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1 Scope of the offline email discussion
This document contains the summary of the offline email discussion “[AT113-e][302][eMTC R16] Paging narrowband selection in RRC_INACTIVE for GWUS capable UEs”, as indicated below:
· [AT113-e][302][eMTC R16] Paging narrowband selection in RRC_INACTIVE for GWUS capable UEs (ZTE)

Scope:

      Week 1: Try to converge on solution and agreeable proposals.

      Week 2: Agree the CRs / potential LS.

      Intended outcome:

      Week 1: Report in R2-2102152

      Week 2: Agreed CRs / potential LS.

      Deadline:

      Week 1: Jan 27 1100 UTC

      Week 2 (if needed): Feb 04 1100 UTC 
2 Offline email discussion
2.1 Solutions
In last RAN2#112-e meeting, based on the contributions, the issue of paging narrowband selection for UE in RRC_INACTIVE when WUS is enabled was discussed and the following agreement has been achieved:

· UE in RRC_INACTIVE needs to monitor CN and RAN paging in the same paging narrowband.
In the following email discussion [1], three alternatives were proposed for implementing the agreement: 

· Alt 1: UE in RRC_INACTIVE needs to monitor CN and RAN paging in the same paging narrowband and this paging narrowband is selected from the narrowbands that are configured with GWUS. 
· Alt 2: UE in RRC_INACTIVE needs to monitor CN and RAN paging in the same paging narrowband and this paging narrowband is selected from the narrowbands that are provided in system information.
· Alt 3: UE in RRC_INACTIVE needs to monitor CN and RAN paging in the same paging narrowband and this paging narrowband is selected from the narrowbands that are provided in system information. Moreover, UE in RRC_IDLE monitors CN paging also in the paging narrowband selected from the ones that are provided in system information (e.g., eMTC UE always selects paging narrowbands from the ones provided in system information).
However, no final agreement on how to resolve this issue were achieved.

In current RAN2#113 e-meeting, several contributions are submitted with the following proposals:
	Contribution (Company)
	Proposals
	Initial Comments

	R2-2100943 (ZTE)
	Proposal 1: RAN 2 firstly decide the Option 1 or Option 2 is used to guarantee that UE in RRC_INACTIVE monitors CN and RAN paging in the same paging narrowband. 

· Option 1: UE always selects paging narrowbands provided in system information

· Option 2: The UE monitoring GWUS selects paging narrowbands that are configured with GWUS, and UE radio capability for paging is provided for the new anchor ng-eNB if the anchor ng-eNB changes during HO or RRC re-establishment/resume procedure.

Proposal 1a: if Option 1 is agreed, the CRs[4][5] are adopted.

Proposal 1b: if Option 2 is agreed, the CR[6] and LS[7] are adopted
	Option1 is similar as Alt3 in [1] with additional requirement groupNarrowBandList would not be configured in this release.
Option 2 is similar as Alt1 in [1].

	R2-2101037

(Huawei)
	· Option 1: UE in RRC_INACTIVE camping on the ‘last used cell’ monitors CN and RAN paging in the paging narrowband selected among the paging narrowbands configured for GWUS.

· Option 2: UE in RRC_INACTIVE ignores the ‘last used cell’ information and monitors CN and RAN paging in all paging narrowbands.

Proposal 1: RAN2 to address the issue in RRC_INACTIVE rather than disabling the possibility to restrict GWUS to a subset of narrowbands in RRC_IDLE.

Proposal 2: UE in RRC_INACTIVE discards the ‘last used cell’ information and monitors CN and RAN paging in all paging narrowbands. In case of AN release without the UE being released, the eNB does not report the ‘recommended cell for paging’ to the AMF.
	Proposal 2 (option 2) looks similar as Alt2 in [1].

	R2-2101152

(Qualcomm)
	Proposal 1: Ask RAN3 to make UE Radio Capability for Paging IE and eDRX configuration available to the paging RAN node to reliably page the UE in RRC_INACTIVE state.

Proposal 2: Update RAN2 specification to allow UE in RRC_INACTIVE to use a paging narrowband that supports GWUS.
	The option in Proposal 2 is similar as Alt1 in [1].

	R2-2101548

(Ericsson)
	Proposal 1: If UE supports GWUS and the feature is enabled in the camped cell, the UE monitors a narrowband from a set of paging narrowbands used for paging provided in paging-narrowBands regardless of whether it is in RRC_IDLE or RRC_INACTIVE. 

Proposal 2: If UE supports GWUS and the feature is enabled in the cell, the UE monitors a paging narrowband from a set of paging narrowbands used for paging provided in paging-narrowBands when the cell, UE has camped in, supports connection to 5GC.
	Three options are mentioned in the doc:

Option 1 is similar as Alt3 in [1] and preferred. 

Option 2 is similar as Alt1 in [1].



