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1 Introduction
This document reflects the content and outcome of the following email discussion:
[AT114-e] [013][NR15] Idle Inactive mode (ZTE)
	Scope: Treat R2-2105751, R2-2105744, R2-2105745, R2-2105752, R2-2105753, R2-2105754, R2-2105755, R2-2106196,
	Phase 1, determine agreeable parts, Phase 2, for agreeable parts Work on CRs.
	Intended outcome: Report and Agreed CRs. 
	Deadline: Schedule A

R2-2105751	Discussion on PO determination for UE in inactive state	ZTE corporation, Sanechips, Ericsson	discussion	Rel-15	NR_newRAT-Core
R2-2105744	Correction on PO determination for UE in inactive state-38.304	ZTE corporation, Sanechips, Ericsson	CR	Rel-16	38.304	16.4.0	0208	-	F	NR_newRAT-Core
R2-2105745	Correction on PO determination for UE in inactive state-38.306	ZTE corporation, Sanechips, Ericsson	CR	Rel-16	38.306	16.4.0	0592	-	F	NR_newRAT-Core
R2-2105752	Correction on PO determination for UE in inactive state-38.331	ZTE corporation, Sanechips, Ericsson	CR	Rel-16	38.331	16.4.1	2646	-	F	NR_newRAT-Core
R2-2105753	Correction on PO determination for UE in inactive state-36.331	ZTE corporation, Sanechips, Ericsson	CR	Rel-16	36.331	16.4.0	4663	-	F	LTE_5GCN_connect-Core
R2-2105754	Correction on PO determination for UE in inactive state-36.304	ZTE corporation, Sanechips, Ericsson	CR	Rel-16	36.304	16.3.0	0826	-	F	LTE_5GCN_connect-Core
R2-2105755	Correction on PO determination for UE in inactive state-36.306	ZTE corporation, Sanechips, Ericsson	CR	Rel-16	36.306	16.4.0	1815	-	F	LTE_5GCN_connect-Core
R2-2106196	Discussion on PO misalignment for INACTVIE and IDLE states	Huawei, HiSilicon	discussion	Rel-15	NR_newRAT-Core
R2-2104907	Discussion on paging DRX cycle determination for inactive mode	vivo	discussion	Rel-15	NR_newRAT-Core	Late
2	Phase 1 Discussion
2.1	PO misalignment for RAN paging and CN paging
The following agreements have been reached in RAN2 NR Adhoc 201701:
Agreements:
1	A UE in INACTIVE is reachable via RAN-initiated notification and CN-initiated Paging. RAN and CN paging occasions overlap and same paging/notification mechanism used.
2	A RAN node can configure a UE in INACTIVE with a RAN configured paging DRX cycle (which could be UE specific configuration).
UE in inactive state has to monitor both CN-initiated paging and RAN-initiated paging and it has been expected in 38.300 that “The POs of a UE for CN-initiated and RAN-initiated paging are based on the same UE ID, resulting in overlapping POs for both.” so that UE in inactive can monitor CN-initiated paging and RAN-initiated paging in the overlapping POs.
However, the actual situation does not meet our expectations and it is possible that NW send CN paging and RAN paging in different POs and UE in active state may only monitor the PO calculated for RAN paging and miss CN paging.
The PF and PO for paging are determined by the following formula [1]:
SFN for the PF is determined by:
(SFN + PF_offset) mod T = (T div N) * (UE_ID mod N)
Index (i_s), indicating the index of the PO is determined by:
i_s = floor (UE_ID/N) mod Ns
The following parameters are used for the calculation of PF and i_s above:
T: DRX cycle of the UE (T is determined by the shortest of the UE specific DRX value(s), if configured by RRC and/or upper layers, and a default DRX value broadcast in system information. In RRC_IDLE state, if UE specific DRX is not configured by upper layers, the default value is applied).
N: number of total paging frames in T(configured by nAndPagingFrameOffset with value T, T/2, T/4, T/8, or T/16)
Ns: number of paging occasions for a PF
PF_offset: offset used for PF determination
UE_ID: 5G-S-TMSI mod 1024
	Example of configuration
	RAN paging cycle: 32rf
Default paging cycle: 64rf
N: T/16
Ns: 4
PF_offset: 14
UE_ID:5G-S-TMSI mod 1024 = 3

