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1	Introduction
In RAN2-107bis, the following agreements were reached as part of two e-mail discussions (CSG-aspects (R2-1912843) and SIB1(R2-1913633)):

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.

Further, the following working assumptions were documented in the meeting report: 

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

In this contribution we address selection aspects for SNPN and PNI NPN-deployments using CAG ID broadcast for identification, related to above FFSs and other not yet agreed areas.
[bookmark: _Ref178064866]2	Discussion
The discussion topics below are arranged such that general deployment-independent aspects of NPN is addressed in the section for general aspects (Subsection 2.1) whereas SNPN and PNI-NPN specific aspects using CAG ID are addressed in subsection 2.2 and 2.3 respectively.
2.1 General aspects
2.1.2	FFS on signaling of PCI list/range
In RAN2 #107bis, it was agreed that PCI list of CAG cells can optionally be signaled to the UE’s. 
4.	the PCI list of CAG cells can optionally be signalled to UEs. FFS on details of the list

(For SNPN it was still not agreed whether a PCI list would be introduced.)
10.	FFS whether PCI range of SNPN cells can optionally be signalled to UEs. 

One of the purposes for a PCI range being signalled is to make cell selection, reselection and autonomous cell search more efficient for the UE. One aspect is to find a desired cell easier based on guidance via knowledge of PCI ranges and another is to easier exclude cells that are not relevant for a UE (dependent on what range is signalled). The advantage of a more efficient cell search can save UE processing and can advantageously be combined with an autonomous cell search function. As it has been agreed that autonomous cell search is optionally supported to search for cells broadcasting CAG ID, but not supported for SNPN access mode, we propose that signaling of PCI range for CAG cells is optionally supported and that signaling of PCI-range for SNPN is not necessary.

1. [bookmark: _Toc24052686]Support PCI range signalling only to support finding cells that broadcast CAG ID. Principles from E-UTRA can be inherited (cp. csg-PhysCellIdRange IE). Don’t introduce support PCI range signaling for SNPNs

2.2 SNPN

2.2.1	Camped on any Cell State in SNPN
A number of agreements were reached that related to SNPN and limited services/emergency calls:
2.SIB1/MIB supports prevention of access attempts by Rel-15 UEs on a SNPN-only cell for emergency services.
4.Access attempts by Rel-15 UEs for emergency services on SNPN-only cell are not allowed.
6.In a SNPN-only cell, access attempts for emergency services by Rel-16 UEs without support for SNPNs is not allowed.

By arranging the NPNs in a separate list, a release 15 UE will never select an SNPN cell as a suitable or acceptable cell so in that sense, the solution of different PLMN and NPN lists is aligned with agreement 2 and 4 above. Agreement 6 is related to that, according to 23.501, there is no emergency call support in Release 16 in SNPN. The agreement actually can be extended to also apply to UE’s that support SNPN. 
23.501 states: 
“
Emergency services are not supported in SNPN access mode.
NOTE 1:	Voice support with emergency services in SNPN access mode is not specified in this release.
”
In the e-mail discussion RAN2-107bis #64 (PRN) there were some questions related to SNPN access mode and in connection to this, it was discussed whether an SNPN cell can be an acceptable cell and allow for camping in any cell state, at all. 
23.122 states: 
“
 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.
”
The combination of 23.501 and 23.122 above seems to suggest that the definition of an acceptable cell would be that the UE in SNPN AM operating in limited service state would not be able to perform emergency calls (since that is not supported in SNPN AM) but it will still be able to receive e.g. CMAS/ETWS indications.
Before we specify the definition of acceptable cell in SNPN AM mode in 38.304, we propose to send an LS to SA2 and CT1 to confirm the above understanding.

1. [bookmark: _Toc24052690]Send an LS to SA2 and CT1 (see proposal in annex below) for confirmation on what an acceptable cell means in SNPN access mode. In our interpretation it is a non-barred cell in which a UE in SNPN access mode can receive CMAS/ETWS indications
1. [bookmark: _Toc24052691]Agree the proposed LS below

2.3 PNI NPN
2.3.1	CAG and RRC_INACTIVE
The RRC_INACTIVE state will apply in the same way also for UE’s that support the CAG/PNI NPN feature. A UE that is in RRC_INACTIVE and connected to a PNI NPN is still in (CM-) connected mode to a public PLMN. Signaling is not impacted. An RNA may still be formed using TA, RANAC or cell list and it should be straight-forward to form RNA’s also for these UE’s, considering, e.g., information from AMF such as Mobility Restriction Lists and RRC Inactive assistance information.
1. [bookmark: _Toc24052683]No standard changes are required to signal RNAs to CAG capable UE’s
If a UE is in RRC_INACTIVE, the AMF will not do any authentication/check against CAG IDs that are broadcast in a cell and corresponding allowed CAG’s. From an AMF perspective, the UE is in connected mode. Thus, in the resume procedure, it is the RAN that should do this check, and, if necessary, initiate a fallback procedure in situations when the CAG information in the context indicates the UE is not allowed to access in a certain cell. This may be relevant both within an RNA, (e.g., if defined with a TA that also includes cells the UE is not allowed in) as well as when moving outside an RNA, but still within the CN registration area.
1. [bookmark: _Toc24052692]RAN will check CAG information in UE AS context in connection to Resume procedures. If a UE is trying to resume in a “CAG-only” cell and no broadcasted CAG ID is in the UE’s allowed CAG list (from the retrieved context), NG-RAN will initiate a fallback procedure and delete the UE context.