In [R2-2101037], company suggest to resolve the issue for only UE in RRC_INACTIVE, e.g., UE in RRC_INACTIVE ignores the ‘last used cell’ information and monitors CN and RAN paging in all paging narrowbands. At the same time it’s still allowed to restrict GWUS to a subset of narrowbands and UE in RRC_IDLE can still select paging narrowband among the paging narrowbands that are configured with GWUS. This option (Option 2) looks similar as Alt2 in [1]. However, in the analysis for Alt2 in [1], the main issue is that when eNB receives CN paging and needs to send it to the UE, eNB would assume UE in RRC_IDLE (but the UE know itself in RRC_INACTIVE) and select the paging narrowband from the ones that are configured with GWUS. This would be different from the paging narrowband selected by the UE in RRC_INACTIVE and then the CN paging would be missed. In order to resolve this mismatch and other possible issue, [R2-2101037] mentions the following requirements for the preferred Option 2:
Observation 6: For Option 2, the GWUS capable eNB shall not report the ‘last cell’ information to the AMF when releasing the NG connection without releasing the UE.

Observation 7: For Option 2, the GWUS capable UE shall discard the ‘last cell’ information when entering RRC_INACTIVE.
This seems to mean, after the eNB release the UE to RRC_INACTIVE, it will not provide “last cell” information to the core network when later releasing NG connection. By this way, the GWUS can be implicitly disabled when next time the core network/eNB sends CN paging to the UE. Rapporteur think the feasibility of this suggestion may need more discussion. Moreover, in current RAN2/RAN3/SA2 specs, for eNB capable of GWUS, the last used cell should always be provided. Otherwise, the UE behavior is not specified. Then the impacts of this suggestion may be not small.
Another option (Option 1) is also mentioned in [R2-2101037] “UE in RRC_INACTIVE camping on the ‘last used cell’ monitors CN and RAN paging in the paging narrowband selected among the paging narrowbands configured for GWUS.(same as UE in RRC_IDLE)” (similar as Alt1 in [1]). For this option, [R2-2101037] raises an additional issue as: “Observation 4: For option 1, changes on the Ng and Xn interface messages are required to provide the eNB with the “last used cell” for WUS for UEs in RRC_INACTIVE.” Therefore, company doesn’t prefer this option. Rapporteur think this new issue exists. But it can also be inform to RAN3 for further CR discussion if the related scheme can be agreed in RAN2. 
In [R2-2101548], Option 1 is similar as Alt3 in [1] and preferred. Moreover, option 1 is with additional assumption that “Since it is not be possible for such UEs to monitor a paging narrowband from a set of narrowbands configured for GWUS when in RRC_IDLE mode, GWUS can only be enabled if it is supported on all paging narrowbands.” Rapporteur understand this is similar as the additional requirement of Option 1 in [R2-2100943], e.g., groupNarrowBandList would not be configured in this release. 
In [R2-2101548], another option, Option 3 has been mentioned. It assumes an implementation that UE can monitor two different narrowbands and switch between separate narrowbands quickly for monitoring, when needed. Rapporteur think this option has been discussed in last meeting and more companies think it infeasible. Therefore we have the above agreement.
Based on the above roughly analysis, rapporteur think there are two kinds of solutions on the table. Therefore, the following solutions are compiled for further discussion.
Q1: Companies are invited to indicate which solution is preferred? 

Type#1 solution: UE in RRC_INACTIVE and UE in RRC_IDLE use same scheme for paging narrowband selection.
· Solution 1: For both UE in RRC_IDLE and UE in RRC_INACTIVE, if UE supports GWUS and the feature is enabled in the camped cell, the UE monitors a narrowband selected from the ones provided in system information. 
· Solution 2: For both UE in RRC_IDLE and UE in RRC_INACTIVE, if UE supports GWUS and the feature is enabled in the camped cell, the UE monitors a narrowband selected from the ones configured with GWUS. 
Type#2 solution: UE in RRC_INACTIVE and UE in RRC_IDLE use different schemes for paging narrowband selection but it needs to ensure the selection result is the same for UE and eNB.
· Solution 3: The UE in RRC_IDLE monitors a narrowband selected from the ones configured with GWUS while the UE in RRC_INACTIVE monitors a narrowband selected from the ones provided in system information. Moreover, the UE in RRC_INACTIVE needs to discard the ‘last used cell’ information. 
· Solution 4: The UE in RRC_IDLE monitors a narrowband selected from the ones configured with GWUS while the UE in RRC_INACTIVE monitors a narrowband selected from the ones provided in system information.  Moreover, GWUS can only be enabled if it is supported on all paging narrowbands or groupNarrowBandList would not be configured.
Other solution.
	Company
	Preference
	Detailed comments

	
	
	

	
	
	

	
	
	


Conclusion: 

Proposal:
2.2 Possible changes for solutions

Based on the submitted CRs, rapporteur give a summary in the following table and quote the main changes for different solutions below the table:
	
	solution
	Possible changes
	CR example

	Type#1 solution
	Solution 1
	·   TS 36.304 spec needs to be modified that both UE in RRC_IDLE and UE in RRC_INACTIVE select a paging narrowband among the ones provided in system information.

