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1 Introduction
RAN2 has received an LS from SA2 [1] asking RAN2 to provide some feedbacks on RAN sharing and Emergency services with NPN as follows:
	· 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 concluded that the system architecture should support RAN sharing between a PNI-NPN (with CAG) and an SNPN. This feature should be applicable to Rel-16 UEs that support either PNI-NPN with CAG or SNPN or both. SA2 sees value in supporting this scenario, but 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 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 that according to TS 23.501 clause 5.30.3.2 the CAG identifiers are broadcasted on per-PLMN basis.

· In addition, SA2 respectfully asks RAN2 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.


The actions are as the follows:

	· ACTION:
SA2 respectfully seeks feedback from RAN2 whether they see any issue to support scenarios E1 and RS1 for Rel-16 UEs.

· ACTION:
SA2 respectfully asks RAN2 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.


Hence, in this contribution, we focus on analysis on the above issues.
2 Discussion
2.1 Support for Emergency services in CAG cells
As agreed in SA2, emergency services are not supported in SNPN mode, the scenarios analysis of emergency services support are limited in CAG cells. 

In the LS from SA2, the scenarios regarding Emergency service in CAG cells are listed as follows:
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.

There are two cases of Emergency Service support that need to be considered for CAG Cell:
1. UE supports the CAG feature, but is not authorized for any of the advertised CAG IDs of the CAG Cell
2. Rel-16 UEs not supporting the CAG feature
To acquire emergency services the following procedures apply to the UE:

- A UE camped normally on a cell initiates the normal initial Registration procedure if not already Registrationed. An Registrationed UE will initiate the establishment of the PDU Session(s) used for the emergency services to receive emergency bearer services.

- A UE in limited service state initiates the Registration procedure indicating that the Registration is being performed to receive emergency services.

Regarding the SA2’s question, it obviously focous on the UE in limited service state.

If the network supports emergency services for a UE in limited service, then the network will provide emergency bearer services to the UE independently of whether the UE can be authenticated, has roaming or mobility restrictions or a valid subscription depending on local regulation. Depending on local regulation and an operator's policy, the AMF may allow or reject the emergency Registration request. Hence, whether the emergency service is supported in a cell is mainly depends on whether the hosting PLMN itself supports emergency services.

Observation 1: Whether the emergency service is supported in a cell is mainly depends on whether the hosting PLMN supports emergency services from technical perspective.

As we know, a UE camped on an allowed CAG cell is in normal service. No special handling procedures are needed either on the network or the UE side since the UE is allowed access to the cell and can use the emergency services if available as on any other cell that supports these services.

Based on the E1 case, in the idle mode procedures, a CAG cell advertising a CAG ID not in the UE’s Allowed CAG list or Operator CAG list is defined as an acceptable cell and a UE is allowed to camp on an acceptable cell in limited service if there is no other suitable cell available.

The following is the defintion of suitable cell and acceptable cell when CSG cell presented,as specified in TS36.304:
Suitable cell:

A "suitable cell" is a cell on which the UE may camp on to obtain normal service. The UE shall have a valid USIM and such a cell shall fulfil all the following requirements.

……

For a CSG cell, the CSG ID broadcast by the cell is present in the CSG whitelist associated with the PLMN for which the above condition is satisfied;
	Acceptable cell:

An "acceptable cell" is a cell on which the UE may camp to obtain limited service (originate emergency calls and receive ETWS and CMAS notifications). Such a cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call and to receive ETWS and CMAS notification in a E-UTRAN network:
-
The cell is not barred, see subclause 5.3.1;
-
The cell selection criteria are fulfilled, see subclause 5.2.3.2;


Hence, if the network supports emergency services for a UE in limited service, then the following special handling procedures could be applied:

· A UE in limited service is admitted at the non-allowed CAG cell regardless of the subscription information, i.e., CAG access control is not performed for a UE that performs the Registration procedure indicating emergency services.

Proposal 1: RAN2 can concluded that there is no issue identified to support E1 for Rel-16 UEs. 
Based on the E2 case, in the idle mode procedures, a CAG cell advertising a CAG ID not in the UE’s Allowed CAG list or Operator CAG list is defined as an acceptable cell and a UE is allowed to camp on an acceptable cell in limited service if there is no other suitable cell available.

There is no limitation on whether the UE can camp to an acceptable cell to obtain limited service (originate emergency calls and receive ETWS and CMAS notifications) is supported CSG or not in LTE. Based on this rule for non-CSG UE and Observation 1, Hence:

Proposal 2: Rel-16 UEs not supporting the CAG feature can camp to an acceptable cell to obtain limited service (originate emergency calls and receive ETWS and CMAS notifications).
However, there is still a techinque issue for emergency services, i.e. CellReservedForOtherUse indicator. As we know, CellReservedForOtherUse is an indicator defined to prevent legacy (Rel-15) UEs from camping on that cell in a cell. If the current definition is kept for Rel-16 UE, the non-CAG UE is not allowed to camp on the CAG cell at all, not to mention requesting emergency serive. Hence, it is preferred that a non-CAG UE have a different interpretation on the indication from the Rel-15 UE. That is, the UE should be allowed to camp on the cell for Emergency services in case that the CellReservedForOtherUse indicator advertised in the cell is set to ture, which can still be regarded as an acceptalbe cell. 
Observation 2: to address the techinque issue of the limitation of CellReservedForOtherUse indicator for both emergency services and RAN shairng, a non-CAG UE should have a different interpretation on the indication from the Rel-15 UE.
Proposal 3: A non-CAG UE should be allowed to camp on the cell for Emergency services in case that the CellReservedForOtherUse indicator advertised in the cell is set to ture, which can still be regared as an acceptalbe cell.
There is another issue not mentioned in the LS is that for a UE to be only allowed to access 5GS via CAG cells is unclear as to whether such kind of UE could access normal public cells in limited service state for emergency service or not. According to above observation 1, we propose that:
Proposal 4: For a UE to be only allowed to access 5GS via CAG cells is allowed to such kind of UE can access normal public cells in limited service state for emergency service.
2.2 RAN sharing between PLMNs and Non-Public Networks
	· 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 concluded that the system architecture should support RAN sharing between a PNI-NPN (with CAG) and an SNPN. This feature should be applicable to Rel-16 UEs that support either PNI-NPN with CAG or SNPN or both. SA2 sees value in supporting this scenario, but 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.


