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Introduction
Work is starting in RAN2 #107 on Work Item Private Network support for NG-RAN (RP-191563). 
SA2 has sent an LS to RAN2 and RAN3 that address RAN sharing and Emergency Services (R2-1908651) for Non-Public Networks including: 

1. Overall Description:

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.

SA2 respectfully seeks feedback from RAN2 and RAN3 whether they see any issue to support scenarios E1 and RS1 for Rel-16 UEs. SA2 would like to bring to the attention of RAN2 and RAN3 that according to TS 23.501 clause 5.30.3.2 the CAG identifiers are broadcasted on per-PLMN basis.

2. Actions:
To RAN2 and RAN3 groups.
ACTION:	SA2 respectfully seeks feedback from RAN2 and RAN3 whether they see any issue to support scenarios E1 and RS1 for Rel-16 UEs.
ACTION:	SA2 respectfully seeks feedback from RAN2 and RAN3 whether they have any preference with respect to supporting scenarios E2, RS2 and RS3 from the point of view of any additional protocol functionality in the access stratum to support these scenarios.

This contribution addresses how to respond to this LS from RAN2.
[bookmark: _Ref178064866]Discussion
In release 15, discussions included how to support of something similar to a closed subscriber groups (CSG) from E-UTRA. Even though such functionality was not introduced, there was one parameter added already early 2018, (RAN2 AH-1801, RAN2 #101), to account for potential future support of something CSG-like. In RAN2- AH1801 the following agreement was reached: 
Agreement:
1	Introduce an indication in RMSI for forward compatibility purposes, e.g., CSG.


The cellReservedForOtherUse parameter was added.
With the introduction of Closed Access Groups (PNI NPN) and SNPN in Release 16, as specified in 3GPP TS 23.501 by SA2, the cellReservedForOtherUse parameter can be used to restrict access and prevent UE’s that doesn’t support the Release 16 SNPN/PNI NPN cells stay away from such cells. This is further touched upon in [1] and [2].
RAN Sharing
In RAN sharing scenarios, and in particular RAN sharing between a public network and a non-public network, solutions are needed that are based on splitting the network lists. If there is a public PLMN, it is not possible to set the cellReservedForOtherUse parameter to true as that would prevent legacy UE’s from accessing public PLMNs. This means that it is not really an option to add private network ID’s to the old network list from SIB1 (the one the Release 15 parameter cellReservedForOtherUse is valid for). We thus propose to add private network to another network list, see [1] and [2]. With this solution, it would not be an issue to address the RS1 sharing scenario from SA2. With the solution of using different lists, if a cell only supports a private network, it would be straightforward to add any (“dummy”) PLMN ID to the Release 15 PLMN Identity List and set the cellReservedForOtherUse parameter to true (the PLMN identity list from Release 15 cannot be completely empty).
[bookmark: _Toc16522686][bookmark: _Toc16666098][bookmark: _Toc16522687][bookmark: _Toc16666099][bookmark: _Toc16522688][bookmark: _Toc16666100][bookmark: _Toc16522689][bookmark: _Toc16666101][bookmark: _Toc16522691][bookmark: _Toc16666103][bookmark: _Toc16522692][bookmark: _Toc16666104][bookmark: _Toc16522693][bookmark: _Toc16666105][bookmark: _Toc16522694][bookmark: _Toc16666106][bookmark: _Toc16522695][bookmark: _Toc16666107][bookmark: _Toc16522696][bookmark: _Toc16666108][bookmark: _Toc16522697][bookmark: _Toc16666109][bookmark: _Toc16522698][bookmark: _Toc16666110][bookmark: _Toc16522699][bookmark: _Toc16666111][bookmark: _Toc16522700][bookmark: _Toc16666112][bookmark: _Toc16522701][bookmark: _Toc16666113][bookmark: _Toc16522702][bookmark: _Toc16666114][bookmark: _Toc16522703][bookmark: _Toc16666115][bookmark: _Toc16522704][bookmark: _Toc16666116][bookmark: _Toc16522705][bookmark: _Toc16666117][bookmark: _Toc15982781][bookmark: _Toc16756432][bookmark: _Toc16756783]To support RS1 by SA2, sharing between PLMN’s and SNPNs, one solution is to separate the private networks and the public networks into different network lists. 
To support RS2, in our mind, adds no signifcant complexity, other than possibly the need to broadcast the PNI NPN identifiers (PLMN ID + CAG ID) together with PLMN information and an SNPN identifier (PLMN ID + NID). It is straightforward to allow either both PNI NPNs and SNPNs in the same private network list as discussed above, or even have separate lists also for different private network types.
[bookmark: _Toc16666118][bookmark: _Toc16666119][bookmark: _Toc16666120][bookmark: _Toc16666121][bookmark: _Toc16666122][bookmark: _Toc16666123][bookmark: _Toc15982783][bookmark: _Toc16522706][bookmark: _Toc16666124][bookmark: _Toc16756433][bookmark: _Toc16756784]To support RS2 by SA2, sharing between PNI NPNs and SNPNs, the additional complexity in RAN2 specifications compared to RS1 is low.
To support RS3 should be possible too, e.g., by defining one cell as a CAG cell (with PLMN1 ID, Cell ID1, CAG) and another cell as a non-CAG-cell (with PLMN2 and Cell ID2). Again, the only complexity addition would be additional SI, but if two network lists are anyway considered (as RS1/RS2 is to be supported) the additional complexity with RS3 would be low and manageable from a RAN2 specification work perspective. 
[bookmark: _Toc16522707][bookmark: _Toc16666125][bookmark: _Toc15982784][bookmark: _Toc16756434][bookmark: _Toc16756785]To support RS3 by SA2, sharing between PNI NPNs of one PLMN and other public PLMN, the additional complexity in RAN2 specifications compared to RS1 is low.

