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1	Introduction
The support of IMS voice and emergency services in SNPN is also part of Enhancement for Private Network Support for NG-RAN work item (RP-202363). Moreover, at SA2#92e it was also agreed to support PWS in NPNs. This paper discusses the RAN2 aspects of these features.
2	Discussion
2.1	Requirement on ETWS and CMAS support 
At SA#92e SA approved the WID (SP-210585) and CR (to 22.261 in SP-210586) introducing service requirements to support PWS over NPN in Rel-17, and asked the relevant stage-2/3 WGs to proceed with the corresponding normative work (see incoming LS in R2-2106983). As PWS is already supported in PNI-NPNs by Rel-16 specifications, the additional specification work that is needed to enhance the specification with the support of PWS in SNPNs.
At RAN2#114 it was found that this addition only requires minor work in RAN2:
support of PWS over SNPN:
· It seems feasible to do this in R17 from R2 persepctive. Very small impact foreseen

The reception of ETWS /CMAS messages requires the UE to monitor short messages and acquire the relevant SIB messages. In Rel-16 specifications the limitation that PWS is not supported in SNPNs was introduced in the stage 2 specification (clause 16.6.1 of TS 38.300):
Emergency services and ETWS /CMAS are not supported in SNPN.
Proposal 1: Remove the limitation that emergency services and ETWS/CMAS are not supported in SNPN from clause 16.6.1 of TS 38.300.
The enhancements required to support the reception of ETWS/CMAS in IDLE/INACTIVE mode is discussed in section 2.4.
2.2	Open emergency support related requirements
During the email discussion [033][eNPN] at RAN2#113 (see R2-2102309) the following two emergency related requirements remained open: 
Proposal 7: RAN2 to discuss whether “R17 SNPN-capable UEs that are not in SNPN Access Mode” and “R17 Non-SNPN capable UEs” can camp on an SNPN cell supporting emergency services to obtain emergency services.
Proposal 8: RAN2 to discuss whether R16 and R15 UEs are allowed to camp on an SNPN cell supporting emergency services to obtain emergency services.
The support of the camping of "R17 SNPN-capable UEs that are not in SNPN Access Mode”, “R17 Non-SNPN capable UEs”, and "Pre-Rel-17" on an SNPN cell to obtain emergency services is similar to the issue that was discussed in Rel-16 to enable emergency sessions from PNI-NPN cells for non-NPN capable UEs. During Rel-16 discussion it was found that it is not acceptable that all Rel-16 UEs support NPN feature. The solution that was agreed is that this problem can be solved in a deployment specific way by broadcasting a PLMN ID that is not expected to be selected by UEs normally and thus mainly selected by UEs for emergency session. This concept is captured in a NOTE in clause 16.7.2.1 of 38.300.
NOTE:	A non-CAG-capable UE (e.g. Rel-15 UE) considers a CAG-only cell as acceptable cell if the cell is not barred to Rel-15 UEs, and if a PLMN ID without CAG list is broadcast and that PLMN is forbidden (e.g. by use of a PLMN ID for which all registration attempts are rejected such that the PLMN ID becomes forbidden).
If we assume that requiring all Rel-17 UEs to be able to read NPN specific SIB1 is not acceptable, a similar approach as in case of Rel-16 PNI-NPNs can be applied: RAN2 specifications do not explicitly enable that other than Rel-17 UEs in SNPN Access Mode select a SNPN cell to obtain emergency services, but SNPNs may use special PLMN IDs, which definition is out of the scope of 3GPP, to enable emergency sessions for all UEs from SNPNs cells.
Note also that the latest SA2 specification (TS 23.501 version 17.1.1) does not support the concept that UEs that are not in SNPN Access Mode select an SNPN for any purpose (clause 5.30.2.4.1):
If a UE is not set to operate in SNPN access mode, even if it is SNPN-enabled, the UE does not select and register with SNPNs. A UE not set to operate in SNPN access mode performs PLMN selection procedures as defined in clause 4.4 of TS 23.122 [17].
Proposal 2: Only Rel-17 UEs that are in SNPN Access Mode can select a SNPN to obtain emergency services. Supporting emergency services for other UEs in SNPN cells can be solved at deployment level in a similar way as emergency services are enabled from PNI-NPN cells in Rel-16.
