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1	Introduction
This is the summary of the following email discussion in RAN2#116-e meeting.
[AT116-e][039][TEI17] PO determination in RRC_INACTIVE (ZTE)
	Scope: Treat R2-2110464, R2-2110465, Collect comments determine what is agreeable. If agreeable, make R17 CRs
	Intended outcome: Report, Agreed-in-principle CRs
	Finish Deadline: Wednesday W2 (NO CB)

The rapporteur would like to have the discussion with two phases:
Phase 1: Treat proposals from R2-2110464, collect comments and determine what is agreeable.
Intended outcome: Report with agreeable proposals.
Deadline: Friday Nov 05 1200 UTC
Phase 2: Make R17 CRs and let companies review and comment.
Intended outcome: Agreeable CRs.
Deadline: Wednesday Nov 11 18:00 UTC
2	Contact information
	Company
	Contact: Name (E-mail)

	ZTE corporation, Sanechips
	Yuan Gao (gao.yuan66@zte.com.cn)

	Samsung
	Sangyeob Jung (sy0123.jung@samsung.com)

	LG
	Oanyong Lee (aidoy.lee@lge.com)

	MediaTek
	Felix Tsai (chun-fan.tsai@mediatek.com)

	OPPO
	Haitao Li (lihaitao@oppo.com)

	CATT
	Rui Zhou(zhourui@catt.cn)

	Ericsson
	hakan.l.palm@ericsson.com

	vivo
	Chenli (chenli5g@vivo.com)

	
	



3	Discussion
3.1	Discussion history and agreements
RAN2#114e
R2-2106771	Report of [AT114-e] [013] [NR15] Idle Inactive mode (ZTE)	ZTE corporation, Sanechips	discussion
=> [013] 1: RAN2 understand the index of the PO (i.e. the i_s) calculated based on the same UE ID may be different in inactive state and idle state when the DRX cycle for inactive and idle state are different. If a UE in inactive state only monitors the PO derived for inactive state, CN paging failure would happen in both NR and eLTE .
=> [013] 2: For Rel-15, it is up to NW implementation to ensure RAN and CN paging occasions overlap in both NR and eLTE
=> [013] Whether a standard solution should be supported in later releases (Rel-16 or Rel-17) for NR and eLTE, and if so, the choice of solution, is Postponed

RAN2#115e
R2-2109077	Report of [AT115-e] [026] [NR16] System Information and Paging (ZTE) – Phase 1	ZTE Corporation, Sanschips
· For R16, we assume similar as R15, that the network implementation need to ensure that there are no issues. 
· We introduce a solution, from R17, where the following is the baseline: 
· R2-2109077 Solution 2 (i.e. UE in RRC _INACTIVE should use the same i_s to determine PO as for RRC _IDLE) is supported to address the RAN and CN paging PO non-overlap problem.
· UE capability should be introduced to indicate support for using the same i_s in PO determination in RRC _INACTIVE state as in RRC _IDLE state.
CR discussion is postponed to next meeting. If needed can also further discuss variants of Solutions based on raised issues. 
Baseline solution
UE in RRC _INACTIVE should use the same i_s to determine PO as for RRC _IDLE.
3.2	Details on the baseline solution
With the baseline solution, it is observed that only the RAN paging PO would be shifted if the i_s in RRC_INACTIVE is not the same as the i_s in RRC_IDLE. To ensure that UE and the network are aligned on how the RAN paging would be sent and received, the baseline solution works when the following requirements are met:
· UE supports the baseline solution and is aware that this solution is enabled by the NW.
· NW supports the baseline solution and is aware that UE would monitor the RAN paging in the PO determined by the i_s as in RRC_IDLE.
To meet the two requirements and have the baseline solution work properly,the following cases need to be considered:
· Case 1: The PO determination when UE stays in the cell where it is released from connected to inactive state.
· Case 2: The PO determination after mobility in inactive state.
Case 1: PO determination when UE stays in the cell where it is released to inactive state
For case 1, it has been proposed [1] to introduce an indication, e.g. useIdlePO, in RRCRelease-> suspendConfig to enable the baseline solution when NW and UE both supports it:
· NW should set useIdlePO to “true” if NW supports the baseline solution and UE indicates support for this solution.
· UE should monitor both CN paging and RAN paging in the POs determined by i_s of RRC_IDLE if the useIdlePO is included and set to “true” in RRCRelease-> suspendConfig.
Q1: Do companies agree that an indication, e.g. useIdlePO in RRCRelease-> suspendConfig should be introduced to enable the baseline solution when NW and UE both supports it?
	Company
	Yes/No
	Detailed Comments