	RRC_INACTIVE
	PF:2 34 66 98130 162 194 226 258 290 322 354 386 418 450

	
	i_s =1

	RRC_IDLE
	PF:34 98 162 226 290 354 418

	
	i_s=0


For a UE with same UE ID, as shown in the above example, it is possible that the T used in inactive state is different from the T used in idle mode as NW is allowed to configure a RAN paging cycle different from the UE specific paging cycle configured by upper layer or the default value in system information while the N used in calculation is still the one broadcast in SIB1 with value T, T/2, T/4, T/8, or T/16 and will turn into different values when the T changes.
As a result, the index of the PO (i.e. the i_s) would be different for inactive state and idle state as the N is a value related to the T while the T has different value in idle and inactive state, which deviates from the intention that the POs of a UE for CN-initiated and RAN-initiated paging should be overlapped and inactive UE can monitor CN paging and RAN paging in the overlapped POs. Under this circumstance, it is worth considering what is the expected UE behavior for UE in RRC_INACTIVE. If UE in RRC_INACTIVE only monitors the RAN paging PO, CN paging failure would happen.
Question 1:  Do companies agree with the observation that “For a UE, the index of the PO calculated based on the same UE ID may be different in inactive state and idle state. If a UE in inactive state only monitors the PO derived for inactive state, CN paging failure would happen in both NR and eLTE”?
	Company
	Yes/No
	Comments

	Samsung
	Yes
	

	Nokia
	Yes
	

	MediaTek
	Yes
	

	LGE
	Yes
	

	OPPO
	Yes
	

	ZTE
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Apple
	Yes
	

	Ericsson
	Yes
	

	Intel
	Yes
	

	vivo
	Yes
	The T i.e. DRX cycle of UE related to the calculation of i_s are different in idle and inactive when RAN paging cycle is shorter than UE specific DRX cycle configured by upper layer and default paging cycle, and in this case the index of PO may be different between inactive and idle for some UEs.

	CATT
	Yes
	

	CMCC
	Yes
	

	ChinaTelecom
	Yes
	

	Qualcomm
	Not always
	Only if the Inactive DRX cycle is different than Idle DRX cycle



Summary:
15 companies answer this question and all the companies agree that the index of the PO 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.
The following proposal is given based on all the companies understanding:
Proposal 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.
2.2	Potential Solutions
The following solutions can be considered to address the issue described above:
· Solution 1: It is up to NW implementation to ensure RAN and CN paging occasions overlap. 
· Solution 2: UE in RRC_INACTIVE shall monitor both RAN and CN PO, in case RAN and CN PO are not overlapped.
· Solution 3: UE in RRC_INACTIVE should use the same i_s to determine PO as for RRC_IDLE and both CN paging and RAN paging will be sent on such POs.
Question 2:  Which solution do companies prefer to address the PO misalignment issue?
	Company
	Preferred Solution
	Comments

	Samsung
	Solution 1 
	We think that it is a corner case i.e. to be paged by CN paging for RRC_INACTIVE state due to RNAU. Besides, the concerned scenario seems only valid in case the value of RAN paging cycle is less than that of CN paging cycle. 
If any solution is required other than Solution 1, we prefer to go for Solution 3 from Rel-17. 

	Nokia
	Solution 1
	Any other solution is not feasible in release 15 and having other solutions in later releases does not help too much as anyway UEs not supporting this would require to follow legacy paging procedure.

	MediaTek
	Solution 1
	As indicated by Samsung, this is a corner case. The paging for UE in INACTIVE mode is mainly from RAN paging. Monitoring CN paging in INACTIVE mode is something like error handling (Note that UE will transit to IDLE while receiving CN paging). So, hope that no CN paging reception is needed in most case. Considering that, we would prefer to have solution 1 in R15/R16. The simple way of solution 1 is to have same paging cycle for both CN and RAN paging.
If anything is needed, we also prefer solution 3 from Rel-17. 

	LGE
	Solution 1
	We do not support Sol 2. because it requires additional power consumption..
NW should ensure RAN and CN paging occasions overlap. If not, legacy UEs may miss the CN paging in INACIVE.

	OPPO
	Solution 1
	For R15/R16, no much benefit we can get, so solution1 is sufficient.
For R17, we can consider both solution1 and solution3.

	ZTE
	Solution 3 and agree on R16 CRs with magic sentence to support early implementation
	This is a broken part of the spec we need to fix as it deviates from the original design for CN paging and RAN paging.
- From NW’s perspective, supporting solution 1 is not easy as we need to configure same RAN paging cycle and CN paing cycle. Sometimes the CN paging cycle is quite large, e.g. 128rf, as required by the operators. Having the RAN paging cycle with such a large value would definitely impact the QoS.
- Solution 2 would be too demanding to UE considering the power consumption and we do not want to put so much pressure on UE side, either.
So solution 3 is actually a compromise which requires changes in both UE and NW sides but would not be too demanding to both. Hope our painstaking efforts can be understood.

	Huawei, HiSilicon
	Solution 1
	This is a corner case and can be handled by network implementation for Rel-15 and Rel-16.
For Rel-17, we are fine to look at a solution under TEI7. We should not decide a solution now but wait for more companies’ inputs.

	Apple
	Solution 1
	We think this can be solved in NW implementation. Even for R17, this can still be left to UE implementation and no other solution is needed.