2.3	Broadcasting new parameters
At RAN2#113e the following agreements were made in this area:
· Extend the ims-EmergencySupport field to SNPN cells (it is FFS whether to reuse the existing IE or add new IEs indicating the support for IMS emergency).

During the discussion in RAN2#113e (see R2-2102309) it remained open whether the ims-EmergencySupport for SNPN should be configured per-network or per cell. The legacy ims-EmergencySupport is set if at least one of the PLMN's in a shared environment supports IMS emergency bearer services. If the same flag is re-used for the SNPN case, then in shared cells it will be ambiguous whether an SNPN or a PLMN supports emergency session in the cell and this can lead to scenarios when a UE attempts to initiate emergency sessions when they are not supported; e.g.; if only PLMN(s) support emergency sessions, then a UE in SNPN Access Mode may also select the cell to obtain emergency session from an SNPN, which will result in failed emergency session attempts. Therefore, the clean solution to introduce a new indicator to indicate emergency support in SNPNs.
According to clause H.2 of TS 23.167 the UE should be aware which SNPN(s) support emergency sessions in shared environment:
-	If the broadcast indicator in an NR cell indicates that the cell provides access to SNPNs and that 5GC supports emergency services, the UE shall only register to the core network of the SNPN that indicates support for emergency services. If broadcast indicators indicate that one or more SNPNs and/or PLMNs support emergency services, then the UE initiates emergency services to either a SNPN or a PLMN according to UE implementation.
Therefore, the new indicator should be SNPN specific.
Proposal 3.1: Introduce a new IE that indicates the support of IMS emergency per SNPN.
The new indicator of IMS emergency support provides essential information for cell access, as the UE should know this information before accessing the cell. Therefore, SIB1 is logical location of the new indicator.
Proposal 3.2: The new indicator for IMS emergency support in SNPN is included in SIB1.
The need to support eCall over IMS in SNPNs remained open at RAN2#113. According clause 5.16.4.1 of the latest Rel-17 version of TS 23.501 (version 17.1.1) "There is no support for eCall over IMS for SNPNs in this Release.". Therefore, it is proposed that RAN2 should not work eCall support in SNPNs.
Proposal 3.3: RAN2 assumes that eCall over IMS is not supported in SNPNs.
2.4	Enhancements in IDLE/INACTIVE mobility
In Release-16 a UE in SNPN Access Mode never selects an acceptable cell. With the introduction of IMS emergency and CMAS/ETWS support in SNPNs this should be changed in Rel-17. At RAN2#113e the following agreements were made:
· For reserved cells specified in TS 38.304, all acceptable cells of an SNPN supporting emergency services are treated as suitable when the UE has an ongoing emergency call.
· R17 UEs in SNPN Access Mode can camp on an acceptable SNPN cell supporting emergency services to obtain emergency services.

A UE can receive ETWS and CMAS messages when it is camping in an acceptable cell. Therefore, the new requirement of supporting CMAS/ETWS (see section 2.1) means that a UE can camp on an acceptable cell to receive ETWS-CMAS messages.
Proposal 4.1: A UE in SNPN Access Mode can camp on an acceptable SNPN cell to receive ETWS-CMAS messages.
The UE behaviour in SNPN AM in Any Cell Selection state was no specified in Rel-16, as the UE should never enter in any cell selection state in SNPN AM in Rel-16:
[bookmark: _Toc29245219][bookmark: _Toc37298570][bookmark: _Toc46502332][bookmark: _Toc52749309][bookmark: _Toc76506100][bookmark: _Hlk513293914]5.2.7	Any Cell Selection state
This state is applicable for RRC_IDLE and RRC_INACTIVE state. In this state, the UE shall perform cell selection process to find a suitable cell. If the cell selection process fails to find a suitable cell after a complete scan of all RATs and all frequency bands supported by the UE, the UE not in SNPN Access Mode shall attempt to find an acceptable cell of any PLMN to camp on, trying all RATs that are supported by the UE and searching first for a high-quality cell, as defined in clause 5.1.1.2.
The UE, which is not camped on any cell, shall stay in this state.
In Rel-17 a UE in SNPN Access Mode can also be in Any Cell Selection state and thus clause 5.2.7 of TS 38.304 should be extended with UE behaviour in SNPN Access Mode in the following way: "A UE in SNPN Access Mode shall attempt to find an acceptable cell of any SNPN".
