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Abstract of the contribution: Whether or not to support emergency services and limited service state in Private Networks was debated but not fully concluded in SA2#132. This contribution analyses the issue and proposes a way forward.
1
Background
In order to accommodate private networks (aka non-public networks or NPN) in the 5G System, the following was agreed:

-
Definition of both standalone NPN (aka SNPN) and public network integrated NPN (“INPN” is used in the following to refer to such PLMN-hosted NPN).
-
Access to NPN cells is controlled by means of CAG IDs (for INPN) and NIDs (for SNPN). A CAG ID/NID allows to control which UEs are allowed to access NPN cells.
NOTE: CAG is not required for INPNs to operate, but it allows to restrict access to authorized UEs only

-
SNPN cells and INPN CAG cells are closed access cells i.e. no hybrid access is supported. Such cell is reserved for the purpose of NPN only.
In addition to the above, the following observations are made:

Observation 1: No emergency services are supported on SNPN cells in Release 16. 
Observation 2: Whether emergency services are supported on INPN CAG cells is FFS.
This contribution discusses the support of emergency services and limited service state in NPN. 
2
Discussion
2.1
Access to NPN cells
The table below illustrates the indications used to control UE access to an NPN cell:

Table 1.1: identifiers for accessing NPN cells
	UE
	INPN cell (CAG)
	SNPN cell (NID)

	(Non-supporting) Rel-15 UE
	CellReservedForOtherUse=true i.e. cell barred (no limited service)

	Non-supporting Rel-16 UE
	CellReservedForOtherUse=true i.e. cell barred (no limited service)

	NPN-supporting Rel-16 UE
	CellReservedForOtherUse=true

(Public) PLMN ID
CAG ID(s)

[Human readable network name(s)]
	CellReservedForOtherUse=true

(Private) PLMN ID e.g. with MCC=999
NID(s)

[Human readable network name(s)]

	NOTE 1: 
Rel-15 indications vs. Rel-16 indications
NOTE 2: 
It is assumed an NPN-supporting UE supports both INPN and SNPN and a non-NPN-supporting UE supports neither


As can be seen in Table 1.1, controlling access for non-NPN-supporting Rel-15 and Rel-16 UEs is straightforward i.e. by means of the CellReservedForOtherUse indicator. For these UEs, no limited service is possible when this indicator is set to ‘true’, in accordance with RRC specification. 
For NPN-supporting UEs however, although the use of the (Rel-15) CellReservedForOtherUse is changed, it is important to preserve the Rel-15 behavior in non-NPN cells. Although RAN2-related, the following proposal is recommended.
Proposal 1: [RAN2] An NPN-supporting UE shall obey the Rel-15 CellReservedForOtherUse indication when no Rel-16 NPN information is provided. 

This means an NPN-supporting UE always needs to check whether or not Rel-16 NPN information is provided when the Rel-15 CellReservedForOtherUse is set to ‘true’. This could be avoided with an additional CellReservedForOtherUseR16 for NPN-Supporting UEs however, these UEs would still need to check whether this indicator is present i.e. there is at least no processing benefit from having this indicator introduced. Whether an NPN cell could otherwise be reserved for other use is up to RAN2 to decide.
Proposal 2: An LS to RAN2 should be sent to submit Proposal 1 and ask them to consider whether a CellReservedForOtherUseR16 is required for NPN cells and NPN-supporting UEs. A draft LS is available in [1].
2.2
Support for limited service with SNPN

Given observation 1, an immediate consequence is that limited service is not possible on SNPN cells in Rel-16.

Proposal 3: limited service is not supported on SNPN cells in Rel-16.

As specified in TS23.501, a UE in SNPN access mode does not perform PLMN selection as defined in TS23.122 – this seems to imply such UE will therefore not camp on any acceptable cell in limited service state.

Observation 3: Limited service state as defined in TS23.122 does not apply to a UE set to operate in SNPN access mode.

2.3
Support for emergency services in INPN CAG
For INPN CAG cells, the support of emergency services may be possible only if the hosting PLMN itself supports emergency services.

Observation 4: For INPN CAG cells the support of emergency services may be possible under the condition that the hosting PLMN itself supports emergency services.