	Ericsson
	Solution 3
	As co-proponent company, we support introduction of Solution 3 into specifications as soon as possible. Overlapping CN and RAN paging is the tool that recover from state inconsistency. It is probably true this happens only in corner cases, but for the individual UE, this is more critical.
True is also this can be avoided with Solution 1 (e.g. RAN and CN paging uses same DRX cycle, or “i_s = 1” (one PO in a PF). But this also means certain configurations/scenarios might be used as was intended (e.g. short DRX cycles in RRC_Inactive).

	Intel
	Solution 1 for Rel-15
	Solution 3 for later release – open to Rle-16/17.

	vivo
	Solution1 for existing UEs and 
Solution3 for future UEs
	For existing UEs which can’t be upgraded, the solution1 is the only choice. But solution 1 introduce a strong restriction on the network implementation, e.g. gNB may has to set Ran Paging Cycle bigger than DRX cycle configured by upper layer.
Solution2 should be avoided since it requires UE to monitoring additional PO which may increase the inactive UEs’ power consumption. It is not the design principle for inactive paging.
Solution3 reflects the original intention of the design principle of PO monitoring per TS38.300 with limited impact on specification. 
There is a description in TS 38.300: 
[bookmark: OLE_LINK1]“The POs of a UE for CN-initiated and RAN-initiated paging are based on the same UE ID, resulting in overlapping POs for both.”
It can be observed that the intention of PO calculation is to guarantee the PO of RAN-initiated paging to overlap with the PO of CN-initiated paging in the overlapped PF. And solution 3 can keep the intention with minimal specification correction.

	CATT
	Solution 1

	This can be solved in NW implementation.

	CMCC
	Solution 3
	

	ChineTelecom
	Solution 3
	

	Qualcomm
	Solution 1
	Definitely no changes to the specification and UE behavior for Rel-15 and Rel-16. Also prefer NW implementation option for Rel-17.



Summary:
15 companies answer this question.
· Solution 1: It is up to NW implementation to ensure RAN and CN paging occasions overlap. 
· Solution 3: UE in RRC_INACTIVE should use the same i_s to determine PO as for RRC_IDLE and both CN paging and RAN paging will be sent on such POs.
· For Rel-15, 11 companies prefer to go for solution 1while 4 companies prefer to go for solution 3.
· For Rel-16, 9 companies prefer to also go for solution 1 while 6 companies prefer to go for solution 3 .
· For Rel-17, 8 companies prefer to go for solution 3. For the remaining 7 companies, QC, LG and CATT still prefer solution 1. OPPO is open to solution 1 and 3, Huawei do not want to decide a solution for now.  Nokia understand solution 3 would not help too much. Apple would prefer to leave it to UE implementation.
There is clear majority preference for Rel-15 thus the following proposal is given:
Proposal 2: For Rel-15, it is up to NW implementation to ensure RAN and CN paging occasions overlap in both NR and eLTE. 
For Rel-16/17 and later release, the majority’s preference is to go for solution 3 but still no clear preference on which release to start from. The following proposal is given to reflect the status:
Proposal 3a: Solution 3 (i.e. UE in RRC_INACTIVE should use the same i_s to determine PO as for RRC_IDLE and both CN paging and RAN paging will be sent on such POs) should be supported in later release for both NR and eLTE, FFS from Rel-16 or Rel-17.
Further details for solution 1
Question 2-1: If solution 1 is selected, is there a need to capture anything, e.g. It is up to NW implementation to ensure RAN and CN paging occasions overlap, in specs to reflect the agreement?
	Company
	Yes/No
	Comments

	Samsung
	No
	We think capturing it in the minutes seems enough. 

	Nokia
	No
	Same as Samsung

	MediaTek
	No
	Same view as Samsung

	LGE
	No
	Same as Samsung 

	OPPO
	No
	Same as Samsung

	Huawei, HiSilicon
	No
	

	Apple
	No
	

	Ericsson
	Yes/no
	Normally, we agree there is no need to capture nw settings in the spec. But since this “error” is not so obvious, a note could be considered.

	Intel
	No strong view
	Between chair’s notes or a NOTE in spec.

	vivo
	No
	According to TS 38.300：
“The POs of a UE for CN-initiated and RAN-initiated paging are based on the same UE ID, resulting in overlapping POs for both.”
Based on the above description, it is our understanding that UE could assume that the NW ensures RAN and CN paging occasions overlap. Nothing more needs to be captured.

	CATT
	No
	Same as Samsung

	Qualcomm
	No
	Chair Notes is sufficient.



Summary:
12 companies answer this question.
· 10 companies understand having “It is up to NW implementation to ensure RAN and CN paging occasions overlap, in specs to reflect the agreement” in the minutes would be sufficient for solution 1.
· 2 companies are fine to have a NOTE in spec for solution 1.
Since solution1 has been recommended in proposal 2 for rel-15, and the majority’s preference would be covered if proposal 2a is agreed. No proposal is given for this question.