	Samsung
	Yes
	

	LG
	Yes
	We are fine with the indication, and it seems more clarification is needed about the validity of this indication. In our understanding, the UE should monitor the idle mode PO until returning to connected mode, so we proposed to clarify this in the CR:

38.331:
Indicates that UE should use the same i_s to determine PO as in RRC_IDLE state after entering RRC_INACTIVE state until state transition to RRC_CONNECTED as described in TS 38.304 [20].

38.304:
UE shall use the same i_s as for RRC_IDLE state until state transition to RRC_CONNECTED.

(One editorial comment – there is duplicated typo in the last paragraph of reason for change in the 38.331 CR:
To solve this PO mismatch for CN paging and RAN paging, it has been proposed that UE in inactive mode use UE in inactive mode use the same i_s as in idle mode to determine the PO.

	Xiaomi
	Yes
	We do not agree with LG’s suggestion of adding “until state transition to RRC connected”. For connected, UE can monitor any PO every modification period, not necessarily its own PO. As such, inactive mode PO determination has no relation to connected mode PO monitoring.

	MediaTek
	Yes
	Regarding to LG’s proposal on adding “until state transition to RRC_CONNECTED” seems not really necessary. 

	OPPO
	No
	We think it is sufficient to include “useIdlePO” in the SIB and no need to include in the RRCRelease message. NW uses IDLE PO for RAN paging if NW knows that UE supports useIdlePO.

	CATT
	Yes,but
	We understand Q1 depends on conclusion on Q2
It is OK to indicate useIdlePO in RRCRelease message if it is valid in the whole RNA, i.e. if answer to Q2 is option 1.
But if conclusion to Q2 is option 2(i.e. useIdlePO valid only in the cell from which it is configured),then there is no need to indicate it in RRCRelease message, a unified solution (i.e.using ranPagingInIdlePO in SIB of all the cells) is sufficient as anyway “ranPagingInIdlePO” in SIB should be defined for the newly re-selected cell.

	Ericsson
	No
	We support the overall solution based on UE capability and SIB indication (if any solution is agreed to be introduced). 
In our view, this is a more robust solution, from overall system view. After all we impact and change the basic “Paging in RRC_INACTIVE” feature. Then we should leave as few open ends as possible (relying on RRCRelease indication, relying on consistent nw deployment).
(We were also a bit confused by the way tis email discussion was sliced into Q1 and Q2).

	vivo
	Depends
	We think this question should be discussed depends on Q2. If option1 in Q2 is supported, then the gNB’s capability on the PO determination is same in the RNA. In our view, the UE which has the capability of useIdlePO will always monitor idle PO in its own PF, no matter whether the cells in the RNA support this baseline solution or not:
· When the cell in RNA supports this solution, for source gNB, it can acquire UE’s capability via UE reports, while for target gNB, it can acquire the UE’s capability from the “useIdlePO” indication in RAN paging, and the gNB can send INACTIVE paging in the idle PO according to UE’s capability.
· When the cell doesn’t support this solution, according to the following agreements, NW implementation will ensure RAN PO to overlap with IDLE PO in this case.
For Rel-15, it is up to NW implementation to ensure RAN and CN paging occasions overlap in both NR and eLTE
Hence, useIdlePO in RRCRelease-> suspendConfig isn’t needed in option1.

