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[bookmark: _Ref165266342]Introduction
R17 NPN is aiming at supporting the enhanced non-public network (eNPN) for NG-RAN resulting from the SA2 study on the enhanced support of NPN. One of RAN objective is to specify the corresponding RAN functionality where necessary as following:
· Support of IMS voice and emergency services for SNPN [RAN2]
· Broadcasting of relevant parameters [RAN2]
In RAN2#113e meeting, RAN2 has initial discussion on this topic, and the following agreements has been achieved:
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).
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.
The voiceFallbackIndication field in RRCRelease and MobilityFromNRCommand is not applicable to SNPN cells.

In this contribution, we will further analyse the possible RAN impacts on the support of IMS voice and emergency service and give our proposals.
Discussion
 The Support of IMS voice for SNPN
For normal IMS voice, TS 23.501 has specified that the serving SNPN provides the IMS voice over PS indication and the indication is per registration area. As it is a NAS capability, there is no RAN impact.
In addition, TS 23.501 has also specified that “Emergency Services Fallback is not supported for SNPN”. Thus, from the view of RAN2, there is no RAN2 impact for supporting IMS voice for SNPN.
Proposal 1: The Support of IMS voice for SNPN has no RAN2 impact. 
2.2 The Support of emergency service for SNPN
In the legacy PLMN, IMS related parameters (i.e. eCallOverIMS-Support IE and ims-EmergencySupport IE) broadcast in SIB1 indicate the support of IMS voice and emergency services in the cell so that UEs in limited service state can camp on and obtain emergency service via this cell. 
Similarly, SPNN should provide IMS related parameters if it can support emergency service. For eCall over IMS, the majority of RAN2 company think it is out of scope in the previous email discussion. But RAN2 is not sure if this understanding is correct. Based on the latest T2 23.501, it has specified that “There is no support for eCall over IMS for SNPNs in this Release”. Thus, RAN2 can confirm that there is no need to broadcast the support indicator of eCall over IMS by SNPN in this release.
Proposal 2: Confirm that there is no support for eCall over IMS for SNPN in this release. 
[bookmark: _Hlk78917278]When the UE is camped normally in the cell (i.e. not in limited service state), the serving AMF includes an indication for Emergency Services Support within the Registration Accept, which has no additional impact on RAN. 
Next, we will focus on the support of emergency service in limited service state.
(1) Issue 1: Availability of emergency service
In RAN2#113e meeting, RAN2 has discussed which kinds of UE can obtain emergency service via SNPN cell supporting emergency service and agreed that UE operating in SNPN mode can camp on an acceptable SNPN cell. RAN2 are not sure if non-SNPN capable UE and SNPN capable UE not operating in SNPN Access mode can camp on an SNPN cell, and the majorities suggest to ask SA2 for confirmation. As RAN2 cannot reach an agreement on the question during drafting the related LS, the related issues are not included in the LS. In the subsequent RAN2 meetings, RAN2 does not achieve any progress on this topic as no TU is allocated while CT1 has made some agreements on it. 
In TS 23.122, the following description has specified:
	3.5	No suitable cell (limited service state)
There are a number of situations in which the MS is unable to obtain normal service from a PLMN or SNPN. These include:
a)	Failure to find a suitable cell of the selected PLMN or of the selected SNPN;
b)	No SIM in the MS or the "list of subscriber data" with no valid entry;
<omitting>
For the items a to f, if the MS does not operate in SNPN access mode, the MS attempts to camp on an acceptable cell, irrespective of its PLMN identity, so that emergency calls or access to RLOS can be made if necessary, with the exception that an MS operating in NB-S1 mode, shall never attempt to make emergency calls or to access RLOS. When in the limited service state with a valid SIM, the MS shall search for available and allowable PLMNs in the manner described in clause 4.4.3.1 and when indicated in the SIM also as described in clause 4.4.3.4. 