Further details for solution 2
Question 2-2:  If solution 2 is selected, is there a need to capture anything, e.g. UE in RRC_INACTIVE shall monitor both RAN and CN PO, in case RAN and CN PO are not overlapped, in specs to reflect the agreement?
	Company
	Yes/No
	Comments

	LGE
	
	We don’t support sol. 2, but if this solution is agreed, it can be specified like “UE in RRC_INACTIVE shall monitor both RAN and CN PO”.

	vivo
	
	We don’t support solution2. It is clearly mentioned in TS38.304: The UE monitors one paging occasion (PO) per DRX cycle. 
In our understanding, the sentence needs to be removed to reflect the solution2. An NBC issue could be foreseen.

	
	
	

	
	
	

	
	
	



Summary:
Not much interest in solution 2. No proposal is given.

Further details for solution 3
If solution 3 is selected, a UE capability should be introduced to indicate UE support for using the same i_s in PO determination in RRC_INACTIVE state as in RRC_IDLE state so that NW can identify such UE and send both CN paging and RAN paging in the same POs. 
Question 2-3-1:  If solution 3 is selected, is there a need to introduce a UE capability to indicate UE support for using the same i_s in PO determination in RRC_INACTIVE state as in RRC_IDLE state?
	Company
	Yes/No
	Comments

	Samsung
	Yes
	Without a UE capability, NW has no idea whether UE can support it. 

	MediaTek
	Yes
	

	LGE
	Yes
	

	OPPO
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	

	Intel
	Yes
	

	vivo
	Yes
	In current deployment, there are already many Rel-15 (and maybe Rel-16) devices in RRC_INACTIVE monitors paging according to the DRX cycle in RRC_INACTIVE, and if we want to adopt the new calculation of PO index according to the DRX cycle in RRC_IDLE, it’s better to introduce a new UE capability to indicate whether supporting the modified formula for PO calculation. Otherwise, network cannot differentiate the legacy UEs not supporting this feature and new UEs supporting this feature. Only after the network knows such capability of UEs, it could send the RAN-initiated paging of the UE according to the modified formula for PO calculation.

	CATT
	Yes
	

	CMCC
	Yes
	

	ChinaTelecom
	Yes
	

	Qualcomm
	Yes
	



Summary:
10 companies answer this question and all of them understand a UE capability indicating UE support for using the same i_s in PO determination in RRC_INACTIVE state as in RRC_IDLE state is needed for solution 3.
The proposal is given based on companies’ preference:
Proposal 3b: For solution 3, a 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.

For solution 3, the following options can be considered on the signaling details:
· Option 1: If UE indicates support for such behaviour, NW send an indication (e.g. useIdlePO) in RRCRelease message when release UE from RRC_CONNECTED to RRC_INACTIVE state and ensure that both CN paging and RAN paging will be sent in the same POs (i.e. the idle POs) within the configured RNA. 
- The useIdlePO in RRCRelease message can only be configured when all the gNBs within the RNA support to send both CN paging and RAN paging in the same POs, i.e. the idle POs.
- The indication (e.g. useIdlePO) is also sent to the neighbour RAN nodes for Xn-paging.
· Option 2: Broadcast an indication (e.g. ranPagingInIdlePO) in system information to show if network supports to send both CN paging and RAN paging in the idle POs.
- UE monitor CN paging and RAN paging in idle POs when both of the anchor cell and serving cell broadcast ranPagingInIdlePO.
- To assist Xn-paging, the UE capability for using the same i_s in PO determination in RRC_INACTIVE state as in RRC_IDLE state will be sent to neighbour RAN nodes.
Question 2-3-2:  If solution 3 is selected, which option do companies prefer on the signaling details?
	Company
	Option
	Comments

	Samsung
	Option 1
	

	MediaTek
	Option 1
	

	LGE
	Option 2
	

	OPPO
	either
	

	ZTE
	either
	

	Huawei, HiSilicon
	
	We think that any details of a solution can be discussed in TEI17 based on company input, it is too early to decide the solution details.

	Ericsson
	Option 2
	

	Intel
	Option 1
	Since this is only needed when RAN paging is possible, and UE is configured with INACTIVE, we think dedicated signalling should be used.  

	vivo
	Option 2 
	Either solution works, but we prefer option 2. As mentioned rapporteur, option1 requires all the gNBs within the RNA supporting to send both CN paging and RAN paging in the same POs, while option2 has no such restriction. Hence, option2 allows more flexible network upgrading.
The indication is delivered via dedicated signaling in optoin1 and  system information in option2, it is hard to say which one is more efficient regarding signaling overhead.

	CATT
	either
	

	CMCC
	either
	

	ChinaTelecom
	either
	

	Qualcomm
	Option 1
	UE specific signaling is more flexible. We can also accept Option 2.