As specified in TS 38.331, “cellReservedForOperatorUse” can be defined per PLMN, and the SNPN’s PLMN are always different from that of public network. Hence, RAN2 can concluded that there is no issue identified to support RS1 for Rel-16 UEs. 
	PLMN-IdentityInfo field descriptions

	cellReservedForOperatorUse
Indicates whether the cell is reserved for operator use (per PLMN), as defined in TS 38.304 [20].

	trackingAreaCode

Indicates Tracking Area Code to which the cell indicated by cellIdentity field belongs. The presence of the field indicates that the cell supports at least standalone operation (per PLMN); the absence of the field indicates that the cell only supports EN-DC functionality (per PLMN).


Proposal 3: RAN2 can concluded that there is no issue identified to support RS1 for Rel-16 UEs.
For RS2, RS3: from RAN2 perspective, for Rel-16 UEs, the feasibility to support RAN sharing between a PNI-NPN (with CAG) and an SNPN is similar to that of SA1 for Rel-16 UEs. The evaluation of the additional complexity in the access stratum to support this scenario is mainly within the scope of RAN3.
On the other hand, although SA2’s questions focuses on the Rel-16 UEs in the LS, RAN2 would like to inform about the risks that there are still some issues for Rel-15 UE to support above scenarios.

Observation 3: For RS2, RS3: from RAN2 perspective, for Rel-16 UEs, the feasibility to support RAN sharing between a PNI-NPN (with CAG) and an SNPN is similar to that of SA1 for Rel-16 UEs. 
Observation 4: The evaluation of the additional complexity in the access stratum to support this scenario is mainly within the scope of RAN3.
Observation 5: although SA2’s questions focuses on the Rel-16 UEs in the LS, RAN2 would like to inform about the risks that there are still some issues for Rel-15 UE to support above scenarios.
Proposal 5: RAN2 should feedback the following RAN2 understandings to SA2 regarding RAN sharing:

· For RS2, RS3: from RAN2 perspective, for Rel-16 UEs, the feasibility to support RAN sharing between a PNI-NPN (with CAG) and an SNPN is similar to that of SA1 for Rel-16 UEs. 
· The evaluation of the additional complexity in the access stratum to support this scenario is mainly within the scope of RAN3.
· although SA2’s questions focuses on the Rel-16 UEs in the LS, RAN2 would like to inform about the risks that there are still some issues for Rel-15 UE to support above scenarios.
3 Conclusions

In this paper, the following observations and proposal are given:
Observation 1: Whether the emergency service is supported in a cell is mainly depends on whether the hosting PLMN supports emergency services from technical perspective.
Observation 2: to address the techinque issue of the limitation of CellReservedForOtherUse indicator for both emergency services and RAN shairng, a non-CAG UE should have a different interpretation on the indication from the Rel-15 UE.
Observation 3: For RS2, RS3: from RAN2 perspective, for Rel-16 UEs, the feasibility to support RAN sharing between a PNI-NPN (with CAG) and an SNPN is similar to that of SA1 for Rel-16 UEs. 
Observation 4: The evaluation of the additional complexity in the access stratum to support this scenario is mainly within the scope of RAN3.
Observation 5: although SA2’s questions focuses on the Rel-16 UEs in the LS, RAN2 would like to inform about the risks that there are still some issues for Rel-15 UE to support above scenarios.
Proposal 1: RAN2 can concluded that there is no issue identified to support E1 for Rel-16 UEs. 
Proposal 2: Rel-16 UEs not supporting the CAG feature can camp to an acceptable cell to obtain limited service (originate emergency calls and receive ETWS and CMAS notifications).
Proposal 3: A non-CAG UE should be allowed to camp on the cell for Emergency services in case that the CellReservedForOtherUse indicator advertised in the cell is set to ture, which can still be regared as an acceptalbe cell.
Proposal 4: For a UE to be only allowed to access 5GS via CAG cells is allowed to such kind of UE can access normal public cells in limited service state for emergency service.
Proposal 5: RAN2 should feedback the following RAN2 understandings to SA2 regarding RAN sharing:

· For RS2, RS3: from RAN2 perspective, for Rel-16 UEs, the feasibility to support RAN sharing between a PNI-NPN (with CAG) and an SNPN is similar to that of SA1 for Rel-16 UEs. 
· The evaluation of the additional complexity in the access stratum to support this scenario is mainly within the scope of RAN3.
· although SA2’s questions focuses on the Rel-16 UEs in the LS, RAN2 would like to inform about the risks that there are still some issues for Rel-15 UE to support above scenarios.
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