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1	Introduction
This document is for the following email discussion agreed during RAN2#107bis meeting:
	· [107bis#64][PRN] Suitable and acceptable NPN cells (Qualcomm)
Discuss remaining issues on suitable and acceptable NPN cells
	Intended outcome: List of agreeable proposals and running CR for 38.304
	Deadline: Next Meeting 



1.1 Terminology
We attempt to categorize UEs and cells into different types to simplify this email discussion.
1.1.1 UE types
Following is a list of UE types considered in this email discussion:
1. Rel-15 UE
2. Rel-16 UE, not in SNPN AM
a. Note that this includes UEs that have empty Allowed CAG list and those that have non-empty Allowed CAG list.
3. Rel-16 UE in SNPN AM
1.1.2 Cell types
Following table describes different type of cells determined based on NPN access provided by cell:
	Type of cell based on provided NPN access 
	Description 

	PLMN-only cell
	Cell providing access only to PLMNs

	SNPN-only cell
	Cell providing access only to SNPNs

	CAG-only cell
	Cell providing access only to CAGs

	SNPN+PLMN cell
	Cell providing access to at least one SNPN and at least one PLMN, and to no CAGs

	CAG+PLMN cell
	Cell providing access to at least one CAG and at least one PLMN, and to no PLMNs

	SNPN+CAG cell
	Cell providing access to at least one SNPN and at least one CAG, and to no PLMNs

	SNPN+CAG+PLMN cell
	Cell providing access to at least one SNPN, at least one CAG and at least one PLMN

	SNPN cell
	Cell providing access to at least one SNPN

	CAG cell
	Cell providing access to at least one CAG



Note that SNPN+PLMN cell, CAG+PLMN cell and SNPN+CAG cell map to RS1, RS2 and RS3 respectively that were discussed in SA2 LS S2-1906814 and related excerpt from the LS is copied below:
	RS1:	SA2 concluded that the system architecture should support RAN sharing between a PLMN and an SNPN. This feature should be applicable to Rel-16 UEs that do not support the SNPN feature.
RS2:	SA2 discussed support for RAN sharing between a PNI-NPN (with CAG) and an SNPN. This feature would be applicable to Rel-16 UEs that support either PNI-NPN with CAG or SNPN or both. However, concerns were raised about the additional complexity in the access stratum to support this scenario. 
RS3:	SA2 could not conclude whether the system architecture should support RAN sharing between a PLMN and a PNI-NPN with CAG i.e. RAN sharing in a cell that acts as a CAG cell for PLMN1 and as a non-CAG cell for PLMN2. There is no SA2 consensus to support this scenario.



RAN2 identified no issues in supporting RS1, RS2 and RS3 and related agreements are copied below:
Agreements
1	There is no issue identified to support E1 for Rel-16 UEs. 
2	(Regarding question E2) Rel-16 UEs not supporting the CAG feature can camp on a CAG cell as an acceptable cell to obtain limited service 
3	There is no issue identified to support RS1 for Rel-16 UEs
4	RS2 and RS3 can be supported from RAN2 point of view

Note that RAN2 has not explicitly discussed SNPN+CAG+PLMN cell before and it has been included in this discussion for being comprehensive.

1.1.3 Additional remarks
Following table provides pointers to questions in next section related to each combination of UE-type and cell type. After email discussion, we could attempt to converge on populating the following table with email discussion outcomes.
	
	A. PLMN-only cell
	B. SNPN-only cell
	C. CAG-only cell
	D. SNPN+PLMN cell

	1. Rel-15 UE
	Covered by Rel-15 specifications
	Barred using cellReservedForOtherUse IEFFS, covered by email discussion ‘[107bis#63][PRN] RRC CR’
	Can be barred using cellReservedForOtherUse IE
Can also be an acceptable cell.FFS, covered by email discussion ‘[107bis#63][PRN] RRC CR’
	PLMN access covered by Rel-15 specificationsFFS, covered by email discussion ‘[107bis#63][PRN] RRC CR’

	2. Rel-16 UE, not in SNPN AM
	Can be a barred cell, an acceptable cell or a suitable cellAcceptable cell determination covered by question 4.
	Barred cell determination covered by question 2.
	Can be a barred cell, an acceptable cell or a suitable cellSuitable cell determination covered by question 1.
Acceptable cell determination covered by question 3.
	Can be a barred cell, an acceptable cell or a suitable cellAcceptable cell determination covered by question 4.

	3. Rel-16 UE in SNPN AM
	FFS whether can be acceptable cell or always barred cellBarred cell determination covered by question 6.
	Can be a barred cell or a suitable cell
FFS whether can be acceptable cellBarred cell determination covered by question 7.
Suitable cell determination covered by question 5.
	FFS whether can be acceptable cell or always barred cellBarred cell determination covered by question 6.
	Can be a barred cell or a suitable cell
FFS whether can be acceptable cellBarred cell determination covered by question 7.
Suitable cell determination covered by question 5.




	
	E. CAG+PLMN cell
	F. SNPN+CAG cell
	G. SNPN+CAG+PLMN cell

	1. Rel-15 UE
	FFS whether can be acceptable cell or always barred cellFFS, covered by email discussion ‘[107bis#63][PRN] RRC CR’
	Can be a barred cell or a suitable cell
FFS whether can be acceptable cellFFS, covered by email discussion ‘[107bis#63][PRN] RRC CR’
	FFS whether can be acceptable cell or always barred cellFFS, covered by email discussion ‘[107bis#63][PRN] RRC CR’

	2. Rel-16 UE, not in SNPN AM
	FFS whether can be acceptable cell or always barred cellSuitable cell determination enhancements covered by question 1.
Acceptable cell determination covered by question 3.
	Can be a barred cell or a suitable cell
FFS whether can be acceptable cellSuitable cell determination covered by question 1.
Acceptable cell determination covered by question 3.
	FFS whether can be acceptable cell or always barred cellSuitable cell determination enhancements covered by question 1.
Acceptable cell determination covered by question 3.

	3. Rel-16 UE in SNPN AM
	FFS whether can be acceptable cell or always barred cellBarred cell determination covered by question 6.
	Can be a barred cell or a suitable cell
FFS whether can be acceptable cellBarred cell determination covered by question 7.
Suitable cell determination covered by question 5.
	FFS whether can be acceptable cell or always barred cellBarred cell determination covered by question 7.
Suitable cell determination covered by question 5.