Summary:
10 companies answer this question.
· 9 companies prefer option 1 (i.e. NW send an indication (e.g. useIdlePO) in RRCRelease message when release UE from RRC_CONNECTED to RRC_INACTIVE state and ensure that both CN paging and RAN paging will be sent in the same POs (i.e. the idle POs) within the configured RNA. )
· 8 companies prefer option 2 (i.e. NW broadcast an indication (e.g. ranPagingInIdlePO) in system information to show if network supports to send both CN paging and RAN paging in the idle POs.) 
The proposal is given based on the status:
Proposal 3c: For solution 3, FFS on the following options for NW indication:
- Option 1: NW send an indication (e.g. useIdlePO) in RRCRelease message when release UE from RRC_CONNECTED to RRC_INACTIVE state and ensure that both CN paging and RAN paging will be sent in the same POs (i.e. the idle POs) within the configured RNA.
- Option 2: NW broadcast an indication (e.g. ranPagingInIdlePO) in system information to show if network supports to send both CN paging and RAN paging in the idle POs.

Question 2-3-3: Which option do companies prefer to reflect the changes needed for solution 3?
· Option 1: Support solution 3 since Rel-16 and agree on Rel-16 CRs with magic sentence to support early implementation.
· Option 2: Support solution 3 since Rel-17.
	Company
	Option
	Comments

	Samsung
	Option 2
	See our previous comments on Question 2. 

	MediaTek
	Option 2
	

	LGE
	Option 2
	

	OPPO
	Option 2
	

	ZTE
	Option 1
	

	Ericsson
	Option 1
	We can postpone the topic to next meeting to give companies more time.

	Intel
	No strong view
	

	vivo
	Option 1
	he earlier the better, to reduce the restriction to the network implementation.
If a capability for useIdlePO is agreed to be introduced, we see no issue to have early implementation from Rel-15.

	CATT
	Option 2
	For R15/R16 it can up to NW implementation since it is a rare case.

	CMCC
	Option 1
	

	ChinaTelcom
	Option 1
	

	Qualcomm
	Option 2
	Assuming a solution is specified for Rel-17. We would still prefer NW implementation.



Summary:
12 companies answer this question.
· 6 companies prefer to support solution 3 since Rel-17.
· 5 companies prefer to support solution 3 since Rel-16 and agree on Rel-16 CRs with magic sentence to support early implementation
· 1 company is fine either way.
The status has been reflected in proposal 3a: Solution 3 (i.e.UE in RRC_INACTIVE should use the same i_s to determine PO as for RRC_IDLE and both CN paging and RAN paging will be sent on such POs) should be supported in later release, FFS from Rel-16 or Rel-17, so no additional proposal is needed.
2.3	Outcome of phase 1 - proposals
Proposal 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.
Proposal 2: For Rel-15, it is up to NW implementation to ensure RAN and CN paging occasions overlap in both NR and eLTE. 
Proposal 3a: Solution 3 (i.e. UE in RRC_INACTIVE should use the same i_s to determine PO as for RRC_IDLE and both CN paging and RAN paging will be sent on such POs) should be supported in later release for both NR and eLTE, FFS from Rel-16 or Rel-17.
Proposal 3b: For solution 3, a 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.
Proposal 3c: For solution 3, FFS on the following options for NW indication:
- Option 1: NW send an indication (e.g. useIdlePO) in RRCRelease message when release UE from RRC_CONNECTED to RRC_INACTIVE state and ensure that both CN paging and RAN paging will be sent in the same POs (i.e. the idle POs) within the configured RNA.
- Option 2: NW broadcast an indication (e.g. ranPagingInIdlePO) in system information to show if network supports to send both CN paging and RAN paging in the idle POs.
3	Phase 2 Discussion
Proposal 2: For Rel-15, it is up to NW implementation to ensure RAN and CN paging occasions overlap in both NR and eLTE. 
Proposal 3a: Solution 3 (i.e. UE in RRC_INACTIVE should use the same i_s to determine PO as for RRC_IDLE and both CN paging and RAN paging will be sent on such POs) should be supported in later release for both NR and eLTE, FFS from Rel-16 or Rel-17.
	Company
	Comments

	Samsung
	Regarding the following observation, our understanding is that the majority’s preference is to go for solution 1 in Rel-16 at least (e.g. 9 (inc. Qualcomm) vs. 6).
Thus, it makes more sense to update Proposal 2 as follows:
Proposal 2: For Rel-15 and Rel-16, it is up to NW implementation to ensure RAN and CN paging occasions overlap in both NR and eLTE.
In addition, it seems not clear to us whether Solution 3 should be supported or not in Rel-17 based on companies’ views. Probably, it’s more appropriate to consider it as a baseline in Rel-17.
Proposal 3a: Solution 3 (i.e. UE in RRC_INACTIVE should use the same i_s to determine PO as for RRC_IDLE and both CN paging and RAN paging will be sent on such POs) can be considered as a baselineshould be supported in Rel-17later release for both NR and eLTE, FFS from Rel-16 or Rel-17.
[Rapporteur]
Based on the following status of the phase 1 discussion including companies' response to both Question 2 and Question 2-3-3:
· Support solution 3 as soon as possible: CMCC/ChinaTelecom/Ericsson/ZTE//Vivo
· Support solution 3 from Rel-17: Samsung/LGE/MTK/OPPO/CATT/QC
It is hard to say which one is the majority's preference. Also considering that all the operators commented so far would like to have solution 3 as soon as possible, "Proposal 3a: Solution 3 (i.e. UE  in RRC_INACTIVE should use the same i_s to determine PO as for RRC_IDLE and both CN  paging and RAN paging will be sent on such POs ) should be supported in later release for both NR and eLTE , FFS  from Rel-16 or Rel-17"  is given with the FFS to give more time for companies to think and also check internally. 