Camping for emergency services
SA2 request feedback from RAN2 on two emergency aspects that are possibly less straightforward than the RAN sharing aspects.
It is our view that cells that are reserved for non-public communication shall follow the principles specified for reserved cells from release 15 and earlier. Cells that are reserved shall be considered barred by users for which the cells are not reserved. 
To be able to camp on a cell for emergency services, it is necessary that the cell is not barred. This means that a UE needs to be part of the group of UE’s for which a cell is reserved. 
Thus, addressing E1 from SA2, that a UE should be allowed to camp for Emergency Services if the UE supports a CAG feature but is not authorized for any advertised CAG IDs (in PNI NPN cells advertising CAGs) would mean that, to stay within current definitions of cell reservation that a UE is part of the group of UE’s for which a cell is reserved as long as it supports the feature for which use a cell is reserved for. The UE does not have to have valid credentials to be part of the group of UE’s for which a cell is reserved.
With this interpretation it would be straightforward to support E1 from a RAN2 perspective. 
On the other hand, if a UE does not support a CAG feature but still should be able to camp in limited service state in a cell that is reserved for PNI NPN/CAG, this would diverge from the currently used definition of reservation, barring and of being able to camp in limited service state. If E2 should be supported, something else than the current “reservation” would need to be used to differentiate between public from private network cells. It would no longer be possible to reserve a cell for, e.g., private network UE’s and then, if you are not part of that group, consider the cell barred.
Thus, complexity-wise and in relation to cell reservations, it would be straightforward to support E1, but not E2 above. E2 would require that separations of UEs are done in a slightly different way than allowed by the current framework.
[bookmark: _Toc15982785][bookmark: _Toc16522708][bookmark: _Toc16666126][bookmark: _Toc16756435][bookmark: _Toc16756786]To support E1 seems straightforward. If all PNI NPN-capable UE’s are part of the group for which a cell is reserved (irrespective of if they support the specific advertised CAGs) then E1 is in line with current definition of cell reservations. 
[bookmark: _Toc15982786][bookmark: _Toc16522709][bookmark: _Toc16666127][bookmark: _Toc16756436][bookmark: _Toc16756787]To support E2 is not in line with the intended use of and the current meaning of reserved cells. 
Summary
We propose that RAN2 send an LS reply to SA2 including the above conclusions.
[bookmark: _Toc15982787][bookmark: _Toc16522710][bookmark: _Toc16523179][bookmark: _Toc16666128][bookmark: _Toc16756452][bookmark: _Toc16756779][bookmark: _Toc16756820]Reply to SA2 that: 
a. [bookmark: _Toc16522711][bookmark: _Toc16523180][bookmark: _Toc16666129][bookmark: _Toc15982788][bookmark: _Toc16756453][bookmark: _Toc16756780][bookmark: _Toc16756821]RS1-3 can, from an access perspective be supported. The added complexity to RAN2 specification work with RS2 and RS3 is low.
b. [bookmark: _Toc15982789][bookmark: _Toc16522712][bookmark: _Toc16523181][bookmark: _Toc16666130][bookmark: _Toc16756454][bookmark: _Toc16756781][bookmark: _Toc16756822]E1 can easily be supported within current framework of RAN2 specifications. The group of UE’s for which a CAG/PNI NPN cell is reserved would include all PNI NPN-capable UE’s irrespective of their relation to advertised CAGs.
c. [bookmark: _Toc15982790][bookmark: _Toc16522713][bookmark: _Toc16523182][bookmark: _Toc16666131][bookmark: _Toc16756455][bookmark: _Toc16756782][bookmark: _Toc16756823]E2 is difficult to support within the currently specified meaning and interpretation of reserved cells, barring and camping in limited service state.
A draft reply LS proposal is available, see [3]
Conclusion
In section 2 we made the following observations:
Observation 1	To support RS1 by SA2, sharing between PLMN’s and SNPNs, one solution is to separate the private networks and the public networks into different network lists.
Observation 2	To support RS2 by SA2, sharing between PNI NPNs and SNPNs, the additional complexity in RAN2 specifications compared to RS1 is low.
Observation 3	To support RS3 by SA2, sharing between PNI NPNs of one PLMN and other public PLMN, the additional complexity in RAN2 specifications compared to RS1 is low.
Observation 4	To support E1 seems straightforward. If all PNI NPN-capable UE’s are part of the group for which a cell is reserved (irrespective of if they support the specific advertised CAGs) then E1 is in line with current definition of cell reservations.
Observation 5	To support E2 is not in line with the intended use of and the current meaning of reserved cells.

Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	Reply to SA2 that:
a.	RS1-3 can, from an access perspective be supported. The added complexity to RAN2 specification work with RS2 and RS3 is low.
b.	E1 can easily be supported within current framework of RAN2 specifications. The group of UE’s for which a CAG/PNI NPN cell is reserved would include all PNI NPN-capable UE’s irrespective of their relation to advertised CAGs.
c.	E2 is difficult to support within the currently specified meaning and interpretation of reserved cells, barring and camping in limited service state.
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