1.1.4 What is not covered in this email discussion 
This email discussion is not addressing SIB1 related aspects and how they (e.g., cellReservedForOtherUse) may impact determination of whether a cell is suitable/acceptable/barred, since that discussion is part of following email discussion:
	· [107bis#63][PRN] RRC CR (Nokia)
Continue the discussion on SIB1 design and draft running CR for TS 38.331 including agreeable ASN.1 details
	Intended outcome: Initial draft CR for TS 38.331 
	Deadline: Next Meeting



If the above email discussion converges on aspects impacting whether a cell is suitable/acceptable/barred (e.g., how does Rel-16 UE behaviour depend on cellReservedForOtherUse), we can attempt to incorporate it into running CR for TS 38.304.
2	Discussion
First sub-section of this section focuses on behaviours for Rel-16 UEs not in SNPN AM and the next sub-section focuses on behaviours for Rel-16 UEs in SNPN AM.
2.1 Behaviour of Rel-16 UE not in SNPN AM
2.1.2 Suitable cells
The question in this section focuses on conditions for determining if a cell is considered as suitable. RAN2#107 has already made the following related agreement
The Allowed CAG list and “CAG only” indication received from upper layers are taken into account in the cell suitability check during cell selection/re-reselection.
The question below attempts to clarify more details of the “suitability check”. In particular, as highlighted in TS 23.501 clause below, allowed CAG list and CAG-only indication are per-PLMN.
	[bookmark: _Toc20150096]5.30.3.3	UE configuration, subscription aspects and storage
To support CAG, the UE may be pre-configured or  (re)configured with the following CAG information, included in the subscription as part of the Mobility Restrictions:
-	an Allowed CAG list i.e. a list of CAG Identifiers the UE is allowed to access; and
-	optionally, a CAG-only indication whether the UE is only allowed to access 5GS via CAG cells (see TS 38.304 [50] for how the UE identifies whether a cell is a CAG cell);
The HPLMN may configure or re-configure a UE with the above CAG information using the UE Configuration Update procedure for access and mobility management related parameters described in TS 23.502 [3] in clause 4.2.4.2.,
The above CAG information is provided by the HPLMN on a per PLMN basis. In a PLMN the UE shall only consider the CAG information provided for this PLMN.
The UE shall store the latest available CAG information for every PLMN for which it is provided and keep it stored when the UE is de-registered.
NOTE:	CAG information has no implication on whether and how the UE accesses 5GS over non-3GPP access.



Question 1: Should at least one of the following conditions be satisfied for a cell to be considered as suitable by a Rel-16 UE not in SNPN AM:
a. The cell is not a CAG cell, AND cCell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list of the UE for which no CAG-IDs are broadcast by the cell and for which CAG-only indication is absent or false;
b. The cell is a CAG cell, AND cCell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list of the UE for which Allowed CAG list includes a CAG-ID broadcast by the cell;
Please elaborate in comments if your answer is no.
	Company
	Yes/No
	Comments

	Ericsson
	Yes (?)
	The statement “the cell is a CAG cell” is confusing since a cell may be a CAG cell for some PLMNs but not for others. We assume CAG cell means the PLMN ID is included in the NPN network list with one or more associated CAG IDs. A related question is whether we allow “hybrid cells”, i.e. the same PLMN ID is present in both the legacy public network list and the new NPN network list.

	Huawei
	Yes
	Regarding the question raised by Ericsson, we think the current spec does not eliminate the scenario where a PLMN ID can serve as both public network and private network.

	CATT
	Yes(?)
	Regarding “The cell is a CAG cell”, It also can be a CAG/PLMN shared cell.it can be a suitable cell for a PLMN only UE without Allowed CAG list.
We suggest to add item c to describe the behaviour for PLMN only UE.

	DOCOMO
	Yes
	

	ZTE
	Yes
	

	SoftBank
	Yes
	

	Intel
	Yes
	

	Qualcomm
	Yes
	

	Nokia
	Yes
	

	CMCC
	Yes
	For the “hybrid cell” issue Ericsson mentioned above, RAN3’s common assumption as indicated in the reply LS (R2-1912035) to SA2 and RAN2 is that “One possible approach is that a logical cell (i.e. defined by a cell identity) would be associated with a single access mode (i.e. a logical cell would either be part of a public or a private network, and in the latter case, support PNI-NPN, or SNPN).” And in the RAN3#105Bis meeting, it is still FFS and will be further analysed.

	Futurewei
	Yes
	

	Sony
	yes
	In our understanding based on the CSG is that, cellReservedForOtherUse IE should not be set for a hybrid cell. A PLMN could be shared between public and private networks. 

	Vodafone
	Yes
	The terminology is a bit confusing: the CAG Cell could be a standalone cell OR the CAG is a subset of a larger PLMN list depending on how the operator wishes to design the cell/PLMN hierarchy 

	OPPO
	Yes 
	

	vivo
	Yes
	

	
	
	



Rapporteur summary of responses: 
· This question was revised during email discussion. Almost all companies seem to be answering yes to the revised question. 
· A related issue of support for “hybrid cells” (i.e. a cell with same PLMN ID present in both the legacy public network list and the new NPN network list) was brought up. Please see Section 2.4 for related remarks.
· Following is a proposal based on answers above with one additional change identified during phase two which is shown below
	1. Cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list of the UE for which no CAG-IDs are broadcast by the cell the PLMN-ID is broadcast by the cell with no associated CAG-IDs and for which CAG-only indication is absent or false;
1. Cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list of the UE for which Allowed CAG list includes a CAG-ID broadcast by the cell.



Proposal 1: At least one of the following conditions must be satisfied for a cell to be considered as suitable by a Rel-16 UE not in SNPN AM:
1. Cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list of the UE for which the PLMN-ID is broadcast by the cell with no associated CAG-IDs and for which CAG-only indication is absent or false;
1. Cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list of the UE for which Allowed CAG list includes a CAG-ID broadcast by the cell.

2.1.2 Barred cells
The question below discusses how an SNPN-only cell is treated by Rel-16 UEs not in SNPN AM. 
Highlighted agreements below from RAN2#107bis may be relevant:
1. SIB1 of NPN-only cell prevents access attempts by Rel-15 UEs for normal services.
2. SIB1/MIB supports prevention of access attempts by Rel-15 UEs on a SNPN-only cell for emergency services.
3. SIB1/MIB supports prevention of access attempts by Rel-15 UEs on a CAG-only cell for emergency services (this does not mean that access attempts by Rel-15 UEs for emergency services on CAG-only cell are always not allowed. This is still FFS.The feasibility of allowing emergency services on CAG-only for Rel-15 UEs will be discussed in the email discussion on RRC aspects/SIB1 design)
4. Access attempts by Rel-15 UEs for emergency services on SNPN-only cell are not allowed.
5. In a NPN-only cell, access attempts for normal services by Rel-16 UEs without support for NPN is not allowed.
6. In a SNPN-only cell, access attempts for emergency services by Rel-16 UEs without support for SNPNs is not allowed.
7. For a PLMN+NPN cell, Rel-15 UEs should be able to access PLMNs associated with the cell for normal and/or limited service.
8. A new Rel-16 IE is needed with a role similar to role of cellReservedForOtherUse for Rel-15 UEs (FFS whether this will be PLMN specific)

Question 2: Do you agree that each SNPN-only cell is treated by Rel-16 UEs not in SNPN AM as if cell status is barred? 
	Company
	Yes/No
	Comments

	Ericsson
	Yes
	

	Huawei
	Yes
	

	CATT
	Depends
	It depends on if CMAS/ETWS is supported in SNPN cell or not. If the answer is yes, it is reasonable for Rel-16 UEs not in SNPN AM to camp on SNPN-only cell for limited service, e.g. PWS.
So we suggest to confirm with SA2 if CMAS/ETWS service is supported in SNPN or not as SA2 only mention that emergency service is not supported in SNPN-only cell.

	DOCOMO
	Yes
	

	ZTE
	Yes
	

	SoftBank
	Yes
	

	Intel
	Yes, but RAN2 need to discuss whether the UE can camp on as acceptable cell for PWS
	

	Qualcomm
	Yes
	We don’t see a good reason to allow UEs not in SNPN AM to camp on SNPN-only cell (UEs not in SNPN AM really have no relationship with SNPNs). If at all needed, they should switch to SNPN AM and the resulting scenario is considered in Question 7. 

	Nokia
	Yes
	Agree with QC'c comments

	CMCC
	Yes
	

	Futurewei
	Yes
	

	Asia Pacific Telecom (APT)
	Yes
	Same view as CATT. RAN2 is suggested to confirmed with SA2 if CMAS/ETWS service is supported in SNPN or not.

