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Abstract of the contribution: This paper proposes updates to solution #1.
Discussion
The solution #1 proposes to support equivalent SNPNs by re-using the principles of equivalent PLMNs.
The PLMN option of keeping equivalent PLMNs in an RA seems to be missing in the solution #1 proposal.
As the TAI list in the RA does not include any NID we would either need to:
1.	extend the TAI list e.g. in NAS by adding a new Partial tracking area identity list – type of list that includes also the NID, and in NGAP by extending the TAI definition or 
2.	E-SNPNs need to coordinate the TACs such that they do not overlap, or
3.	we would need to provide the NID in a separate IE, or
4.	we need to clarify that SNPNs does not support equivalent SNPNs within the RA.
If the equivalent SNPNs within an RA is to be supported, it seems option 1 is easiest as is aligned with 24.501 keeping different options for the TAI list and for NGAP adding a new IE extending the current TAI definition seems possible.
Proposal
Add the following solution to TR 23.700-08.

*** BEGIN CHANGES ***
[bookmark: _Toc101340368]6.1	Solution #1: Enable efficient mobility via equivalent SNPNs
[bookmark: _Toc101340369]6.1.1	Introduction
The solution addresses key issue #1 "Enhanced mobility between SNPNs without new network selection".
The solution utilizes a list of SNPN identities (i.e. a list of combinations of PLMN ID and NID) to enable UE with one single SNPN subscription to efficiently access different SNPNs without performing new network selection. The list is implemented by the similar logic as the list of equivalent PLMNs, as specified in clause 5.18.2a of TS 23.501 [3].
The solution also re-use existing function as specified in clause 5.18.1 of TS 23.501 [3], where different combination of PLMN ID and NID can point to the same 5GC.
[bookmark: _Toc101340370]6.1.2	Functional Description
In existing specification, the UE can receive a list of equivalent PLMNs from core network. Such equivalent PLMN list will assist UE to select a cell from another PLMN during mobility without the need to perform new network selection.
In this solution, a list of equivalent SNPNs is proposed to facilitate the idle and connected mobility between SNPNs, reusing similar functions which are defined for PLMN:
-	The core network can provide a list of SNPN identities to the UE that the UE consider as equivalent to the registered SNPN.
-	The list of equivalent SNPNs can be prepared based on AMF local configuration.
-	The UE stores the list of equivalent SNPNs, and update or delete the list at the end of each registration procedure in the same way as done with the list of equivalent PLMNs as described in TS 23.122 [6] and TS 24.501 [7].
-	The stored list consists of a list of equivalent SNPNs' identities as downloaded by the network plus the SNPN identity of the registered SNPN that downloaded the list. When the UE is switched off, the UE shall keep the stored list so that it can be used for SNPN selection after switch on.
-	The lists of equivalent SNPNs are stored and used per SNPN subscription by the UE.
-	These SNPNs in the list shall be regarded by the UE as equivalent to each other for SNPN selection and cell (re)selection.
-	The list can also be provided from AMF to NG-RAN for the purpose of connected mode mobility.
[bookmark: _Toc101340371]6.1.3	Procedures
When UE accesses multiple SNPNs using the credentials holder function as depicted in Figure 6.1.3-1, the following applies:
-	SNPN-1 and SNPN-2 are identified by different SNPN identity, i.e. combination of PLMN ID and NID.
-	SNPN-1 and SNPN-2 are the Credentials Holder(CH) for each other:
-	UE of SNPN-1 can register in SNPN-2, where using SNPN-1 as the CH.
-	UE of SNPN-2 can register in SNPN-1, where using SNPN-2 as the CH.
-	NFs from one SNPN  (e.g. SNPN-1) are only authorized to consume services from the other SNPN (e.g. SNPN-2) which is acting as CH, as depicted in Figure 5.30.2.9.3-1 of TS 23.501 [3].
-	UE from each SNPN has only the subscription/credential from the respective SNPN:
-	UE of SNPN-1 has only subscription/credential from SNPN-1.
-	UE of SNPN-2 has only subscription/credential from SNPN-2.
-	When UE holds the list of equivalent SNPNs (SNPN-1 and SNPN-2), it efficiently makes cell (re)selection when doing idle mode mobility between the SNPN-1's NG-RAN and SNPN-2's NG-RAN, without the need to perform network selection.