	Apple
	Regarding the summary of Q2, we think there is no clear majority view to use Option 3 in REl-16 or REl-17. So, we think the proposal may be better to modified as follow:
Proposal 3a: RAN2 to discuss whether Solution 3 (i.e. UE in RRC_INACTIVE should use the same i_s to determine PO as for RRC_IDLE and both CN paging and RAN paging will be sent on such POs ) should be supported in later release for both NR and eLTE , FFS  from Rel-16 or Rel-17.

[Rapporteur]
· With 9/15 companies (Samsung/MediaTek/OPPO/ZTE /Ericsson/Intel/vivo/CMCC/Chinatelecom) supporting solution 3 for later release (R16 or R17), the original proposal 3a is still the majority's preference.
For the remaining 6 companies, Nokia/Apple would like to also leave it to NW implementation in R16 and the future release. HW simply think it is too early to make decision on solutions. Having solution 3 since Rel-17 would be acceptable to CATT/LG based on their feedback to Question 2-3-3. QC prefer NW implementation but can live with solution 3.
· From the rapporteur's point of view, I suggest to keep the original proposal to take one step further and reflect the majority's preference. With FFS in proposal 3a and 3c, we will anyway discuss the details of the solutions next meeting. Hope this would be acceptable to Apple after my explanation above.
Proposal 3a: Solution 3 (i.e. UE in RRC_INACTIVE should use the same i_s to determine PO as for RRC_IDLE and both CN paging and RAN paging will be sent on such POs) should be supported in later release for both NR and eLTE, FFS from Rel-16 or Rel-17.

· From ZTE's point of view, I fully agree with Hakan's comments that overlapping CN and RAN paging is the tool that recover from state inconsistency. It is probably true this happens only in corner cases, but for the individual UE, this is more critical. Leave it to NW implementation looks good to UE vendors in the short term but benefits no one in the long run. NW, to satisfy the QoS, may configure a small DRX cycle for both idle and inactive, which means UE has to monitor paging more frequently even in idle mode. The efforts in R16 and R17 for UE power saving would be wasted. We should have found this broken part and fixed it earlier. It is a little bit late now but not too late. We still have the chance to get back to the right track.

	Nokia
	[Nokia-Jarkko] Thanks for handling this topic. Not sure but are you really proposing to change release 16 behavior still or do I have sort of misunderstanding? If that is the case we will not be fine with such a proposal.
[Rapporteur-Yuan] I am actually proposing to go for solution 3 and FFS from Rel-16 or Rel-17.  Most companies are fine to go for solution3 but some want to have solution 3 from Rel-16 while others would like to have solution 3 from Rel-17. 
[Nokia-Jarkko ] Then additionally I wonder why you word the proposal that UE “should” do something? It should say UE “shall” as otherwise there is no way that NW knows what UE is about to do about paging occasion.
[Rapporteur-Yuan] I will use "shall" instead.
[Nokia-Jarkko ] Then secondly could you clarify that why would something be needed if NW would utilize same DRX in inactive and idle? If you agree that nothing is needed in this case you should clarify this in the outcome.
[Rapporteur-Yuan] For Rel-15, companies would like to leave it to NW implementation, e.g. utilize same DRX in inactive and idle. And this outcome has been reflected by Proposal 2: For Rel-15, it is up to NW implementation to ensure RAN and CN paging occasions overlap in both NR and eLTE.
[Nokia-Jarkko ] Thirdly you should not have in the proposal 3a statement about mandated NW behavior – it may be useful thing to do but it is up to NW to decide in which occasions UE is paged as long as UE listens to specified POs .
[Rapporteur-Yuan] The intention was to make this solution 3 more clear from UE and NW side but I agree the NW behavior may not be needed in this proposal. I can update Proposal 3a as follows: Proposal 3a: Solution 3 (i.e. UE in RRC_INACTIVE shall use the same i_s to determine PO as for RRC_IDLE) should be supported in later release for both NR and eLTE , FFS  from Rel-16 or Rel-17.