	Sony
	Yes
	

	Vodafone
	Yes
	

	OPPO
	Yes 
	

	vivo
	Yes
	



Rapporteur summary of responses: 
· All companies except one answered yes. 
· Three companies proposed to discuss or check with other WGs whether CMAS/ETWS is supported in SNPNs before agreeing to treat such a cell as barred. Two companies argued that even if CMAS/ETWS is supported, UE not in SNPN AM should switch to SNPN AM.
· Following is a proposal based on views of a substantial majority.
Proposal 2: Each SNPN-only cell is treated by Rel-16 UEs not in SNPN AM as if cell status is barred.

2.1.3 Acceptable cells
The two questions below are based on proposal “For all of the CAG scenarios, the UE can select CAG cells or the normal cells when there is no suitable cell” in [2] which is justified as follows in [2]:
	For the CAG, there are two settings according to the observation 1 in chapter 2.1:
1: The UE can only access the 5Gs via CAG cells.
2: The UE can access the 5Gs though either the normal cells or the CAG cells.
For the second setting, obviously, the UE can select CAG cells or the normal cells for the limited service when there is no suitable cell. For the first setting, to keep consistence to the second setting, we think besides the CAG cells, the normal cell can also be camped to get limited service. By this method, we don’t need to change the current “States and state transitions in RRC_IDLE state and RRC_INACTIVE state” in 5.2.2 of 38.304 for the CAG.



Question 3: Can a CAG cell which is not considered as suitable be an acceptable cell for a Rel-16 UE not in SNPN AM? 
	Company
	Yes/No
	Comments

	Ericsson
	Yes
	We think this has already been agreed since we agreed to support E1 and E2 in the SA2 LS.

	Huawei
	Yes
	

	CATT
	Yes
	It is reasonable for Rel-16 UE not in SNPN AM to camp on a CAG cell as acceptable cell.

	DOCOMO
	Yes
	It is desirable to let UE obtain the limited services e.g. emergency services when there is no suitable cell.  

	ZTE
	Yes
	

	SoftBank
	Yes
	

	Intel
	Yes
	

	Qualcomm
	Yes
	

	Nokia
	Yes
	Our view that this is a consequence of supporting scenarios E1 and E2 described in the SA2 LS.

	CMCC
	Yes
	

	Futurewei
	Yes
	

	Asia Pacific Telecom (APT)
	Yes
	

	Sony
	Yes
	

	Vodafone 
	Yes 
	

	OPPO
	Yes 
	

	vivo
	Yes
	



Rapporteur summary of responses: All companies answered yes. Following is a proposal based on the unanimous views above.
Proposal 3: A CAG cell which is not considered as suitable can be an acceptable cell for a Rel-16 UE not in SNPN AM.

Question 4: Can a PLMN-only cell or an SNPN+PLMN cell be an acceptable cell for a Rel-16 UE not in SNPN AM for which CAG-only indication is true for each PLMN-ID broadcast by the cell? Note that such a cell is never considered as suitable.
	Company
	Yes/No
	Comments

	Ericsson
	Yes
	We see no reason not to allow this.

	Huawei
	Yes
	CAG-only UE can access PLMN for emergency services.

	CATT
	？
	It depends on if CAG only UE is only allowed to access 5GS for both normal service and emergency service via CAG cells or not.

Refer to description in 23.501, “optionally, a CAG-only indication whether the UE is only allowed to access 5GS via CAG cells”, It means that CAG-only UE is only allowed to access 5GS via CAG cell.

So we need SA2 to clarify whether “access 5GS” include emergency service or not.

	DOCOMO
	Yes
	

	ZTE
	Yes
	In 24501, 4.14.3, it has been captured that
c)	When an emergency service is initiated, the UE is allowed to access the 5GS via non-CAG cells in a PLMN where the UE received an "indication that the UE is only allowed to access 5GS via CAG cells".

	SoftBank
	Yes
	CAG-only UE is allowed to access these cells for limited services.

	Intel
	Yes
	

	Qualcomm
	Yes
	Not allowing emergency services will be restrictive.

	Nokia
	Yes
	This is necessary to enable emergency services

	CMCC
	Yes
	There is no reason and benefit to limit the support of the emergency service for CAG-only UE in the above cells.

	Futurewei
	Yes
	Emergency service is already supported on PLMN or SNPN+PLMN cell.

	Asia Pacific Telecom (APT)
	Yes
	

	Sony
	Yes
	

	Vodafone
	Yes 
	

	OPPO
	Yes 
	

	vivo
	Yes
	The CAG-only UE can access these cell for limited services



Rapporteur summary of responses: 
· All companies except one answered yes and no company answered no.  Proposal below is based on ‘yes’ answers.
· Company not answering yes argued that UE with CAG-only indication is only allowed to access 5GS via CAG cells (pointing to TS 23.501), and hence a clarification from SA2 may be needed to determine if “access 5GS” covers emergency services also.
Proposal 4: A PLMN-only cell or an SNPN+PLMN cell be an acceptable cell for a Rel-16 UE not in SNPN AM for which CAG-only indication is true for each PLMN-ID broadcast by the cell.

2.2 Behaviour of Rel-16 UE in SNPN AM
This section focuses on behaviour of Rel-16 UEs in SNPN AM.
2.2.1 Suitable cell
Next question discusses conditions under which an SNPN cell is considered as suitable by a UE in SNPN AM. Following agreement from RAN2#107 addresses when a cell is considered suitable:
Once the UE has selected an SNPN, cell selection/re-selection is only performed within the SNPN, i.e. a cell is only considered suitable if the broadcasted SNPN identifier matches the selected SNPN.
Note that the next question additionally discusses if cell is considered as suitable if it is part of registered SNPN. Please see TS 23.122 for descriptions of ‘selected SNPN’ and ‘registered SNPN’. Note that suitable cell conditions in Rel-15 consider both registered PLMN and selected PLMN related TS 38.304 excerpt (clause 4.5) is copied below:
	suitable cell:
A cell is considered as suitable if the following conditions are fulfilled:
-	The cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list;
-	The cell selection criteria are fulfilled, see clause 5.2.3.2.
According to the latest information provided by NAS:
-	The cell is not barred, see clause 5.3.1;
-	The cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas" (TS 22.261 [12]), which belongs to a PLMN that fulfils the first bullet above.



Option b in the question below is based on proposal 1 in [2].

Question 5: Which of the following are necessary conditions for an SNPN cell to be considered as a suitable cell by a Rel-16 UE in SNPN AM:
a. the cell is part of either the selected SNPN or the registered SNPN of the UE;
b. the cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas" which belongs to either the selected SNPN or the registered SNPN of the UE;
c. others (please elaborate in comments).
	Company
	Preferred condition(s) or combination (e.g., a AND b) of conditions
	Comments

	Ericsson
	a AND b
	The condition a AND b is similar to the condition we use in the suitability check for PLMN cell selection/re-selection in 38.304 today. 