Based on the above description, UE not operating in SNPN access mode attempts to camp on an acceptable cell irrespective of its PLMN identity, if UE is unable to obtain normal services from a PLMN. From our understanding, this restricts that UE in not operating SNPN access mode should select PLMN supporting emergency services to obtain emergency services. 
Proposal 3：In limited state, UE not operating in SNPN mode should camp on a cell of PLMN supporting emergency services to obtain emergency services.
For UE operating in SNPN access mode, TS 23.122 specifies the UE behaviour in limited state as bellow:
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There are a number of situations in which the MS is unable to obtain normal service from a PLMN or SNPN. These include:
a)	Failure to find a suitable cell of the selected PLMN or of the selected SNPN;
b)	No SIM in the MS or the "list of subscriber data" with no valid entry;
<omitting>
[bookmark: _Hlk78899293]For the items a, c, d and f, if the MS operates in SNPN access mode and the MS has a valid entry in the "list of subscriber data", the MS shall search for available and allowable SNPNs in the manner described in clause 4.9.3.1. For the item b, if the MS operates in SNPN access mode, the MS attempts to camp on an acceptable cell so that emergency calls can be made if supported and necessary. When in the limited service state, with the exception of performing an initial registration for emergency services, 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. If the MS needs to make an emergency call, the MS supports accessing a PLMN, and there is no available SNPN supporting emergency services, the MS shall stop operating in SNPN access mode.



Based on the above description, UE shall exist the SNPN access mode if there is no available SNPN supporting emergency services. From our understanding, this restricts that UE in operating SNPN access mode shall only select available SNPN supporting emergency services. If UE in operating SNPN access mode can select available PLMN supporting emergency services, there is no need for UE to stop operating in SNPN access mode.
Proposal 4：In limited state, UE operating in SNPN mode shall not camp on a cell of PLMN supporting emergency services to obtain emergency services.
In R16 NPN, UE in SNPN Access Mode shall not initial emergency service. Moreover, emergency service bearer and ETWS/CMAS are not supported in SNPN. Thus, UE in SNPN Access Mode shall stay in any cell selection state if the UE cannot find a suitable cell to camp on, which can refer to the following specification. 
	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 R17 eNPN, emergency service is supported for SNPN. It is reasonable that UE in SNPN Access Mode shall attempt to find an acceptable cell of any SNPN when the UE is in any cell selection state. 
Proposal 5: In Any cell selection state, UE in SNPN Access Mode shall attempt to find an acceptable cell of any SNPN to camp on.
(2) Issue 2: indication of emergency service for SNPN
In RAN2#113e meeting, RAN2 has discussed whether the reuse the existing ims-EmergencySupport IE or add new IEs indicating the support for IMS emergency, and no agreement has achieved.
Next, we will analyse these two solutions one by one.
In the current specification, the ims-EmergencySupport IE is set to “support” if at least one of the PLMN's in a shared environment supports IMS emergency bearer services. If we reuse this IE for SNPN case, this IE will be set to “support” if at least one of the PLMN's or SNPN’s in a shared environment supports IMS emergency bearer services. 
The following table 1 show the UE behavior under the case that the ims-EmergencySupport IE is set to “support” when at least one SNPN or PLMN supporting emergency service in RAN sharing scenario.
Table 1. UE behavior when the reusing ims-EmergencySupport IE is set to “support” 
	
	R17 RAN sharing
PLMN 1: not support
SNPN 1: support
	R16 RAN sharing
PLMN 1: support
SNPN1: not support
	R15 RAN sharing
PLMN 1: support

	R17 SNPN only cell

	Legacy R15 UE
	Not know if a cell is PLMN and SNPN shared cell
Legacy behavior: Initial emergency
But, fail
	Legacy behavior: Initial emergency
and success

	Legacy behavior: Initial emergency
and success

	Not know if a cell is SNPN only cell
Legacy behavior: Initial emergency
But,fail 

	R16 non-NPN UE
	Not know if a cell is PLMN and SNPN shared cell
Legacy behavior: Initial emergency
But,fail
	Legacy behavior: Initial emergency
and success

	Legacy behavior: Initial emergency
and success

	Not know if a cell is SNPN only cell
Legacy behavior: Initial emergency
But,fail

	R16 NPN UE
	Know if a cell is PLMN and SNPN shared cell
For CAG UE: Initial emergency
and fails
for SNPN mode UE: not initial emergency
	For CAG UE:  Initial emergency
and success
for SNPN mode UE: not initial emergency
	CAG UE: 
Initial emergency
and success
SNPN mode UE:Not Initial emergency
	Know if a cell is SNPN only cell
For CAG UE: not Initial emergency
for SNPN mode UE: not initial emergency

