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1	Introduction
A work item on Enhancement for Private Network Support for NG-RAN was approved for Rel-17 at RAN#90, and due to the addition of PWS support for SPNP it is updated at RAN#93 in RP-212585. This contribution summarises the agreed objectives and suggests an update to the plan to carry out the work in RAN2. 
2	Work Item
The agreed work item lists the following objectives for RAN2:
· To support SNPN along with subscription / credentials owned by an entity separate from the SNPN:
-	The broadcasting of information to enable SNPN selection for UEs with subscription/credentials owned by an entity separate from the SNPN
-	The associated cell selection/reselection and connected mode mobility support
· To support UE onboarding and provisioning for NPN: 
-	The UE onboarding relevant parameter broadcast from SIB
-	The associated cell selection/reselection, cell access control and the connected mode mobility support
· Support of IMS voice and emergency services for SNPN 
-	Broadcasting of relevant parameters 
· Support of PWS for SNPN
-	Removal of stage 2 restrictions, and any associated clarifications if needed 
It should be noted that:
-	The work is to support the SA2 agreements done in TR 23.700-07 and TS 23.501; and the above sub-bullets may be subject to further discussion depending on SA2.
-	RAN3 is the primary group responsible for the work.
The time budget for the work item gives RAN2 six meetings to complete the work i.e. until December 2021 [RP-202868]. 
3	Work Plan
Table 3.1 below describes a possible plan to carry out the work in RAN2 based on the time budget allocation.
Table 2.1: NPN Time Budget
	Meeting
	Date
	TU 
	Meeting Tasks
	Post-meeting email discussions

	RAN2#113
	2021 Q1
	0.5
	Clarify the scope of the work and RAN2 impacts
Start discussion on the enhancements needed for using 3rd party subscriptions
Start discussion on the enhancements needed for onboarding
	TBD based on meeting discussion

	RAN2#113bis
	2021 Q2
	0.5
	Continue discussion on the enhancements needed for using 3rd party subscriptions
Continue discussion on the enhancements needed for onboarding 
Continue discussion on the enhancements needed for IMS voice and emergency services
	38.300 CR based on meeting outcome

	RAN2#114
	2021 Q2
	0.5
	Continue the discussion on the enhancements needed for using 3rd party subscriptions
Continue discussion on the enhancements needed for onboarding 
Continue discussion on the enhancements needed for IMS voice and emergency services
Endorse Stage 2 CR, and stage 3 skeleton CRs
	On open issues on enhancements needed for using 3rd party subscriptions

	RAN2#115
	2021 Q3
	0.5
	Conclude the information to be broadcast (stage 3 issues may remain open)
Conclude the principles of other (mobility, access control etc) enhancements
Continue discussion on the enhancements needed for IMS voice and emergency services and for PWS
	Draft 38.300, 38.304, and 38.331 CRs based on meeting discussion

	RAN2#116
	2021 Q4
	0.5
	Continue discussion on open issues
· Stage 3 details of SIB1 for indications of supporting external credential, onboarding and emergency services
· Stage 3 details of the new SIB that is introduced to advertise GINs
· Stage 3 details of the enhancements in IDLE/INACTIVE mobility for SNPNs, especially to support emergency services in SNPNs
· Whether onboarding has any impacts to initial cell selection
· Corresponding enhancements in UE capability indication
· Clarification the required updates to enable the support of PWS in SNPNs
Update stage 2 CR and stage 3 running CRs
	Running 38.300, 38.304, and 38.331 CR updates based on meeting agreements

	RAN2#116bis
	2022 Q1
	0.0
	Enhancements in UE capability indication
	

	RAN2#117
	2022 Q1
	0.5
	Resolve remaining open issues
Approve Stage 2 and Stage 3 CRs
	Update CRs based on meeting discussion