	Huawei
	a AND b
	

	CATT
	a AND b AND c
	Condition a and condition b should be necessary. But the other conditions defined in 38.304 are also necessary, such as  “The cell selection criteria are fulfilled, see clause 5.2.3.2.”  and ” The cell is not barred”

	DOCOMO
	a and b
	

	ZTE
	b
	As described in TS24.501 4.14.2,
The key differences brought by the SNPN to the NAS layer are as follows:
f)	a list of "5GS forbidden tracking areas for roaming" and a list of "5GS forbidden tracking areas for regional provision of service" are managed per SNPN (see 3GPP TS 23.122 [5]).
In  TS23.122:

The MS operating in SNPN access mode shall maintain one or more lists of "5GS forbidden tracking areas for regional provision of service", each associated with an SNPN. The MS shall use the list of "5GS forbidden tracking areas for regional provision of service" associated with the selected SNPN. If the MS selects a new SNPN, the MS shall keep the list of "5GS forbidden tracking areas for regional provision of service" associated with the previously selected SNPN. If the number of the lists to be kept is higher than supported, the MS shall delete the oldest stored list of "5GS forbidden tracking areas for regional provision of service". The MS shall delete all lists of "5GS forbidden tracking areas for regional provision of service", when the MS is switched off. The MS shall delete the list of "5GS forbidden tracking areas for regional provision of service" associated with an SNPN, when the entry of the SNPN in the list of subscriber data" is updated.
Thus, we think the cells in the “Forbidden Tracking Areas” shall be excluded.

	SoftBank
	a AND b
	

	Intel
	Both a) and b)
	Of course the cell needs to fulfil the cell selection criteria as well as that it is not barred.

	Qualcomm
	a AND b
	We agree with CATT that other conditions in 38.304 (Rel-15) are also necessary. a and b are additional necessary conditions.

	Nokia
	a AND b
	Our view is that no deviation from Rel-15 is needed except that an SNPN identified by (PLMN ID + NID) and there is no equivalent SNPN 

	CMCC
	a AND b
	Besides a AND b, which are the additional conditions, the original conditions as CATT mentioned are required as well.

	Futurewei
	a) and b) 
	And the cell satisfies the cell selection criteria and is not barred.

	Asia Pacific Telecom (APT)
	a, b and c
	c can be like “the cell is not barred”

	Sony
	A and b
	

	Vodafone
	A and B 
	

	OPPO
	a AND b
	And similar requirement as PLMN cell selection/reselection is also required, i.e. the cell satisfies the cell selection criteria and is not barred.

	vivo
	a AND b
	Other criteria as used for the cell selection in 38.304 should also be considered.



Rapporteur summary of responses: 
· all companies support condition b as a new necessary condition for an SNPN cell 
· all companies except one support condition a
· four companies pointed out that “cell is not barred” should also be added.
· Three companies pointed out that “the cell selection criteria in clause 5.2.3.2 are fulfilled” should also a necessary condition.
· Please note that conditions c and d appear reasonable and have been added to the proposal below even though many companies have not expressed their views on it. Companies are encouraged to assess options c and d.
Proposal 5: The following are necessary conditions for an SNPN cell to be considered as a suitable cell by a Rel-16 UE in SNPN AM:
1. the cell is part of either the selected SNPN or the registered SNPN of the UE;
1. the cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas" which belongs to either the selected SNPN or the registered SNPN of the UE
1. the cell is not barred,
1. the cell selection criteria in clause 5.2.3.2 are fulfilled.

2.2.2 Barred cells
The next question discusses how a Rel-16 UE in SNPN AM treats a cell not broadcasting any NIDs. Also, note that TS 23.501 states the following about SNPN access mode:
· “When a UE is set to operate in SNPN access mode the UE does not perform normal PLMN selection procedures as defined in clause 4.4 of TS 23.122 [17]”,
· “Emergency services are not supported in SNPN access mode”.

Question 6: Should a cell that is not an SNPN cell treated by a Rel-16 UE in SNPN AM as if cell status is barred?
	Company
	Yes/No
	Comments

	Ericsson
	?
	We see two options:

1. The non-SNPN cell is barred
2. The non-SNPN cell is considered as an acceptable cell and a UE can camp on it limited service state. 


Section 3.5 in TS 23.122 describes a limited a service state for UEs in SNPN AM:

“If the MS operates in SNPN access mode and the UE does not have any valid entry in the "list of subscriber data", the MS attempts to camp on an acceptable cell. When in the limited service state, no LR requests are made until a valid entry of the "list of subscriber data" is present and either a suitable cell is found or a manual network reselection is performed. In the limited service state the presence of the MS need not be known to the SNPN on whose cell it has camped.”

TS 23.122 does not explain thought which cells that should be considered acceptable. Maybe we need to send an LS to CT1/SA2 on this?

In our understanding a UE in SNPN AM operating in limited service state would not be able to perform emergency calls (since that is is not supported in SNPN AM) but it will still be able to receive e.g. CMAS/ETWS indications.

	Huawei
	Yes
	In TS 23.501, it is specified that, “Emergency services are not supported in SNPN access mode.” Moreover, the definition of SNPN access mode is given as “A UE operating in SNPN access mode only selects stand-alone Non-Public Networks over Uu.”
In other words, UEs in SNPN access mode
1) will not camp on a non-SNPN cell
2) does not support emergency services
Therefore non-SNPN cells can be treated as barred.

	CATT
	?
	It depends on if SNPN AM UE can receive ETWS/CMAS or not. If SNPN AM UE can receive ETWS/CMAS, then a cell that is not an SNPN cell should not be treated as barred, as it can be an acceptable cell for SNPN AM UE.

We may need request SA2 to clarify if SNPN AM UE needs to receive ETWS/CMAS. 

	DOCOMO
	？
	Share the views with Ericsson and CATT. A LS can be sent to SA2 for further clarification. 

	ZTE
	Yes
	

	SoftBank
	?
	We have similar view with Ericsson. To achieve the requirements, it would be good to send LS to SA2 for clarification.

	Intel
	Yes, but RAN2 need to discuss whether the UE can camp on as acceptable cell for PWS
	

	Qualcomm
	Yes
	Agree with Huawei. UE in SNPN has no relation with non-SNPN cells.

Even though TS 23.122 points to a limited service state, we don’t see a good reason for allowing a UE in SNPN AM to camp on a cell which is not a SNPN cell. Camping on a limited service state also leads to more power consumption compared to treating the cell as barred (while out-of-coverage, UE only has to perform SNPN selection at a implementation-dependent manner).

	Nokia
	?
	As “Emergency services are not supported in SNPN access mode” in Rel-16, our view is that a Rel-16 UE in SNPN AM never starts an emergency session and thus never selects "acceptable" cells for emergency services. However, we see no reason to introduce restrictions on receiving CMAS/ETWS, but it does not necessarily mean that UEs in SNPN AM should be able to camp on non-SNPN cells. Sending an LS to SA2/CT1 can be sent to clarify the requirements.

	CMCC
	?
	Although in our understanding that it is not necessary to support ETWS/CMAS in SNPN cell, whether a UE in SNPN AM can be support to receive ETWS/CMAS from a cell that is not an SNPN cell depends on SA2/CT1 input.

	Futurewei
	Yes
	There seem to be discrepancies between 23.501 and 23.122, and an LS may be sent to SA2 and CT1 for clarification.

	Asia Pacific Telecom (APT)
	?
	Share the views with Ericsson and CATT. An LS to SA2 for clarification is suggested.

	Sony
	
	We also share the view of asking for a clarification from SA2 

	Vodafone
	Difficult to say
	It very much depends on the operator’s cell hierarchy structure. Question is what is the reason for this cell to be barred? 

	OPPO
	Yes 
	As captured in 23.501, UE in SNPN AM is not allowed to perform PLMN selection as well as emergency service.


	vivo
	Yes
	 SA2 has agreed that “When the UE is set to operate in SNPN access mode the UE only selects and registers with SNPNs over Uu”. Moreover, emergency services are not supported in SNPN access mode. Thus non-SNPN cells should be treated as barred cell.