As specified in TS23.501 Mobility Restrictions may indicate whether the UE is only allowed to access 5GS via CAG cells. Given this and Observation 3 it is beneficial to offer supporting emergency services in INPN CAG cells as such UEs might otherwise not be able to gain emergency services other than through some use of some form of limited service state (see §2.4). 

Proposal 4: Support for Emergency services in INPN CAG cells is introduced in Rel-16. 
Proposal 4 requires necessary indications at AS/NAS layers, similar to what is already defined for non NPN.
2.4
Support for limited service with INPN CAG
Note that the current requirement for a UE to be only allowed to access 5GS via CAG cells is unclear as to whether such UE may otherwise access normal (non-NPN) cells in limited service state or not. 

Observation 5: It is unclear whether a UE only allowed to access 5GS via CAG cells is allowed to access normal cells in limited service state.

Proposal 5: A UE only allowed to access 5GS via CAG cells is not restricted to camp on non-NPN cells in limited service state, following existing specifications.
Notwithstanding Observation 5, it is also unclear whether a UE only allowed, by subscription, to access 5GS via CAG cells may be in limited NPN service state in case no CAG cell supporting an allowed CAG is available
. It is assumed this question is only relevant with consideration of Proposal 4. The following definitions are considered:
Acceptable CAG Cell: An acceptable cell, with a list of CAG(s) among which no CAG is allowed. A UE may only camp an an Acceptable CAG Cell in limited NPN service state to perform emergency services.

Suitable CAG Cell: A suitable cell, with a list of CAG(s) among which at least one CAG is allowed.

Observation 6: It is unclear whether a UE only allowed to access 5GS via CAG cells may camp on an acceptable CAG cell in limited NPN service state in case no other suitable CAG cell is found. Said otherwise, it is unclear whether the notion of Acceptable CAG Cell is required in Rel-16.
In view of Proposal 5 and in order to keep Rel-16 simple, it is proposed: 
Proposal 6: No limited NPN service state is defined in Rel-16. No notion of Acceptable CAG cell is introduced.

Proposal 7: Should the UE not be able to camp on a suitable CAG Cell, it may attempt to camp on any (non-NPN) Acceptable cell as per existing specifications.

3
Conclusions
Observation 1: No emergency services are supported on SNPN cells in Release 16. 

Observation 2: Whether emergency services are supported on INPN cells is FFS.

Observation 3: Limited service state as defined in TS23.122 does not apply to a UE set to operate in SNPN access mode.

Observation 4: For INPN CAG cells the support of emergency services may be possible under the condition that the hosting PLMN itself supports emergency services.

Observation 5: It is unclear whether a UE only allowed to access 5GS via CAG cells is allowed to access (non-NPN) cells in limited service state.

Observation 6: It is unclear whether a UE only allowed to access 5GS via CAG cells may camp on an acceptable CAG cell in limited NPN service state in case no other suitable CAG cell is found. Said otherwise, it is unclear whether the notion of Acceptable CAG Cell is required in Rel-16.

Proposal 1: [RAN2] An NPN-supporting UE shall obey the Rel-15 CellReservedForOtherUse indication when no Rel-16 NPN information is provided. 

Proposal 2: An LS to RAN2 should be sent to submit Proposal 1 and ask them to consider whether a CellReservedForOtherUseR16 is required for NPN cells and NPN-supporting UEs.

Proposal 3: limited service is not supported on SNPN cells.

Proposal 4: Support for Emergency services in INPN CAG cells is introduced in Rel-16. 

Proposal 5: A UE only allowed to access 5GS via CAG cells is not restricted to camp on non-NPN cells in limited service state, following existing specifications.

Proposal 6: No limited NPN service state is defined in Rel-16 (whether for SNPN or INPN). No notion of Acceptable CAG cell is introduced.

Proposal 7: Should the UE not be able to camp on a suitable CAG Cell, it may attempt to camp on any (non-NPN) Acceptable cell as per existing specifications.

A draft LS and CRs are provided in [1, 2, 3].
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� This scenario is analogous to the non-NPN scenario of a UE not having a valid SIM/subscription
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