4	Previous Agreements 
4.1	RAN2#113 Agreements
Agreements on Support SNPN with subscription or credentials by a separate entity were as follows:
A new indicator that "access using credentials from a separate entity is supported" is broadcasted, and the indicator is broadcasted per SNPN in network sharing scenarios.
RAN2 assumes that the new indicator that "access using credentials from a separate entity is supported" is broadcasted in SIB1. 
The supported Group IDs are broadcasted
A new indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" is broadcasted, and the indicator is broadcasted per SNPN in network sharing scenario.
RAN2 assumes that the new indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" is broadcasted in SIB1.
In the UE, AS reports to NAS about the following broadcasted new parameters:
Indicator that "access using credentials from a separate entity is supported" in the cell per SNPN
Supported Group IDs
Indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" per SNPN.
Agreements on Support UE onboarding and provisioning for NPN were as follows:
Broadcast a 1-bit indication for onboarding per O-SNPN.
R2 assumes that the 1-bit indication for onboarding is in SIB1.
The UE sends an indication for onboarding to the gNB at RRC Connection Establishment (intention to support AMF selection).
Focus on the O-SNPN scenario. Wait for SA2 further conclusion on how a PLMN can be used as onboarding network.
Agreements on IMS voice and emergency services for SNPN were as follows:
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.
4.2	RAN2#113bis Agreements
General agreements were as follows:
support of PWS over SNPN:
It seems feasible to do this in R17 from R2 persepctive. Very small impact foreseen
Agreements on Support SNPN with subscription or credentials by a separate entity were as follows:
Use the term "Credentials Holder (CH)" in future RAN2 discussions for the external entity providing subscription or credential for SNPNs.
Use the term "Group IDs for Network Selection (GINs)" in future RAN2 discussions for the service provider Group IDs.
The following assumptions in last meeting are confirmed as agreements,
The new indicator that "access using credentials from a separate entity is supported" is broadcasted in SIB1. 
The new indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" is broadcasted in SIB1.
GIDs are broadcasted per SNPN in network sharing scenarios.
RAN2 to revise the previous agreement as following: 
In the UE, AS reports broadcast Group IDs per SNPN to NAS.
To supporting SNPN with subscription or credentials by a separate entity, R2 assumes that there is no impact on cell (re)selection (e.g. no need to change suitable cell criteria).
Agreements on Support UE onboarding and provisioning for NPN were as follows:
UE AS forwards the onboarding indication (and Group IDs if Proposal#1 is agreed) per SNPN to UE NAS for onboarding network selection.
No UE impact on connected mode mobility for onboarding.
A new onboarding indication is included in RRCSetupComplete message.
R2 assumes that no enhancement is needed to support onboarding for provisioning the PNI-NPN credentials to UE.
There is no need to introduce an onboarding request indication in RRC messages for UEs in RRC_INACTIVE. 
Group IDs per SNPN for onboarding purpose is broadcast in the SIB. FFS whether the Group IDs for onboarding purpose and for credential by separate entity are different. 
R2 assumes that onboarding will not impact cell reselection. 
4.3	RAN2#114 Agreements
General agreements were as follows:
Reply for LS on limited service availability of an SNPN (C1-21212601/R2-2104704):
· We reply “YES” (to Q1 of the LS), but need to discuss the details of the additional info and the alternatives. 
Agreements on Support SNPN with subscription or credentials by a separate entity were as follows:
· GIN for access using CH is broadcast only if Indication of accessing using CH is broadcast. 
· RAN2 assumes that NAS does not send selected GINs and two indications related to external credentials to AS.
· There is no impact on cell (re)selection to support SNPN with subscription or credentials by a separate entity.
· RAN2 assume there is no RAN2 UE impact of connected mode mobility for separate credential.
· RAN2 assumes the selected SNPN ID is enough for AMF selection for separate credential.
· GIN is broadcasted by new SIB
Agreements on Support UE onboarding and provisioning for NPN were as follows:
· No additional information except for the already agreed broadcast parameters is needed, unless requested by other WG.
· There is no need to introduce the 1-bit onboarding indication in SIB1 and optional GINs for PLMNs acting as onboarding networks.
· Toggling the 1-bit onboarding indication in SIB1 allows to control congestion due to onboarding request.
· RAN2 confirms that onboarding does not impact the cell reselection procedure.
· For AMF routing, no extra information is needed in addition to the already agreed onboarding request indication in RRCSetupComplete, unless explicitly requested by other WGs.
· Any limitation to a selected set of UEs using uSIM tags is out of RAN2 scope.
· Send an LS to SA2 to ask about separate or joint GIN list for onboarding and separate credentials and GIN encoding. 
4.4	RAN2#115 Agreements
Agreements on Support SNPN with subscription or credentials by a separate entity and on Support UE onboarding and provisioning for NPN were as follows:
Wait for SA2 reply LS on the issue whether a common list of GINs used for onboarding and SNPN access using external credentials.
RAN2 has not identified a need for modification of / addition to broadcast of HRNNs.
RAN2 confirms that there is no impact on connected mode mobility when accessing an SNPN through CHs (was already assumed). 
maximum number of GINs is specified per cell 
new SIB specified to broadcast GINs acc to Option B: Single list of GINs with explicit assignment to SNPNs. Details on the explicit assignment are FFS.
RAN2 didn’t identify a need for modification to access control for SNPN access using external credential (could be discussed in other groups)
RAN2 didn’t identify a need for modification to access control for SNPN access for onboarding (could be discussed in other groups)
Other agreements including support of IMS voice and emergency services for SNPN were as follows:
Introduce a new IE/field to indicate the support of IMS emergency service for SNPN.
eCall over IMS is not supported in SNPNs in Rel-17.
PWS can be supported in SNPNs in Rel-17.

Send an LS to ask question related to P2 (new offline)
4.5	RAN2#116 Agreements
Agreements on Support SNPN with subscription or credentials by a separate entity and on Support UE onboarding and provisioning for NPN were as follows:
There is a common list of GINs for both onboarding and SNPN access using external CHs.
A GIN is encoded as an SNPN ID (i.e., as a PLMN ID and a NID).
Optimize the broadcast of GINs by enabling to broadcast multiple NIDs for a single PLMN ID.
The new SIB for GIN advertisement also includes the explicit assignment between GINs and SNPNs.
The explicit assignments between GINs and SNPNs follows the approach that for each SNPNs there is a vector that describes which GINs are supported.
Cell selection (in 38304) is not affected by “on-boarding support” indicator. Suitability criteria of a SNPN cell is not affected by “on-boarding support” indicator. Assumption that NAS will anyway allow access for onboarding only if the cell/SNPN supports onboarding 
confirm that no new cause value in RRC Setup for on-boarding is introduced
Other agreements including support of IMS voice and emergency services for SNPN were as follows:
The new IE for the support for emergency services will be per SNPN and broadcast in SIB1. 
AS will indicate to NAS, for each SNPNs whether it support emergency services or not for a cell.
An SNPN cell is considered an “acceptable cell” if it supports emergency services. 
There is no prioritization between cells with or without PWS support for the selection of “acceptable cells”.


4.6	RAN2#116bis
Agreements on UE capabilities:
[032] No UE AS capability signalling is needed for CH and onboarding.
[032] No CH and onboarding AS capabilities without capability signalling needs to be specified in TS38.306
[032] There is no need to specify UE AS capability signalling for CGI reporting for CH and onboarding
[032] No UE AS capability signalling is needed for IMS emergency services.
[032] The existing conditional mandatory without capability signalling for IMS emergency call can be reused for IMS emergency call for UE in SNPN access mode. Add the following to the existing capability: “It is mandatory to support IMS emergency call over SNPN for UEs that are IMS voice capable over SNPNs”