	HW
	[HW-Brian] We have a similar understanding to Nokia – the clear majority supports that this up to NW implementation in Rel-15 and Rel-16.
For Rel-17 is it less clear, and we are open to discuss a solution, but this would fall into TEI17 scope and is therefore too early to make a decision on the solution details.
We think the discussion can be summarized with 3 proposals only
Proposal 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.
Proposal 2: For Rel-15 and Rel-16, it is up to NW implementation to ensure RAN and CN paging occasions overlap in both NR and eLTE.
Proposal 3: FFS whether and how to solve in TEI17

[Rapporteur-Yuan]
Based on the following status of the phase 1 discussion including companies' response to both Question 2 and Question 2-3-3 on solution 3:
· Support solution 3 as soon as possible: CMCC/ChinaTelecom/Ericsson/ZTE /Vivo
· Support solution 3 from Rel-17: Samsung/LGE/MTK/OPPO/CATT/QC
Having a proposal saying leave it to NW implementation also in Rel-16 is not fair to companies who would like to have solution 3 as soon as possible. That is why a FFS is given for supporting solution 3 from Rel-16 or Rel-17.
Also considering that solution 3 has been quite popular among companies per the phase 1 discussion, we would like to mention it also in the proposals so that companies' love and input on solution 3 would not be ignored or wasted and we do not need to start from nothing next meeting. 
So I think Apple's suggested wording could be a compromise to make Huawei and Nokia happy as we still keep it open for Rel-16 and Rel-17:
Proposal 3a: RAN2 to discuss whether Solution 3 (i.e. UE in RRC_INACTIVE shall use the same i_s to determine PO as for RRC_IDLE) should be supported in later release for both NR and eLTE , FFS  from Rel-16 or Rel-17.

[HW-Brian] Your summary below fails to mention that the majority of companies prefer solution 1 (see question 2), I think keeping solution 3 FFS for Rel-17 is already quite a reasonable compromise based on Q1.
Several companies, including us, didn’t even provide a preference for solution 3. If you add those companies e.g. Huawei and Nokia to the list below, you will see there is a majority not to have it in Rel-16.

[Rapporteur-Yuan]
The original summary was to show companies' interest in solution 3 and split views on which release to start from. 
If you insist, I can give a full summary:
1. Have solution 3 as soon as possible: CMCC/ChinaTelecom/Ericsson/ZTE /Vivo /Intel
2. Have solution 3 from Rel-17: Samsung/LGE/MTK/OPPO/CATT/QC/Intel
3. Do not support solution 3 at all: HW /Nokia/Apple
Based on the phase 2 discussion so far, Apple would be fine with the updated proposals below as we still keep it open for rel-16 and rel-17 to respect the views from both sides. 
Hope my explanation clarifies the situation and the latest proposals become acceptable to HW and Nokia.

[HW-Brian] Your summary below doesn’t accurately reflect the discussion, and you have left out the most important part of the summary – i.e. the answers to Q2.
Clearly for both R15 and R16 the majority of companies prefer option 1 - you have even written this in your draft summary document, but the proposals don’t reflect that.
Even for R17, you have counted neutral responses to Q2 as support – the real situation for R17 is roughly 50/50 and therefore it is definitely not enough support to make any conclusions for solution 3 in R17 in this meeting.
If we compromise and keep R16 open (even though there is majority for option 1), we don’t need proposals 3a, b, c it can just be like this:
Proposal 3: FFS whether  any solution should be supported in later release

[Rapporteur-Yuan]
· Some companies make it clear whether to support solution 3 in R16/17 in response to Q1 while some do not. So that is why the answers to the Q2-3-3 are also taken into consideration when the proposal is given. And I also mentioned in the summary that the outcome of Q2-3-3 discussion is also covered by Proposal 3a and no additional proposal is given.
· If companies think the proposals do not reflect what they want, they will jump out and raise concerns. But for now, with the latest proposals, Apple and Nokia would also be fine and you are the only one who is still complaining.
· And I need to emphasize again that the latest proposal would be a good compromise between companies who want solution 3 and who do not from the rapporteur's point of view and reflect the discussion we had this meeting for solution 3. 
· With the latest proposal, whether to have solution 3 or not is still on the table and companies are still allowed to bring other solutions. I add one more stence below just to make you happy.
Proposal 3a: RAN2 to discuss whether Solution 3 (i.e. U E in RRC_INACTIVE shall use the same i_s to determine PO as for RRC_IDLE) should be supported in later release for both NR and eLTE, FFS  from Rel-16 or Rel-17. Other solutions are not precluded.

