepoint for all subgroups in the PO is; otherwise, the codepoint for the PO  is


1. The LP-WUS associated PO determination will not be affected by paging adaptation.


While in R2-2507626, the following was proposed:
	When Rel-19 PO configuration (pagingAdaptation-r19) uses 1/32 PF with 8 POs/PF and the legacy PDCCH-config uses 1/16 PF with 4 POs/PF, then:
· The number of POs used by legacy and Rel-19 UEs is the same.
· Every second PF with 4 POs is only used by legacy UEs.
· Every other second PF with 8 POs: 
· first 4 POs are used by both legacy and Rel19 UEs
· last 4 POs are only used by Rel-19 UEs.
The minimum requirement to enable proposal 1 is to clarify that for LP-WUS and paging adaptation the N and Ns value specified for paging adaptation is used: 
Proposal 2 [bookmark: _Toc210815757]The LP-WUS used with Rel-19 POs uses the N and Ns value of paging adaptation. 


Rapporteur notices there are some descriptions mentioned N and Ns for LP-WUS in RAN2 specifications, as follows:
	In TS 38.304:
The time location of an LO for UE’s PO is determined by a reference PF/PO and the configured frame-level offset:
· The reference PF/PO is the start of the PF, or the first PF of the PF or PFs (if mapping of POs from multiple PFs to one LO is configured), associated with the LO. The reference PF/PO for the LO of a PO is provided by (SFN for PF) – floor(iPO/NS) *T/N, where SFN for PF is determined in clause 7.1, iPO is defined in clause 10.4C in TS 38.213 [4], T, Ns, and N are determined in clause 7.1.
· The frame-level offset between the LO and the reference PF/PO is provided by lpwus-LoFrameOffsetList in SIB1.
In TS 38.331:
lpwus-LoFrameOffsetList
Indicates the frame-level offset between an LO and a reference PO/PF for LP-WUS in the cell for RRC IDLE/INACTIVE (see TS 38.213 [13], clause 10.4C). 
The entry number of offsetForLongerWakeUpDelay or offsetForShorterWakeUpDelay is equal to CEIL (Ns / lpwus-PoNumPerLo), where Ns is the number of paging occasions per paging frame configured in SIB1.
At least one frame-level offset, i.e., offsetForLongerWakeUpDelay or offsetForShorterWakeUpDelay is provided.


Rapporteur thinks at least in RAN2 specification we need to clarify that for LP-WUS and paging adaptation the N and Ns value specified for paging adaptation is used. TS 38.304 and TS 38.300 may have some impacts on this.
Q3: Do you agree to clarify in RAN2 specification that for LP-WUS and paging adaptation the N and Ns value specified for paging adaptation is used?
	Company 
	Yes/No
	Comment

	ZTE
	No
	The N and Ns value used for LP-WUS are the same as that used for PF/PO determination, it has been captured by NES session.

	[bookmark: _GoBack]CATT
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary:



3. Conclusion


4. References
1. R2-2507617, Discussion on cross-WI ASN.1 Issues (O000,O001,O003, O004, O005),OPPO
1. R2-2506864, [C026] Co-existence of LP-WUS with paging adaptation,CATT, RAN2#131bis
1. R2-2507236, Discussion about LP-WUS RILs H050, E043, C026, V001, Z052 and V002, ZTE Corporation, Sanechips, RAN2#131bis
1. R2-2507626, LP-WUS issues (E035, E036, E037, E043, 38304-2, C026), Ericsson, RAN2#131bis
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