Rapporteur summary of responses: almost half the companies did not present a way and many proposed to obtain a clarification on whether UE in SNPN AM can receive ETWS/CMAS indications from non-SNPN cells. Proposal 6 below question 7 is based on the responses above.

The next question discusses how an SNPN cell is treated by a Rel-16 UE in SNPN AM if the cell is not part of the selected SNPN or the registered SNPN of the UE.
Question 7: Should an SNPN cell be treated as if cell status is barred by a Rel-16 UE in SNPN AM if the cell is not part of either the selected SNPN or the registered SNPN of the UE? If not, please elaborate in comments.
	Company
	 Yes/No
	Comments

	Ericsson
	?
	This is related to whether we want to allow a limited service state for UEs in SNPN AM. As commented in question 6, maybe we need to consult CT/SA2 on this.

	Huawei
	Yes
	Similar to Question 6.

	CATT
	No
	A SNPN cell is not part of either the selected SNPN or the registered SNPN will not be selected as suitable cell. But it still can be treated as an acceptable cell if UE fails to find a suitable cell on the selected SNPN or the registered SNPN. So “treated as if cell status is barred” may be not appropriate description because an acceptable cell cannot be a barred cell.

	DOCOMO
	No
	It is desirable for the Rel-16 UE in SNPN AM to get the limited services e.g. receive ETWS and CMAS notifications on the cell is not part of either the selected SNPN or the registered SNPN of the UE. 

	ZTE
	No
	We think it shall be treated as an acceptable cell.  There has been some descriptions on the limited service state for the SNPN in 23.122:

If there were one or more SNPNs which were available, allowable, and identified by an SNPN identity in an entry of the "list of subscriber data" in the ME but an LR failure made registration on those SNPNs unsuccessful, the MS selects one of those SNPNs again and enters a limited service state.

For the items a and d, if the MS operates in SNPN access mode and the UE has a valid entry in the "list of subscriber data", the MS shall search for available and allowable SNPNs in the manner described in subclause 4.9.3.1. If the MS operates in SNPN access mode and the UE does not have any valid entry in the "list of subscriber data", the MS attempts to camp on an acceptable cell. 
For the scenario in this question, we think the limited service state is more suitable. Maybe we can send a LS to CT1 for the further confirmation.

	SoftBank
	?
	Same comments in Question 6

	Intel
	No
	Agreed with CATT, DCM and ZTE on this

	Qualcomm
	Yes
	As pointed out in answer to question 6, camping on such cells is results in more power consumption.

Given emergency services are not allowed in SNPN AM, the only benefit (to even justify the higher power consumption) of treating cell as acceptable cell is to allow reception of CMAS/ETWS indications. But, there are several issues with supporting CMAS/ETWS in SNPNs and they are discussed below:
· We expect that many SNPNs will not need CMAS/ETWS especially if they are used for robots/controllers etc. Camping on such SNPNs is undesirable.
· Providing CMAS/ETWS will be challenging due to issues related to CBE-to-CBC interface, geofencing etc
· ETWS/CMAS is regulated service and any related work should be based on some clear regulatory requirements.
· CT1 WID does not include any updates to PWS specs to enable PWS to be applicable to SNPN. As of now, PWS is not applicable to SNPNs.

	Nokia
	No
	In legacy specification cells belonging to other operator's are not treated as barred cells.

	CMCC
	FFS
	As discussed above, we support to send a LS to SA2/CT1 for clarification.

	Futurewei
	Yes
	It is not clear why a SNPN cell not having NID in the "list of subscriber data" should be treated differently from a non-SNPN cell.  
There seem to be discrepancies between 23.501 and 23.122, and an LS may be sent to SA2 and CT1 for clarification.

	Asia Pacific Telecom (APT)
	?
	It depends on whether the limited service is allowed by the Rel-16 UE in SNPN AM via SNPN acceptable cell.

	Sony
	
	Same as Q6

	Vodafone 
	It depends 
	This very much depends on how the operator wishes to plan the cell access and barred list. As pointed out above by Qualcomm, camping on a SNPN cell which is not in the UE’s white list could be waste of battery and network resources.

	OPPO
	FFS
	It depend on whether a SNPN AM UE can receive ETWS/CMAS notification if the cell is not part of either the selected SNPN or the registered SNPN. And further input from SA2/CT1 is required.

	vivo
	Yes
	SA2 has agreed that “for automatic network selection, the UE selects and attempts to register with the available SNPN identified by a PLMN ID and NID for which the UE has SUPI and credentials”. Thus, SNPN cell can be treated as barred cell by UE operating in SNPN AM if the cell is not part of either the selected SNPN or the registered SNPN of the UE.



Rapporteur summary of responses: 
· Several companies argued that non-suitable SNPN-cell should be treated as an acceptable cell by UE in SNPN AM. One benefit of this is that it would allow the UE to receive CMAS/ETWS indications.
· One company argued that allowing to camp on non-suitable SNPN cell can lead to more power consumption and that CMAS/ETWS support is generally difficult for SNPNs.
· The questions/clarifications proposed in responses to questions 6 and 7 seem to be the following:
· whether CMAS/ETWS indication needs to be supported by SNPNs?
· whether a UE in SNPN AM without a suitable SNPN serving cell needs to be able to receive CMAS/ETWS indications in limited service state from (a) a non-suitable SNPN cell or (b) a non SNPN cell
· Given the above questions are issues related to requirements, it may be more appropriate to ask SA1 for clarifications and cc SA2 and CT1. Companies are encouraged to assess the proposal below which is proposing to seek guidance from SA1 and not SA2/CT1.
· Sample LS text is also given below since we may not have a lot of time for online discussions. Views on the proposal and LS are welcome.
	Title: CMAS/ETWS in SNPNs and SNPN AM
To: SA1
Cc: SA2, CT1

RAN2 sees no limitation in providing CMAS/ETWS indications on suitable SNPN cells. However, there are other scenarios of CMAS/ETWS with SNPN feature where RAN2 would like further guidance. Specifically, RAN2 would like guidance on the following questions: 
Question 1) whether CMAS/ETWS indication needs to be supported by SNPNS?
Question 2) whether a UE in SNPN AM without a suitable SNPN serving cell needs to be able to receive CMAS/ETWS indications in limited service state from (a) a non-suitable SNPN cell or (b) a non SNPN cell?

ACTION: RAN2 requests SA1 to provide their views on questions 1 and 2.



Proposal 6: RAN2 should seek guidance from SA1 and cc SA2 and CT1 on the following:
a) whether CMAS/ETWS indication needs to be supported by SNPNs?
b) whether a UE in SNPN AM without a suitable SNPN serving cell needs to be able to receive CMAS/ETWS indications in limited service state from (a) a non-suitable SNPN cell or (b) a non SNPN cell?