·   TS 36.331 spec needs to be modified, e.g., to avoid redundant/useless groupNarrowBandList configuration.
	ZTE-option 1,
Ericsson Option with adding TS 36.304 changes

	
	Solution 2
	·   TS 36.304 spec needs to be modified that UE in RRC_INACTIVE also selects a paging narrowband among the ones configured with GWUS even though UE in RRC_INACTIVE is not required to monitor GWUS signal. 

·   LS to RAN3 is required (to make UE Radio Capability for Paging IE and last cell info available to the paging RAN node) 
	QC option,

ZTE-option 2

	Type#2 solution
	Solution 3
	It’s assumed that in current TS 36.304 spec, UE in RRC_INACTIVE by default would select a paging narrowband among the ones provided in system information as it doesn’t monitor GWUS signal. Therefore, for this Type#2 solution, it seems no change to TS 36.304 is needed.

·   At least TS 36.300 and maybe TS 38.413 need to clarify that the GWUS capable eNB shall not report the ‘last cell’ info to the AMF when releasing the NG connection without releasing the UE and the GWUS capable UE shall discard the ‘last cell’ info when entering RRC_INACTIVE.
	N/A

	
	Solution 4
	·  TS 36.331 needs to have restriction that GWUS can only be enabled if it is supported on all paging narrowbands or groupNarrowBandList would not be configured.
	Ericsson Option,

ZTE-option 1 with removing TS 36.304 change

	Other solution
	
	
	


ZTE-option 1:
	TS 36.304

7.1
Discontinuous Reception for paging

…….

-
Nn: number of paging narrowbands (for P-RNTI monitored on MPDCCH) or paging carriers (for P-RNTI monitored on NPDCCH) determined as follows:

If P-RNTI is monitored on MPDCCH:
this is the number of paging narrowbands provided in system information. 
else if P-RNTI is monitored on NPDCCH:

If UE monitors GWUS according to clause 7.5.1:

this is the number of paging carriers that are configured with GWUS.

else:

this is the number of paging carriers provided in system information.

TS 36.331:

groupNarrowBandList

List indicating which paging narrowbands support group WUS see TS 36.304 [4]. First entry in the list indicates WUS support for first paging narrowband, second entry in the list indicates WUS support for second paging narrowband, and so on. If E-UTRAN includes groupNarrowBandList, the number of entries is equal to the value of paging-narrowBands. If this list is absent, group WUS is supported on all paging narrowbands.
In this version, this field should not be configured.



Ericsson option:
	TS 36.331

groupNarrowBandList

List indicating which paging narrowbands support group WUS see TS 36.304 [4]. First entry in the list indicates WUS support for first paging narrowband, second entry in the list indicates WUS support for second paging narrowband, and so on. If E-UTRAN includes groupNarrowBandList, the number of entries is equal to the value of paging-narrowBands. If this list is absent, group WUS is supported on all paging narrowbands. When E-UTRA is connected to 5GC, this list is absent.



QC option:
	TS 36.304

7.1
Discontinuous Reception for paging
…….
If UE monitors GWUS according to clause 7.5.1 or for UE in RRC_INACTIVE the conditions defined in clause 7.5.x are met:

this is the number of paging narrowbands (paging carriers) that are configured with GWUS.

else:

this is the number of paging narrowbands (paging carriers) provided in system information
…….
7.5.x
Conditions for determining paging narrowband set
When all of the following conditions are met, the UE in RRC_INACTIVE shall select paging narrowand from a set of paging narrowbands configured with GWUS:

-
the UE supports GWUS;

-
GWUS configuration (gwus-Config) is provided in system information;

-
groupAlternation is present in gwus-Config and UE supports GWUS with group resource alternation; or

-
groupAlternation is not present in gwus-Config.


The draft LS out to RAN3 can be found in [R2-2101153] and the corresponding RAN3 CRs can be found in [R3-210338
] and [R3-210339].
ZTE-option 2:
	TS 36.304

7.1
Discontinuous Reception for paging
-
Nn: number of paging narrowbands (for P-RNTI monitored on MPDCCH) or paging carriers (for P-RNTI monitored on NPDCCH) determined as follows:

If UE monitors GWUS according to clause 7.5.1:

this is the number of paging narrowbands (paging carriers) that are configured with GWUS.

else:

this is the number of paging narrowbands (paging carriers) provided in system information.

Note: A UE in RRC_INACTIVE uses the same paging narrowband list as that the UE uses in RRC_IDLE so that the same paging narrowband can be selected for the CN paging and RAN paging.


The draft LS out to RAN3 can be found in [R2-2100968] and the corresponding RAN3 CRs can be found in [R3-210338
] and [R3-210339].
Q2: Companies are invited to provide their detailed suggestions or comments for the corresponding CRs.
(Note: please comment with main intention to evaluate the feasibility and spec impacts for the solutions. The wording issue can be left to Phase 2 discussion after determining the solution).

	Company
	Preferred CR changes
	Comments

	
	
	


Conclusion: 

Proposal:
3 Summary 

Conclusion:
Updated CRs:
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