Figure 6.1.3-1: UE accesses multiple SNPNs using CH
When UE accesses multiple SNPNs belonging to the same administrative entity as depicted in Figure 6.1.3-2, the following applies:
-	SNPN-1 and SNPN-2 are identified by different SNPN identity, i.e. combination of PLMN ID and NID.
-	SNPN-1 and SNPN-2 belong to the same administrative entity. A common 5GC is used and can be managed by the same administrative entity to support both SNPN identities of SNPN-1 and SNPN-2.
-	NFs of one SNPN (e.g. SNPN-1) can be authorized to consume services from NFs of the other SNPN (e.g. SNPN-2).
-	UE from each SNPN has only the subscription from the respective SNPN.
-	When UE is provided with the list of equivalent SNPNs (SNPN-1 and SNPN-2), it efficiently makes cell (re)selection when doing idle mode mobility between the SNPN-1's NG-RAN and SNPN-2's NG-RAN, with all the mobility and session context transferred, but without the need to perform network selection. PDU session continuity is supported.
-	UE selects and attempts registration on available and allowable SNPNs by taking the equivalent SNPNs (if available) into account.
NOTE 1:	CT WG1 will specify the details and final order of the network selection procedure.
-	When NG-RAN is provided with the list of equivalent SNPNs(SNPN-1 and SNPN-2) in the MRL, it makes use of such info to achieve connected mode mobility between SNPN-1 and SNPN-2.
-	In the case of handover or network controlled release to a shared network:
-	When multiple SNPN IDs are broadcasted in a cell selected by NG-RAN, NG-RAN selects a target SNPN, taking into account the list of SNPN IDs which are equivalent to the serving SNPN in the Mobility Restriction List (MRL) from the AMF.
-	For Xn based HO procedure, source NG-RAN indicates the selected SNPN ID to the target NG-RAN.
-	For N2 based HO procedure, the source NG-RAN indicates a selected SNPN ID to the AMF in the HO required message. Source AMF uses the selected SNPN ID and target tracking area information supplied by the source NG-RAN to select the target AMF. The source AMF should forward the selected SNPN ID to the target AMF. The target AMF indicates the selected SNPN ID to the target NG-RAN so that the target NG-RAN can select target cells for future handover appropriately.
NOTE 2:	It is up to RAN WG3 to decide how to add the selected SNPN ID in NGAP for connected mode mobility.
Serving SNPN ID if changed is indicated to the UE as part of the UE registration procedure.


Figure 6.1.3-2: UE accesses multiple SNPNs belonging to the same administrative entity
If equivalent SNPNs within an RA is to be supported, then NAS can be extended with a new Partial tracking area identity list – type of list that includes also the NID (together with the MCC and MNC), and NGAP can be extended allowing the TAI list to be associated to different SNPNs e.g. by adding a new TAI encoding for SNPNs.
NOTE 3:	For ensuring TAI list to work with Equivalent SNPNs, the NID must be defined to be unique, i.e. the UE will by default assume it is unique. The NID included in the new Partial tracking area must be configured such that NID is unique at least across the Registration Areas.
[bookmark: _Toc101340372]6.1.4	Impacts on services, entities, and interfaces
UE and AMF support of equivalent SNPN list in NAS.
NG-RAN and AMF support of equivalent SNPNs in NGAP.
UE/NG-RAN/AMF take equivalent SNPN list into consideration, for supporting relevant functions, e.g.:
-	idle/connected network selection.
-	cell (re)selection.
AMF to inform UE the registered SNPN ID change during mobility in Registration Accept message.
Minor impact on the following clauses in TS 23.501 [3]:
-	clause 5.18.1, NOTE 3.
-	clause 5.18.2a.
-	clause 5.18.4.
NGAP impact for supporting connected mode mobility between SNPNs.
NOTE:	It is up to RAN WG3 to decide how to extend NGAP for connected mode mobility.
If equivalent SNPNs within an RA is to be supported, then AMF and the UE needs to support a new Partial tracking area identity list – type of list that includes also the NID (together with the MCC and MNC), and NGAP is updated to support TAIs of different SNPNs (i.e. associated to MCC, MNC and NID).

*** END CHANGES ***
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