	R17 non-NPN UE
	Not know if a cell is PLMN and SNPN shared cell
Legacy behavior:
Initial emergency
and fails
	Legacy behavior: Initial emergency
and success

	Legacy behavior: Initial emergency
and success

	Legacy behavior: Initial emergency
But,fail

	R17 NPN UE
	Know if a cell is PLMN and SNPN shared cell
For CAG UE: Initial emergency
and fails
for SNPN mode UE: not initial emergency
	Not Know if a cell is R16 or R17 PLMN and SNPN shared cell
For CAG UE: Initial emergency
and success
for SNPN mode UE: initial emergency and fail
	For CAG UE: Initial emergency
and success
for SNPN mode UE: not initial emergency
	Know if a cell is R16 or R17 SNPN only cell
Initial emergency
and success
 




Based on the above table 1, the following observations can be obtained if the existing ims-EmergencySupport IE is reused for SNPN:
Observation 1: If the existing IMS support IE is reused for SNPN, UE not operating in SNPN access mode (e.g. R15 UE) will initial unnecessary emergency registration via a SNPN only cell or RAN shared cell with only shared SNPNs support emergency service.
Observation 2: If the existing IMS support IE is reused for SNPN, UE operating in SNPN access mode (e.g. R17 UE) will initial unnecessary emergency registration via RAN shared cell with only shared PLMNs support emergency service.
The following table 2 show the UE behavior under the case that a new IMS support IE is used to indicate the SNPN supporting emergency service in RAN sharing scenario.
Table 2. UE behavior when the new indicator for SNPN is set to “support” 
	
	R17 RAN sharing
PLMN 1: not support
SNPN 1: support
	R16 RAN sharing
PLMN 1: support
SNPN1: not support
	R15 RAN sharing
PLMN 1: support

	R17 SNPN only cell

	Legacy R15 UE
	Legacy behavior: not Initial emergency as the legacy IMS support IE is absent
	Legacy behavior: Initial emergency
and success

	Legacy behavior: Initial emergency
and success

	Legacy behavior: not Initial emergency as the legacy IMS support IE is absent

	R16 non-NPN UE
	Legacy behavior: not Initial emergency as the legacy IMS support IE is absent
	Legacy behavior: Initial emergency
and success

	Legacy behavior: Initial emergency
and success

	Legacy behavior: not Initial emergency as the legacy IMS support IE is absent

	R16 NPN UE
	Know if a cell is PLMN and SNPN shared cell
For CAG UE: not Initial emergency
for SNPN mode UE:  initial emergency and success
	For CAG UE:  Initial emergency
and success
for SNPN mode UE: not initial emergency
	CAG UE: 
Initial emergency
and success
SNPN mode UE: Not Initial emergency
	Know if a cell is SNPN only cell
For CAG UE: not Initial emergency
for SNPN mode UE: not initial emergency

	R17 non-NPN UE
	Not know if a cell is PLMN and SNPN shared cell
Legacy behavior:
Initial emergency
and success
	Legacy behavior: Initial emergency
and success

	Legacy behavior: Initial emergency
and success

	Legacy behavior: not Initial emergency as the legacy IMS support IE is absent

	R17 NPN UE
	For CAG UE: not Initial emergency as the legacy IMS support IE is absent
for SNPN mode UE:  initial emergency and success as the new IMS support IE is present
	For CAG UE: Initial emergency
and success
for SNPN mode UE: not initial emergency as the new IMS support IE is absent
	For CAG UE: Initial emergency
and success
for SNPN mode UE: not initial emergency as the new IMS support IE is absent
	Initial emergency
as the new IMS support IE is present
 