If option 2 in Q2 is supported, then the gNB’s capability in the RNA can be different. We think including the indication in SI is enough, and the indication in RRCRelease would be redundant. 



	ZTE
	Yes
	



Rapporteur’s summary:
9 companies commented on Q1, 5 companies understand an indication, e.g. useIdlePO in RRCRelease-> suspendConfig should be introduced to enable the baseline solution when NW and UE both supports it. 3 companies (OPPO, Ericsson, vivo) understand a per cell indication in SIB and UE capability would be sufficient. CATT understand the per UE indication is only needed if we go for option 1 in Q2.
The rapporteur agrees that the Q1can be covered by Q2 to some extend, thus a general proposal will be given based on the majority’s preference to cover both Q1 and Q2.
Case 2: PO determination after mobility in inactive state
After UE moves to another cell within the configured RNA, UE has to monitor both CN paging and RAN paging but has no other way to interact with the NW if no RNAU or UL/DL transmission is triggered, makes it difficult for UE and NW to have common understanding on how the RAN paging would be sent and received as the baseline solution should be enabled in a per UE manner based on UE capability.
The following options can be considered to enable the baseline solution for mobility in RRC_INACTIVE mode.
· Option 1: useIdlePO valid in the whole RNA
· Indicate useIdlePO also in RAN PAGING message and it is up to NW to ensure that the baseline solution is supported by all the cells configured in the RNA and the gNB/ng-eNB would send RAN paging in the PO determined by the i_s of RRC_IDLE.
· UE would monitor both CN paging and RAN paging in the PO determined by the i_s in RRC_IDLE if it supports the baseline solution and it does not move out of the configured RNA.


· Option 2: useIdlePO valid only in the cell from which it is configured
· Indicate UE capability of supporting the baseline solution also in RAN PAGING message as part of UE Radio Capability for Paging and the target node would send the RAN paging and CN paging in the PO determined by the i_s of RRC_IDLE and broadcast ranPagingInIdlePO via system information. 
· If cell reselection happens after UE get released to RRC_INACTIVE, UE would monitor both of the CN paging and the RAN paging in the PO determined by the i_s in RRC_IDLE if it supports the baseline solution and the ranPagingInIdlePO is broadcast by this newly re-selected cell.


Table 1: Comparison between option 1 and option 2
	
	Option 1
	Option 2

	RAN2 impact
	· Per UE indication (e.g. useIdlePO) RRCRelease message to enable the baseline solution.
· It is up to NW to ensure such indication to enable the baseline solution is valid within the configured RNA, i.e. all the cells within the RNA support the baseline solution
	· Per UE indication (e.g. useIdlePO) RRCRelease message to enable the baseline solution.
· Broadcast a ranPagingInIdlePO
· No requirement on the NW implementation and it is allowed for NW to include a cell who does not support the baseline solution when the RNA is configured.

	RAN3 impact
	Include per UE indication (e.g. useIdlePO ) in RAN PAGING message
	Include UE capability in RAN PAGING message as part of UE Radio Capability for Paging



Q2: Which option do companies prefer to enable the baseline solution after mobility in RRC_INACTIVE state?
· Option 1: useIdlePO valid in the whole RNA
· Indicate useIdlePO also in RAN PAGING message and it is up to NW to ensure that the baseline solution is supported by all the cells configured in the RNA and the gNB/ng-eNB would send RAN paging in the PO determined by the i_s of RRC_IDLE.
· UE would monitor both CN paging and RAN paging in the PO determined by the i_s in RRC_IDLE if it supports the baseline solution and it does not move out of the configured RNA.
· Option 2: useIdlePO valid only in the cell from which it is configured
· Indicate UE capability of supporting the baseline solution also in RAN PAGING message as part of UE Radio Capability for Paging and the target node would send the RAN paging and CN paging in the PO determined by the i_s of RRC_IDLE and broadcast ranPagingInIdlePO via system information. 
· If cell reselection happens after UE get released to RRC_INACTIVE, UE would monitor both of the CN paging and the RAN paging in the PO determined by the i_s in RRC_IDLE if it supports the baseline solution and the ranPagingInIdlePO is broadcast by this newly re-selected cell.
· Other option
Note: The draft CRs for option 1 and option 2 have also been provided in the draft folder for reference.
	Company
	Option 1/2/other
	Detailed Comments