2.3 About new Rel-16 IE similar to cellReservedForOtherUse 
RAN2#107bis made the following agreement:
A new Rel-16 IE is needed with a role similar to role of cellReservedForOtherUse for Rel-15 UEs (FFS whether this will be PLMN specific)
The IE mentioned in the agreement above is referred to as cellReservedForOtherUse_Rel16 IE in the following discussion. 
Question 2 of email discussion ‘[107bis#63][PRN] RRC CR (Nokia)’ is addressing the FFS above. The following question only aims to address how resolution of FFS impacts treatment of a cell broadcasting the IE.
Question 8: This question has following two parts:
a. If cellReservedForOtherUse_Rel16 IE is cell-level (or global), do you agree that a cell is treated as if cell status is barred if the cell broadcasts cellReservedForOtherUse_Rel16 IE set to ‘true’? 
b. If cellReservedForOtherUse_Rel16 IE is network-specific, do you agree that a cell is treated as if cell status is barred if the cell broadcasts cellReservedForOtherUse_Rel16 IE set to ‘true’ for the registered PLMN or the selected PLMN or the registered SNPN or the selected SNPN?
	Company
	If cellReservedForOtherUse_Rel16 IE is cell-level (or global), do you agree that a cell is treated as if cell status is barred if the cell broadcasts cellReservedForOtherUse_Rel16 IE set to ‘true’?



Yes/No
	If cellReservedForOtherUse_Rel16 IE is network-specific, do you agree that a cell is treated as if cell status is barred if the cell broadcasts cellReservedForOtherUse_Rel16 IE set to ‘true’ for the registered PLMN or the selected PLMN or the registered SNPN or the selected SNPN?
Yes/No
	Comments

	Ericsson
	Yes
	Yes
	The Rel-16 UEs should treat the Rel-16 IE in the same way as Rel-15 UEs treat the Rel-15, i.e.  the cell is barred if the IE is present.

	Huawei
	Yes
	Yes
	In R15, when cellReservedForOtherUse is set to ture or  cellReservedForOperatorUse is set to reserved, the cell is treated as barred. The same rule can be used for the R16 IE.

	CATT
	Yes
	?
	IE “cellReservedForOtherUse_Rel16” defined in cell level will be enough. There is no need to define it as network-specific.

	DOCOMO
	Yes 
	Yes
	Same rule as in Rel.15 can be used for Rel.16 IE. Open to discuss whether it is cell level or network level. 

	ZTE
	Yes
	Yes
	

	SoftBank
	Yes
	Yes
	

	Intel
	Yes
	Yes
	

	Qualcomm
	Yes
	Yes
	

	Nokia
	Yes
	Yes
	

	CMCC
	Yes
	Yes
	

	Futurewei
	Yes
	Yes
	

	Asia Pacific Telecom (APT)
	Yes
	Yes
	

	Sony
	Yes
	Yes
	

	Vodafone 
	Yes
	Yes 
	Although we would have preferred to use  cellReservedForOperatorUse instead  

	OPPO
	Yes 
	Yes 
	Based on our understanding, a global cellReservedForOtherUse_Rel16 is used for future release extensibility. 
And network-specific cellReservedForOtherUse_Rel16 would be more flexible for network sharing case.

	vivo
	Yes
	Yes
	


· 
Rapporteur summary of responses: 
· email discussion ‘[107bis#63][PRN] RRC CR (Nokia)’ concluded that cellReservedForOtherUse_Rel16 IE is network-specific
· all companies except for one answered yes to the second question. 
Proposal 7: A cell is treated as if cell status is barred if the cell broadcasts cellReservedForOtherUse_Rel16 IE set to ‘true’ for the registered PLMN or the selected PLMN or the registered SNPN or the selected SNPN. Exact name of the IE is FFS.

2.4 Other issues
[bookmark: _Hlk19076815]Companies may use the next table to raise any issues that were not adequately addressed in the previous questions. Please restrict any raised issued to ones that are in the scope of this email discussion.
	Issue #
	Company
	Issue 
	Comments

	0
	Ericsson
	We need to discuss whether “hybrid cells” are allowed, i.e. the same PLMN ID is present in both the legacy public network list and the new NPN network list.
	We may need to wait for RAN3 to progress on this issue first.

	1
	CATT
	How to handle Manual selected CAG ID in cell selection/reselection?
	Refer to 23.501/23.122,User may select a CAG ID a manual CAG selection. How to handle this manually selected CAG ID in AS layer?



	0
	Qualcomm
	
	We understand that there are some implications on RAN3 if we allow a logical cell to be associated with PLMN and NPN. 

This appears to be falling in the scope of SIB1 email discussion, where we may choose to impose any additional restrictions on networks combinations allowed by SIB1. 

	1
	Qualcomm
	
	We agree that manual CAG selection impacts cell selection/reselection. It will be good to capture impacts of manual CAG selection and also manual SNPN selection.

TS 36.304 has the following clause to cover this for CSGs:
	[bookmark: _Toc462783901]5.5.1	E-UTRA case
In the UE on request of NAS, the AS shall scan all RF channels in the E-UTRA bands according to its capabilities to find available CSGs. On each carrier, the UE shall at least search for the strongest cell, read its system information and report available  ID(s) together with their “HNB name” (if broadcast) and PLMN(s) to the NAS. The search for available CSGs may be stopped on request of the NAS. 
If NAS has selected a  and provided this selection to AS, the UE shall search for an acceptable or suitable cell belonging to the selected CSG to camp on.



The following captures support for manual CAG selection (which is very close to the LTE text):
· In the UE on request of NAS, the AS shall scan all RF channels in the NR bands according to its capabilities to find available CAGs. On each carrier, the UE shall at least search for the strongest cell, read its system information and report available CAG ID(s) together with their HRNN (if broadcast) and PLMN(s) to the NAS. The search for available CAGs may be stopped on request of the NAS. 
· If NAS has selected a CAG and provided this selection to AS, the UE shall search for an acceptable or suitable cell belonging to the selected CAG to camp on.


To capture the impact of manual SNPN selection:
· In the UE on request of NAS, the AS shall scan all RF channels in the NR bands according to its capabilities to find available SNPNs. On each carrier, the UE shall at least search for the strongest cell, read its system information and report available SNPN identifiers together with their HRNN (if broadcast) to the NAS. The search for available SNPNs may be stopped on request of the NAS.


	0
	Nokia
	
	Our view is that we should not introduce any restrictions of network sharing between PLMN and an NPN including the option of sharing a logical cell. However, we should not call this "hybrid" cell.



Proposal related to issue 0 (on “hybrid cells”):
Proposal 8: RAN2 should discuss the following:
· Whether hybrid cells (i.e. a cell with same PLMN ID present in both the legacy PLMN list and the new NPN network list) are supported and how it impacts RAN2 specifications. 
Proposal related to issue 1 (on manual CAG selection):
Proposal 9: RAN2 should discuss the following proposals on manual CAG selection:
· In the UE on request of NAS, the AS shall scan all RF channels in the NR bands according to its capabilities to find available CAGs. On each carrier, the UE shall at least search for the strongest cell, read its system information and report available CAG ID(s) together with their HRNN (if broadcast) and PLMN(s) to the NAS. The search for available CAGs may be stopped on request of the NAS. 
· If NAS has selected a CAG and provided this selection to AS, the UE shall search for an acceptable or suitable cell belonging to the selected CAG to camp on.
Proposal related to issue 1 (on manual SNPN selection):
Proposal 10: RAN2 should discuss the following proposals on manual SNPN selection:
·  In the UE on request of NAS, the AS shall scan all RF channels in the NR bands according to its capabilities to find available SNPNs. On each carrier, the UE shall at least search for the strongest cell, read its system information and report available SNPN identifiers together with their HRNN (if broadcast) to the NAS. The search for available SNPNs may be stopped on request of the NAS.
A rapporteur proposal
Even though the following has not been discussed in this email discussion, the rapporteur requests that companies evaluate the following proposal also as it is a fairly basic behaviour impacting idle mode behaviour. The proposal was excluded from the first phase of email discussion since it was not confirmed cellReservedForOtherUse is used to prevent Rel-15 UEs to access NPN cell. Note that it has been confirmed as a working assumption (see working assumption 3) during the first phase of email discussion [107bis#63] on SIB1 design.
Clearly, Rel-16 UEs should be able to access an NPN-only cell even if cellReservedForOtherUse is set to "true" and thus effectively ignore cellReservedForOtherUse IE. More discussion is needed to identify conditions under which UE can ignore cellReservedForOtherUse IE. The proposal below proposes that UE ignores the IE if cell is not a “NPN cell”.
Proposal 11: RAN2 should discuss the following: 
· When a cell broadcasts cellReservedForOtherUse set to "true", a Rel-16 UE shall treat this cell as if cell status is "barred" if cell does not broadcast any CAG-IDs or NIDs.