2.3.2	FFS on dedicated frequency priorities and cell search
In the RAN2-107bis meeting, the following agreement was reached:

2.	the UE can optionally implement an autonomous search function of CAG cells. FFS on the relationship with dedicated priorities. 

If a UE is running an autonomous cell search procedure this seems to be in contradiction to following frequency priorities that are either signaled through system information or sent in dedicated signaling. The network should be able to use frequency prioritization as a means to direct UEs to correct frequencies and (e.g., if sent dedicated) as a tool for load balancing/traffic steering. At the same time the UE should also be allowed to scan based on previously acquired information. Somehow, these two mechanisms should be allowed to co-exist. We think it would make sense to allow the autonomous cell search function to be executed and if necessary, override broadcasted frequency priorities. If UE has stored information this is believed to be better tailored for UE-specific behavior and needs.

1. [bookmark: _Toc24052693]Allow autonomous cell search even in situations when frequency priorities are broadcast in system information.

As the network is responsible for its performance though, there could be various reasons for why it wants to set dedicated frequency priorities to the UE and such network performance aspects cannot be known to the UE, nor expected to be considered by an autonomous cell search function. Therefore, it is likely that both end user performance and network performance is jeopardized if UE is not following network instructions through dedicated priorities. 

1. [bookmark: _Toc24052694]UE shall always follow dedicated frequency priorities. If UE run autonomous cell search and at the same time have dedicated frequency priorities, the result from autonomous cell search should not go against that indicated by dedicated frequency priorities.

[bookmark: _Toc23926990][bookmark: _Toc23926991][bookmark: _Toc23926992][bookmark: _Toc23926993][bookmark: _Toc23926994][bookmark: _Toc23926995][bookmark: _Toc24052697][bookmark: _Toc23926979][bookmark: _Toc23926980][bookmark: _Toc23926981][bookmark: _Toc23926982][bookmark: _Toc23926983]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	No standard changes are required to signal RNAs to CAG capable UE’s


Based on the discussion in the previous sections we propose the following:
Proposal 1	Support PCI range signalling only to support finding cells that broadcast CAG ID. Principles from E-UTRA can be inherited (cp. csg-PhysCellIdRange IE). Don’t introduce support PCI range signaling for SNPNs
Proposal 2	Send an LS to SA2 and CT1 (see proposal in annex below) for confirmation on what an acceptable cell means in SNPN access mode. In our interpretation it is a non-barred cell in which a UE in SNPN access mode can receive CMAS/ETWS indications
Proposal 3	Agree the proposed LS below
Proposal 4	RAN will check CAG information in UE AS context in connection to Resume procedures. If a UE is trying to resume in a “CAG-only” cell and no broadcasted CAG ID is in the UE’s allowed CAG list (from the retrieved context), NG-RAN will initiate a fallback procedure and delete the UE context.
Proposal 5	Allow autonomous cell search even in situations when frequency priorities are broadcast in system information.
Proposal 6	UE shall always follow dedicated frequency priorities. If UE run autonomous cell search and at the same time have dedicated frequency priorities, the result from autonomous cell search should not go against that indicated by dedicated frequency priorities.




[bookmark: _In-sequence_SDU_delivery]4	Annex – LS proposal to SA2 and CT1 on acceptable cell
[bookmark: OLE_LINK58][bookmark: OLE_LINK57]Title:	LS on definition of Acceptable Cell in SNPN
[bookmark: OLE_LINK61][bookmark: OLE_LINK60][bookmark: OLE_LINK59]Release:	Release 16
Work Item:	Vertical_LAN, NG-RAN_PRN

Source:	RAN2
To:	SA2, CT1
[bookmark: OLE_LINK46][bookmark: OLE_LINK45]Cc:	RAN3

Contact Person:
Name:	Oscar Ohlsson
E-mail Address:	Oscar dot Ohlsson at ericsson dot com
	
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	None
1	Overall description
In connection to specification work of support for Non-Public Networks (NPN) and in particular Stand-Alone Non-Public Networks (SNPNs) RAN2 understand that emergency calls are not supported in SNPN access mode. Despite this, however, it may occur that UE end up finding no suitable cell (of a registered or selected SNPN) and would then end-up in any cell selection state. 
TS 23.501 states: 
“
Emergency services are not supported in SNPN access mode.
NOTE 1:	Voice support with emergency services in SNPN access mode is not specified in this release.
”
Further we find in TS 23.122: 
“
 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.
”
The combination of 23.501 and 23.122 is interpreted as the definition of an acceptable cell for SNPN access mode shall be a cell where a UE can receive Public Warning System PWS messages only.


2	Actions
To SA2 and CT1: 
ACTION: 	RAN2 kindly ask SA2 and CT1 to reply on if the understanding above is the same as that in respective WG, that an acceptable cell in SNPN only relate to PWS message reception. 

3	Dates of next TSG RAN WG2 meetings
TSG RAN WG2 Meeting 108		18 – 22 November 2019		Reno, USA
TSG RAN WG2 Meeting 109		24 – 28 Feb 2020, 			Athens, Greece
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