	Samsung
	Option 1
	No strong view but this enhancement is to address a corner case anyway so we think that option 1 is sufficient/ simpler i.e. minimal specification impact. 

	LG
	Option 1
	We think option 1 is enough. As the source cell which released the UE to the inactive state should coordinate with other cells in the RNA to provide RAN paging message, we think ranPagingInIdlePO is not necessary.

	Xiaomi
	Option 1
	Option 1 is much simpler. For us, it seems natural that all the cells in the same RNA support the same set of features designed for inactive mode.

	MediaTek
	Option 1
	It is simpler and avoid new signaling in SI. We don’t really see big benefit to control this kind of paging reception in per cell level.

	OPPO
	 Option 1
	

	CATT
	Option 1
	Q2 depends on Q1
For details, pls see our reply to Q1.

	Ericsson
	Option 2
	See Q1

	vivo
	Option 1
	We prefer option1. And as we have mentioned in Q1, the indication in RRCRelease isn’t necessary since the operators will ensure the gNBs all support or all don’t support the baseline solution in the RNA. 

Option 2 is a little complicated, e.g., when the source gNB supports this solution, it can configure different RAN paging cycle and CN DRX cycle, and when target gNB doesn’t support this solution, it’s difficult for the target gNB to ensure the INACTIVE PO and IDLE PO overlap when RAN paging cycle and CN DRX cycle is different.

	ZTE
	Option 1
	



Rapporteur’s summary:
9 companies commented on Q2, 8 companies showed preference on option 1 while 1 company preferred option 2. Among 8 companies supporting option 1, one company understand the useIdlePO indication is not needed.
The following proposals are given based on the majority’s preference:
Proposal 1a: An indication, e.g. useIdlePO in RRCRelease-> suspendConfig should be introduced to enable the baseline solution,i.e. UE in RRC _INACTIVE should use the same i_s to determine PO as for RRC _IDLE, when NW and UE both supports it.
Proposal 1b:The indication,e.g. useIdlePO, should also be introduced in RAN PAGING message and it is up to NW to ensure that the baseline solution is supported by all the cells configured in the RNA and the gNB/ng-eNB would send RAN paging in the PO determined by the i_s of RRC_IDLE.
Proposal 1c: UE would monitor both CN paging and RAN paging in the PO determined by the i_s in RRC_IDLE if NW enables the baseline solution and it does not move out of the configured RNA.
4	Further comments 
[Nokia-Jarkko] For the clarity – Like Ericsson commented we are wondering why did we not consider SIB based approach for signaling the usage of idle PO in the cell? Wouldn’t that be most simple and easiest solution as then each cell can control the usage it sees best fit?
[Rapporteur-ZTE] The SIB based approach has also been raised and discussed in phase 1, i.e. option 2 without the per UE indication in RRCRelease .
But 7 out of 10 companies showed preference on option 1, i.e. the per UE indication in RRCRelease message. From ZTE 's perspective, we understand both options work and we showed slight preference on option 1 to follow the majority's preference.
· Option 1 (per UE indication in RRCRelease ): supported by Samsung/LG/Xiaomi /MediaTek /OPPO /CATT/ZTE
· Option 2 (SIB based approach): Ericsson /vivo/Nokia/ZTE
From a rapporteur's perspective, the proposal 1a-1c are given based on the majority's preference. Hope this clarifies the situation. 
[OPPO-Haitao] I guess our views were not captured correctly. OPPO favors SIB-based approach.
[Rapporteur-ZTE]
	