3	Report
[bookmark: _Hlk6406644]To start after first phase of email discussion.
The following proposals were identified as part of email discussion.
Proposal 1: At least one of the following conditions must be satisfied for a cell to be considered as suitable by a Rel-16 UE not in SNPN AM:
1. Cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list of the UE for which the PLMN-ID is broadcast by the cell with no associated CAG-IDs and for which CAG-only indication is absent or false;
1. [bookmark: _GoBack]Cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list of the UE for which Allowed CAG list includes a CAG-ID broadcast by the cell.
Proposal 2: Each SNPN-only cell is treated by Rel-16 UEs not in SNPN AM as if cell status is barred.
Proposal 3: A CAG cell which is not considered as suitable can be an acceptable cell for a Rel-16 UE not in SNPN AM.
Proposal 4: A PLMN-only cell or an SNPN+PLMN cell be an acceptable cell for a Rel-16 UE not in SNPN AM for which CAG-only indication is true for each PLMN-ID broadcast by the cell.
Proposal 5: The following are necessary conditions for an SNPN cell to be considered as a suitable cell by a Rel-16 UE in SNPN AM:
1. the cell is part of either the selected SNPN or the registered SNPN of the UE;
1. the cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas" which belongs to either the selected SNPN or the registered SNPN of the UE
1. the cell is not barred,
1. the cell selection criteria in clause 5.2.3.2 are fulfilled.
Proposal 6: RAN2 should seek guidance from SA1 and cc SA2 and CT1 on the following:
a) whether CMAS/ETWS indication needs to be supported by SNPNs?
b) whether a UE in SNPN AM without a suitable SNPN serving cell needs to be able to receive CMAS/ETWS indications in limited service state from (a) a non-suitable SNPN cell or (b) a non SNPN cell?
Proposal 7: A cell is treated as if cell status is barred if the cell broadcasts cellReservedForOtherUse_Rel16 IE set to ‘true’ for the registered PLMN or the selected PLMN or the registered SNPN or the selected SNPN. Exact name of the IE is FFS.
Proposal 8: RAN2 should discuss the following:
· Whether hybrid cells (i.e. a cell with same PLMN ID present in both the legacy PLMN list and the new NPN network list) are supported and how it impacts RAN2 specifications. 
Proposal 9: RAN2 should discuss the following proposals on manual CAG selection:
· In the UE on request of NAS, the AS shall scan all RF channels in the NR bands according to its capabilities to find available CAGs. On each carrier, the UE shall at least search for the strongest cell, read its system information and report available CAG ID(s) together with their HRNN (if broadcast) and PLMN(s) to the NAS. The search for available CAGs may be stopped on request of the NAS. 
· If NAS has selected a CAG and provided this selection to AS, the UE shall search for an acceptable or suitable cell belonging to the selected CAG to camp on.
Proposal 10: RAN2 should discuss the following proposals on manual SNPN selection:
·  In the UE on request of NAS, the AS shall scan all RF channels in the NR bands according to its capabilities to find available SNPNs. On each carrier, the UE shall at least search for the strongest cell, read its system information and report available SNPN identifiers together with their HRNN (if broadcast) to the NAS. The search for available SNPNs may be stopped on request of the NAS.
Proposal 11: RAN2 should discuss the following: 
· When a cell broadcasts cellReservedForOtherUse set to "true", a Rel-16 UE shall treat this cell as if cell status is "barred" if cell does not broadcast any CAG-IDs or NIDs.
A runnning CR implementing some of the above proposals also was prepared.
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5	Appendix 
Agreements from RAN2#107bis (Oct 2019)

Agreements:
1. no new mechanism is introduced to handle the priority of a frequency layer of a CAG cell on which the UE is camped (beyond what cellReselectionPriority provides in SIB4 and in RRCRelease).
2. the UE can optionally implement an autonomous search function of CAG cells. FFS on the relationship with dedicated priorities. 
3. reserving a PCI range for CAG cells is purely a deployment issue (does not need to be reflected in the spec)
4. the PCI list of CAG cells can optionally be signalled to UEs. FFS on details of the list
5. FFS whether proximity indication in CONNECTED mode is needed
6. no preliminary access check for CAG cells in CONNECTED mode. The Allowed CAG list is provided to the gNB by the AMF. 
7. no new mechanism is introduced to handle the priority of a frequency layer of an SNPN cell on which the UE is camped (beyond what cellReselectionPriority provides in SIB4 and in RRCRelease).
8. There is no autonomous search function of SNPN cells.
9. reserving a PCI range for SNPN cells is purely a deployment issue (does not need to be reflected in the spec)
10. FFS whether PCI range of SNPN cells can optionally be signalled to UEs. 
11. No proximity indication in CONNECTED mode is needed for SNPN.
12. no preliminary access check for SNPN cells in CONNECTED mode.


Agreements:
1. SIB1 of NPN-only cell prevents access attempts by Rel-15 UEs for normal services.
2. SIB1/MIB supports prevention of access attempts by Rel-15 UEs on a SNPN-only cell for emergency services.
3. SIB1/MIB supports prevention of access attempts by Rel-15 UEs on a CAG-only cell for emergency services (this does not mean that access attempts by Rel-15 UEs for emergency services on CAG-only cell are always not allowed. This is still FFS.The feasibility of allowing emergency services on CAG-only for Rel-15 UEs will be discussed in the email discussion on RRC aspects/SIB1 design)
4. Access attempts by Rel-15 UEs for emergency services on SNPN-only cell are not allowed.
5. In a NPN-only cell, access attempts for normal services by Rel-16 UEs without support for NPN is not allowed.
6. In a SNPN-only cell, access attempts for emergency services by Rel-16 UEs without support for SNPNs is not allowed.
7. For a PLMN+NPN cell, Rel-15 UEs should be able to access PLMNs associated with the cell for normal and/or limited service.
8. A new Rel-16 IE is needed with a role similar to role of cellReservedForOtherUse for Rel-15 UEs (FFS whether this will be PLMN specific)
1. SIB1 allows indication of TAC, RANAC, cellIdentity per SNPN (per PLMN ID + NID). FFS on other IEs. FFS whether Rel-15 IEs or Rel-16 IEs are used for the indication.
2. SIB1 allows indication of TAC, RANAC, cellIdentity for each CAG. FFS on other IEs. The fields are indicated per PLMN-ID. FFS whether Rel-15 IEs or Rel-16 IEs are used for the indication.