Proposal 4.2: A UE in SNPN Access Mode is in "Any Cell Selection state" (clause 5.2.7 of TS 38.304) shall attempt to find an acceptable cell of any SNPN.
Due to the same reasons Camped on Any Cell state, which is specified in clause 5.2.8 of TS 38.304, will also become relevant for UEs in SNPN Access Mode in Rel-17:
[bookmark: _Toc29245220][bookmark: _Toc37298571][bookmark: _Toc46502333][bookmark: _Toc52749310][bookmark: _Toc76506101]5.2.8	Camped on Any Cell state
This state is only applicable for RRC_IDLE state. In this state, the UE shall perform the following tasks:
-	monitor Short Messages transmitted with P-RNTI over DCI as specified in clause 6.5 in TS 38.331 [3];
-	monitor relevant System Information as specified in TS 38.331 [3];
-	perform necessary measurements for the cell reselection evaluation procedure;
-	execute the cell reselection evaluation process on the following occasions/triggers:
1)	UE internal triggers, so as to meet performance as specified in TS 38.133 [8];
2)	When information on the BCCH used for the cell reselection evaluation procedure has been modified.
-	regularly attempt to find a suitable cell trying all frequencies of all RATs that are supported by the UE. If a suitable cell is found, UE shall move to camped normally state.
-	if the UE supports voice services and the current cell does not support IMS emergency calls as indicated by the field ims-EmergencySupport in SIB1 as specified in TS 38.331 [3], the UE shall perform cell selection/reselection to an acceptable cell that supports emergency calls in any supported RAT regardless of priorities provided in system information from current cell, if no suitable cell is found.
There are two new aspects that should be considered due to support of camping on an SNPN cell:
1)	New indicator different from ims-EmergencySupport may be introduced to indicate the support of emergency sessions in an SNPN. Moreover, in case of SNPNs no other RAT than NR should be considered.
2)	The support of CMAS/ETWS notification is not addressed in the current specification. The background assumption is that if CMAS/ETWS is supported in a cell in an area, then most probably all cells in that area shall support it due to regulatory requirements. This assumption is not valid in case of SNPNs, as the support of CMAS/ETWS un SNPNs may depend on their size, on the used frequency band etc. Therefore, it can easily happen that some SNPN cells support CMAS/ETWS while others do not support it in an area.
To address the above issues, it is proposed to extend clause 5.2.8 that the UE SNPN Access Mode shall attempt to find a SNPN cell that supports emergency sessions and/or CMAS/ETWS notifications. 
Proposal 4.3: Extend clause 5.2.8 ("Camped on Any Cell state") of TS 38.304 with the following points
a)	If the UE is in SNPN Access Mode and the UE supports voice services, then the UE shall attempt to find an acceptable cell of any SNPN that supports emergency sessions.
[bookmark: _Hlk78555728]b)	If the UE in SNPN Access Mode, then the UE shall attempt to find an acceptable cell of any SNPN that supports CMAS/ETWS.
3	Conclusion
This document has made the following observations and proposals:
Proposal 1: Remove the limitation that emergency services and ETWS/CMAS are not supported in SNPN from clause 16.6.1 of TS 38.300.
Proposal 2: Only Rel-17 UEs that are in SNPN Access Mode can select a SNPN to obtain emergency services. Supporting emergency services for other UEs in SNPN cells can be solved at deployment level in a similar way as emergency services are enabled from PNI-NPN cells in Rel-16.
Proposal 3.1: Introduce a new IE that indicates the support of IMS emergency per SNPN.
Proposal 3.2: The new indicator for IMS emergency support in SNPN is included in SIB1.
Proposal 3.3: RAN2 assumes that eCall over IMS is not supported in SNPNs.
Proposal 4.1: A UE in SNPN Access Mode can camp on an acceptable SNPN cell to receive ETWS-CMAS messages.
Proposal 4.2: A UE in SNPN Access Mode is in "Any Cell Selection state" (clause 5.2.7 of TS 38.304) shall attempt to find an acceptable cell of any SNPN.
Proposal 4.3: Extend clause 5.2.8 ("Camped on Any Cell state") of TS 38.304 with the following points
a)	If the UE is in SNPN Access Mode and the UE supports voice services, then the UE shall attempt to find an acceptable cell of any SNPN that supports emergency sessions.
b)	If the UE in SNPN Access Mode, then the UE shall attempt to find an acceptable cell of any SNPN that supports CMAS/ETWS.