	Option 1
	Option 2

	RAN2 impact
	· Per UE indication (e.g. useIdlePO) RRCRelease message to enable the baseline solution.
· It is up to NW to ensure such   indication to enable the baseline solution is valid within the configured RNA,   i.e. all the cells within the RNA support the baseline solution
	· Per UE indication (e.g. useIdlePO) RRCRelease message to enable the baseline solution.
· Broadcast a ranPagingInIdlePO
· No requirement on the NW implementation and it is allowed for NW to include a cell who does not   support the baseline solution when the RNA is configured.

	RAN3 impact
	Include per UE indication (e.g. useIdlePO ) in RAN PAGING message
	Include UE capability in RAN PAGING message as part of UE Radio Capability for Paging



I see OPPO showed preference on option 1 in your answer to Q2 so maybe I misunderstood a little bit.
Based on your further clarification below, I think OPPO's preference is option 2 without the per UE indication in RRCRelease, i.e. the SIB based solution,which has also been raised and discussed in phase 1.

With Jarkko's comments taken into consideration, I think companies' preference can be summarized below:
· Option 1: Per UE indication in RRCRelease message and RAN PAGING message =>Samsung/LG/Xiaomi/MediaTek/CATT/ZTE
· Updated option 2: Per cell indication in SIB and UE capability in RAN paging message =>Ericsson/vivo/Nokia/OPPO/ZTE

And there is slight majority's preference on Option 1 so the proposal 1a-1c would still be the recommendation from the rapporteur's perspective. Let me know if anyone wants to change your position and I will update accordingly. ^_^

Proposal 1a: An indication, e.g. useIdlePO in RRCRelease-> suspendConfig should be introduced to enable the baseline solution,i.e. UE in RRC _INACTIVE should use the same i_s to determine PO as for RRC _IDLE, when NW and UE both supports it.
Proposal 1b:The indication,e.g. useIdlePO, should also be introduced in RAN PAGING message and it is up to NW to ensure that the baseline solution is supported by all the cells configured in the RNA and the gNB/ng-eNB would send RAN paging in the PO determined by the i_s of RRC_IDLE.
Proposal 1c: UE would monitor both CN paging and RAN paging in the PO determined by the i_s in RRC_IDLE if NW enables the baseline solution and it does not move out of the configured RNA.
[Nokia-Jarkko] So it seems Oppo, Nokia and Ericsson prefers SIB based approach because that avoids requiring consistent usage of useIdlePO in whole tracking area. Secondly it seems to us that mandating using of PCCH parameters with both dedicated/idle signaling is not good idea. It would be better to allow configuring PCCH based purely on BCCH signaling as that allows cell specific configuration with more ease. Thus we would propose to strongly reconsider the approach to get some agreeable way forward.

[Huawei-Odile] Sorry for not having contributed to phase 1. Huawei also prefers option 2, the SIB approach,  as this does not require homogeneous deployment.

[Rapporteur-ZTE]
Thanks for further suggestion and proposals.
I confirm the status now is as follows:
· Option 1: Per UE  indication in RRCRelease  message and RAN PAGING message =>Samsung/LG/Xiaomi /MediaTek /CATT/ZTE  (6 companies)
· Updated option 2: Per cell indication in SIB  and UE  capability in RAN paging message =>Ericsson /vivo/Nokia/OPPO /HW/ZTE (6 companies)
	
	Option 1
	Updated Option 2

	RAN2 impact
	· Per UE indication (e.g. useIdlePO) RRCRelease message to enable the baseline solution.
· It is up to NW to ensure such   indication to enable the baseline solution is valid within the configured RNA,   i.e. all the cells within the RNA support the baseline solution
	· Broadcast a ranPagingInIdlePO
· No requirement on the NW implementation and it is allowed for NW to include a cell who does not   support the baseline solution when the RNA is configured.