Working assumptions:
1. NPN information is outside PLMN-IdentityInfoList as a new Rel-16 IE for NPN-only cell and PLMN+NPN cell (the total number of network IDs is still 12)
2. Access attempts by Rel-15 UEs for emergency services on CAG-only cell could be allowed based on operator's preference


Agreements from RAN2#107 (Aug 2019)
Agreements
1	The SNPNs (identified by PLMN ID + NID) are broadcasted in SIB1, 
FFS whether this is achieved by extending the legacy network list or by introducing a new SNPN specific network list or both.
2	The size and format of the NID will not be discussed in RAN2 (we will be informed by other groups)
3	Up to 12 different SNPNs can be broadcasted in a cell.
4	If “mixed” network sharing is allowed (i.e. a cell can contain both PLMNs and NPNs), the total number of networks indicated in SIB1 (i.e. #PLMN + #SNPN + #PNI-NPN) shall not exceed 12.
5	If HRNN are broadcast then the HRNN should a be broadcasted in a separate SIB (i.e. different from SIB1).
6	SNPN selection functions similar to normal PLMN selection: AS reports the found SNPNs (identified by PLMN ID + NID) to NAS which selects the network. In case of manual selection, the human readable network name (if broadcasted) may also be provided from AS to NAS.
7	Once the UE has selected an SNPN, cell selection/re-selection is only performed within the SNPN, i.e. a cell is only considered suitable if the broadcasted SNPN identifier matches the selected SNPN.


Agreements
1	The PNI-NPNs (identified by PLMN ID + CAG ID) are broadcasted in SIB1
FFS whether this is achieved by extending the legacy network list or by introducing a new PNI-NPN specific network list or both
2	The size and format of the CAG ID will not be discussed in RAN2 (we will be informed by other groups)
3	Up to 12 different PNI-NPNs can be broadcasted in a cell.
4	If HRNN are broadcast then the HRNN should a be broadcasted in a separate SIB (i.e. different from SIB1).
5	Network selection is triggered by NAS whereby AS reports the available PNI-NPNs (identified by PLMN ID + CAG ID) to NAS which selects the network to use. In case of manual network selection, the human readable network name (if broadcasted) may also be provided from AS to NAS.
6	The Allowed CAG list and “CAG only” indication received from upper layers are taken into account in the cell suitability check during cell selection/re-reselection.


Agreements
1	There is no issue identified to support E1 for Rel-16 UEs. 
2	(Regarding question E2) Rel-16 UEs not supporting the CAG feature can camp on a CAG cell as an acceptable cell to obtain limited service 
3	There is no issue identified to support RS1 for Rel-16 UEs
4	RS2 and RS3 can be supported from RAN2 point of view

Excerpt from SA2 LS S2-1906814 [1] describing scenarios E1-E2 and RS1-RS3 mentioned in the above agreements are copied below:
	SA2 discussed support of the following features for Rel-16 UEs:

1.	Support for Emergency services in CAG cells.
2.	RAN sharing between PLMNs and Non-Public Networks, including both Standalone NPNs (SNPNs) and Public Network Integrated Non-Public Networks (PNI-NPNs).

Regarding Emergency service in CAG cells:

E1:	SA2 concluded that the UE should be allowed to camp for Emergency services for the case where UE supports the CAG feature, but is not authorized for any of the advertised CAG IDs.
E2:	SA2 could not conclude whether Rel-16 UEs not supporting the CAG feature should be allowed to camp in a CAG cell in limited service state. There is no SA2 consensus to support this scenario.

Regarding RAN sharing:

RS1:	SA2 concluded that the system architecture should support RAN sharing between a PLMN and an SNPN. This feature should be applicable to Rel-16 UEs that do not support the SNPN feature.
RS2:	SA2 discussed support for RAN sharing between a PNI-NPN (with CAG) and an SNPN. This feature would be applicable to Rel-16 UEs that support either PNI-NPN with CAG or SNPN or both. However, concerns were raised about the additional complexity in the access stratum to support this scenario. 
RS3:	SA2 could not conclude whether the system architecture should support RAN sharing between a PLMN and a PNI-NPN with CAG i.e. RAN sharing in a cell that acts as a CAG cell for PLMN1 and as a non-CAG cell for PLMN2. There is no SA2 consensus to support this scenario.



TS 38.304 clauses likely impacted by this email discusison
The discussion in this email discussion is expected to result in updates to determination of cell categories, cell status and cell reservations, and related TS 38.304 are copied below:
	[bookmark: _Toc20610821]4.5	Cell Categories
The cells are categorised according to which services they offer:
acceptable cell:
An "acceptable cell" is a cell on which the UE may camp to obtain limited service (originate emergency calls and receive ETWS and CMAS notifications). Such a cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call and to receive ETWS and CMAS notification in an NR network:
-	The cell is not barred, see clause 5.3.1;
-	The cell selection criteria are fulfilled, see clause 5.2.3.2.
suitable cell:
A cell is considered as suitable if the following conditions are fulfilled:
-	The cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list;
-	The cell selection criteria are fulfilled, see clause 5.2.3.2.
According to the latest information provided by NAS:
-	The cell is not barred, see clause 5.3.1;
-	The cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas" (TS 22.261 [12]), which belongs to a PLMN that fulfils the first bullet above.
barred cell:
A cell is barred if it is so indicated in the system information, as specified in TS 38.331 [3].
reserved cell:
A cell is reserved if it is so indicated in system information, as specified in TS 38.331 [3].
Following exception to these definitions are applicable for UEs:
-	if a UE has an ongoing emergency call, all acceptable cells of that PLMN are treated as suitable for the duration of the emergency call.
-	camped on a cell that belongs to a registration area that is forbidden for regional provision of service; a cell that belongs to a registration area that is forbidden for regional provision service (TS 23.122 [9], TS 24.501 [14]) is suitable but provides only limited service.




	[bookmark: _Toc20610854]5.3.1	Cell status and cell reservations
Cell status and cell reservations are indicated in the MIB or SIB1 message as specified in TS 38.331 [3] by means of three fields:
-	cellBarred (IE type: "barred" or "not barred") 
Indicated in MIB message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs
-	cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is specified per PLMN.
[bookmark: _Hlk506409868]-	cellReservedForOtherUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs.
When cell status is indicated as "not barred" and "not reserved" for operator use and not "true" for other use,
-	All UEs shall treat this cell as candidate during the cell selection and cell reselection procedures.
When cell status is indicated as "true" for other use,
-	The UE shall treat this cell as if cell status is "barred".
When cell status is indicated as "not barred" and "reserved" for operator use for any PLMN and not "true" for other use,
-	UEs assigned to Access Identity 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate during the cell selection and reselection procedures if the field cellReservedForOperatorUse for that PLMN set to "reserved".
-	UEs assigned to an Access Identity 0, 1, 2 and 12 to 14 shall behave as if the cell status is "barred" in case the cell is "reserved for operator use" for the registered PLMN or the selected PLMN.
NOTE 1:	Access Identities 11, 15 are only valid for use in the HPLMN/ EHPLMN; Access Identities 12, 13, 14 are only valid for use in the home country as specified in TS 22.261 [12].
When cell status "barred" is indicated or to be treated as if the cell status is "barred",
-	The UE is not permitted to select/reselect this cell, not even for emergency calls.
-	The UE shall select another cell according to the following rule:
-	If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the MIB:
-	the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
-	the UE may select another cell on the same frequency if the selection criteria are fulfilled.
-	else:
-	If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the SIB1 or due to trackingAreaCode being absent in SIB1 as specified in TS 38.331 [3]:
-	The UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
-	If the field intraFreqReselection in MIB message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled;
-	The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.
-	If the field intraFreqReselection in MIB message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;
-	The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.
The cell selection of another cell may also include a change of RAT.
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