Based on the analysis in the above table 2, the following observations can be obtained if a new IE(s) indicating the support for IMS emergency for SNPN is introduced.
Observation 3: The new IE(s) indicating the support for IMS emergency for SNPN can avoid that UE not operating in SNPN access mode (e.g. R15 UE) to initial unnecessary emergency registration via a SNPN only cell or RAN shared cell with only shared SNPNs support emergency service.
Observation 4: The new IE(s) indicating the support for IMS emergency for SNPN is introduced, UE not operating in SNPN access mode (e.g. R15 UE) to initial unnecessary emergency registration via a SNPN only cell or RAN shared cell with only shared SNPNs support emergency service.
Compared with the solution of reusing the existing IMS support indication and the solution of introducing a new IMS support indication IE(s) for SNPN, the latter one is suggested, which have advantages as shown in observation 3 and observation 4.
The next issue is whether the new IMS support indication is cell specific or SNPN specific. 
Actually, there exists same discussion for PLMN case in Rel-9, which spans from RAN2#65bis meeting to RAN2#68bis meeting. Finally, a cell specific ims-EmergencySupport IE in SIB1 is introduced to indicate whether the cell supports IMS emergency bearer services for UEs in limited service mode, which is supported by CT1 (please refer to reply LS R2-096302). For SNPN case, it is suggested to follow the design principle of PLMN (e.g. cell specific indication) to avoid repetitive and time-consuming discussion. 
Proposal 6: A new cell-specific indicator is introduced in SIB1 to indicate the support for IMS emergency service of SNPN(s). If absent, IMS emergency call is not supported by the SNPN(s) in the cell for UEs in limited service mode.
In the latest TS 38.331 as below, the presence of ims-EmergencySupport IE indicates the cell support IMS emergency service for UEs in limited service mode, which does not distinguish whether PLMNs of the cell or SNPNs of the cell support emergency service. This does not matter in Release 16 as SNPN does not support emergency service and UE operating in SNPN access mode shall not initial emergency service in R16. But in R17, the field description of this IE shall be modified to only apply to PLMNs.
	ims-EmergencySupport:
Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell for UEs in limited service mode.
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Proposal 7: Change the field description of ims-EmergencySupport IE into “Indicates whether the PLMN(s) in the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the PLMN(s) in the cell for UEs in limited service mode”.
Conclusions
Based on the analysis given above, we have the following Observations and Proposals:
Observation 1: If the existing IMS support IE is reused for SNPN, UE not operating in SNPN access mode (e.g. R15 UE) will initial unnecessary emergency registration via a SNPN only cell or RAN shared cell with only shared SNPNs support emergency service.
Observation 2: If the existing IMS support IE is reused for SNPN, UE operating in SNPN access mode (e.g. R17 UE) will initial unnecessary emergency registration via RAN shared cell with only shared PLMNs support emergency service.
Observation 3: The new IE(s) indicating the support for IMS emergency for SNPN can avoid that UE not operating in SNPN access mode (e.g. R15 UE) to initial unnecessary emergency registration via a SNPN only cell or RAN shared cell with only shared SNPNs support emergency service.
Observation 4: The new IE(s) indicating the support for IMS emergency for SNPN is introduced, UE not operating in SNPN access mode (e.g. R15 UE) to initial unnecessary emergency registration via a SNPN only cell or RAN shared cell with only shared SNPNs support emergency service.
Proposal 1: The Support of IMS voice for SNPN has no RAN2 impact. 
[bookmark: _Toc502437832]Proposal 2: Confirm that there is no support for eCall over IMS for SNPN in this release. 
Proposal 3：In limited state, UE not operating in SNPN mode should camp on a cell of PLMN supporting emergency services to obtain emergency services.
Proposal 4：In limited state, UE operating in SNPN mode shall not camp on a cell of PLMN supporting emergency services to obtain emergency services.
Proposal 5: In Any cell selection state, UE in SNPN Access Mode shall attempt to find an acceptable cell of any SNPN to camp on.
Proposal 6: A new cell-specific indicator is introduced in SIB1 to indicate the support for IMS emergency service of SNPN(s). If absent, IMS emergency call is not supported by the SNPN(s) in the cell for UEs in limited service mode.
Proposal 7: Change the field description of ims-EmergencySupport IE into “Indicates whether the PLMN(s) in the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the PLMN(s) in the cell for UEs in limited service mode”.
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