	RAN3 impact
	Include per UE indication (e.g. useIdlePO ) in RAN PAGING message
	Include UE capability in RAN PAGING message as part of UE Radio Capability for Paging


Since the number of companies supporting option 1 and updated option 2 is the same and there has been strong recommendation to go for the updated option 2 from Nokia and OPPO , I am now trying to find an agreeable way forward:
(1) To companies who have not commented in phase 1, your comments or preference on option 1 and the updated option 2 are appreciated.
(2) To companies who showed preference on option 1 in phase 1 discussion (@Samsung, LG, Xiaomi , MediaTek , CATT), would it be acceptable to you if we go for the updated option 2,i.e. the SIB based option?

[Intel-Sudeep] Apologies for missing phase 1 deadline.  Intel also prefers option 2, SIB approach  to allow non-homogenous deployment across all  the cells of the RNA.
[CATT-Rui] We are fine to go for the updated option 2 if it means a pure SIB based solution, i.e. no IE “useIdlePO” in RRCRelease message.
[Rapporteur-ZTE]
[bookmark: _GoBack]Thanks for the further input from CATT and Intel. 
The status now is summarized below:
· Option 1: Per UE  indication in RRCRelease  message and RAN PAGING message =>Samsung/LG/Xiaomi /MediaTek /ZTE  (5 companies)
· Updated option 2: Per cell indication in SIB  and UE  capability in RAN paging message =>Ericsson /vivo/Nokia/OPPO /HW/CATT/Intel/ZTE (8 companies)
	
	Option 1
	Updated Option 2

	RAN2 impact
	· Per UE indication (e.g. useIdlePO) RRCRelease message to enable the baseline solution.
· It is up to NW to ensure such   indication to enable the baseline solution is valid within the configured RNA,   i.e. all the cells within the RNA support the baseline solution
	· Broadcast a ranPagingInIdlePO
· No requirement on the NW implementation and it is allowed for NW to include a cell who does not   support the baseline solution when the RNA is configured.

	RAN3 impact
	Include per UE indication (e.g. useIdlePO ) in RAN PAGING message
	Include UE capability in RAN PAGING message as part of UE Radio Capability for Paging



Based on the majority's input, the following proposal is given for the updated option 2:
Proposal 1a: An indication, e.g.  ranPagingInIdlePO , should be introduced in system information to indicate NW support of the baseline solution, i.e.UE in RRC _INACTIVE should use the same i_s to determine PO as for RRC _IDLE.

Proposal 1b: UE would monitor both of the CN paging and the RAN paging in the PO determined by the i_s in RRC _IDLE if it supports the baseline solution and the ranPagingInIdlePO  is broadcast.

Proposal 1c: Indicate UE capability of supporting the baseline solution also in RAN PAGING message as part of UE Radio Capability for Paging and the target cell after mobility in RRC _INACTIVE, if supporting the baseline solution, would send the RAN paging and CN paging in the PO determined by the i_s of RRC _IDLE and broadcast ranPagingInIdlePO  via system information.

5	Updated proposals based on further comments
Proposal 1a: An indication, e.g.  ranPagingInIdlePO , should be introduced in system information to indicate NW support of the baseline solution, i.e.UE in RRC _INACTIVE should use the same i_s to determine PO as for RRC _IDLE.

Proposal 1b: UE would monitor both of the CN paging and the RAN paging in the PO determined by the i_s in RRC _IDLE if it supports the baseline solution and the ranPagingInIdlePO  is broadcast.

Proposal 1c: Indicate UE capability of supporting the baseline solution also in RAN PAGING message as part of UE Radio Capability for Paging and the target cell after mobility in RRC _INACTIVE, if supporting the baseline solution, would send the RAN paging and CN paging in the PO determined by the i_s of RRC _IDLE and broadcast ranPagingInIdlePO  via system information.
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