[HW-Brian] You continue to misrepresent the answers given by companies.
Question 3 If solution 3 is selected, which option do companies prefer on the signaling details?
An answer to Q3 does not imply support for solution 3. This has been covered by Q2.
Kindly update the proposals to reflect the discussion, as initially suggested.
Proposal 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 .
Proposal 2: For Rel-15 and Rel-16, it is up to NW implementation to ensure RAN and CN paging occasions overlap in both NR and eLTE .
Proposal 3: FFS whether and how to solve in TEI17

[Rapporteur-Yuan]
· As I mentioned in the previous email, if companies think the proposals do not reflect what they want, they will jump out and raise concerns. All the phase 2 discussion happens over the reflector and companies are able to see and raise concerns by themselves instead of having one company to speak for them.
· Again, with the latest proposal, whether to have solution 3 or not is still on the table and companies are still allowed to bring other solutions. Hope they are acceptable to you.  
Proposal 3a: RAN2 to discuss whether Solution 3 (i.e. U E in RRC_INACTIVE shall use the same i_s to determine PO as for RRC_IDLE) should be supported in later release for both NR and eLTE, FFS   from Rel-16 or Rel-17. Other solutions are not precluded.

[Samsung]Though we have exactly the same understanding of Brian as we commented earlier, we are OK with the updated proposals from Yuan ‘as a compromise’ at this moment. We understand that we will further discuss them in next meeting (or CB if possible).

[HW-Brian] Regarding the solution: In case it wasn’t clear, we are not OK to have a solution other than solution 1 in Rel-16 and can observe that the majority share this view according to the table of comments in the offline. Since this is then a TEI17 matter we are also not OK to agree solution details yet.
If you insist on to keep it open for R16 for now, then as minimum the proposals 3b, 3c should be deleted. The first step should be to decide if we have anything at all before making agreements on the details, and at the moment this is not the case.

[Rapporteur-Yuan]
Thanks Samsung and HW for pushing this forward. I will remove proposal 3b and 3c as requested by Brian. The latest version would be the following. Hope they are agreeable now. 
Proposal 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.
Proposal 2: For Rel-15, it is up to NW implementation to ensure RAN and CN   paging occasions overlap in both NR and eLTE.
Proposal 3a: RAN2 to discuss whether Solution 3 (i.e. U E in RRC_INACTIVE shall use the same i_s to determine PO as for RRC_IDLE) should be supported in later release for both NR and eLTE, FFS   from Rel-16 or Rel-17. Other solutions are not precluded.


	QC
	The latest proposals are mostly fine as a compromise. But since “other solutions are not precluded”, we can also simplify Proposal 3 as:
Proposal 3a: RAN2 to discuss whether a standard solution should be supported in later releases (Rel-16 or Rel-17) for both NR and eLTE.  
Again, for the record, like HW and many others, we also can’t accept a standard solution in Rel-16. It is fine to discuss Rel-17.

	RAN2 chair
	Please note that whether we support a new solution in Rel-16 or in Rel-17 is not a majority decision. Rel-16 is formally closed and to my understanding there are now Rel-16 implementations. Anything that touches fundamental parts as paging would of course be desired to do ASAP and to have it in as early Release as possible, i.e. Rel-16, BUT as there is a (quite simple) workaround by consistent/non-flexible network configuration, I think that vendors objections that a new solution should not be in Rel-16 has more weight (can be discussed of course).



4	Conclusions
- [013] Chairman: Several companies object to have a standard solution also in Rel-16, and given that there is a (quite simple) workaround, and Rel-16 is frozen since long time, the objections seems to have higher precedence than the desire to have a solution ASAP.
- [013] Chairman: There seems to be support / high interest to have a standardized solution. For now assume that such solution is for Rel-17, if one can be agreed in the end. Depending on the nature of the chosen solution, it can be further discussed whether it can also be acceptable for Rel-16.
- [013] the issue is postponed, companies are encouraged to coordinate before next meeting.
 [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.

R2-2105744  Correction on PO determination for UE in inactive state-38.304       ZTE corporation, Sanechips, Ericsson        CR       Rel-16   38.304  16.4.0   0208     -           F   NR_newRAT-Core
R2-2105745  Correction on PO determination for UE in inactive state-38.306       ZTE corporation, Sanechips, Ericsson        CR       Rel-16   38.306  16.4.0   0592     -           F   NR_newRAT-Core
R2-2105752  Correction on PO determination for UE in inactive state-38.331       ZTE corporation, Sanechips, Ericsson        CR       Rel-16   38.331  16.4.1   2646     -           F   NR_newRAT-Core
R2-2105753  Correction on PO determination for UE in inactive state-36.331       ZTE corporation, Sanechips, Ericsson        CR       Rel-16   36.331  16.4.0   4663     -           F   LTE_5GCN_connect-Core
R2-2105754  Correction on PO determination for UE in inactive state-36.304       ZTE corporation, Sanechips, Ericsson        CR       Rel-16   36.304  16.3.0   0826     -           F   LTE_5GCN_connect-Core
R2-2105755  Correction on PO determination for UE in inactive state-36.306       ZTE corporation, Sanechips, Ericsson        CR       Rel-16   36.306  16.4.0   1815     -           F   LTE_5GCN_connect-Core
  [013] All postponed
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