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Introduction

During the RAN#90-e meeting, a Work Item on enhanced non-public network (NPN) support for NG-RAN was approved  in RP-202363 [1] with the following objectives:

Support SNPN along with subscription / credentials owned by an entity separate from the SNPN including:
The broadcasting of information to enable SNPN selection for UEs with subscription/credentials owned by an entity separate from the SNPN [RAN2]

The associated cell selection/reselection and connected mode mobility support [RAN2/RAN3]
The necessary modifications over network interfaces (e.g. NG, Xn, F1, E1 etc) [RAN3]

Support UE onboarding and provisioning for NPN including:
The UE onboarding relevant parameter broadcast from SIB [RAN2]

The associated cell selection/reselection, cell access control and the connected mode mobility support [RAN2/RAN3]
The necessary modifications over network interfaces (e.g. NG, Xn, F1, E1 etc) [RAN3]

Support of IMS voice and emergency services for SNPN [RAN2]

Broadcasting of relevant parameters [RAN2]

In this document we further discuss the scopes of  the eNPN work item.

Discussion
According to the latest SA2 eNPN status report S2-2008470[2]  provided in the  SA#142-e meeting, the RAN impacts and dependencies of the eNPN solution are concluded as following :

Impacts are SIB related for solutions related to Key issues 1, 3 and 4, 

New RRC indications during RRC establishment for solutions related to Key issues 4

Additional NGAP impacts for solutions related to Key issue 4. 

Key issue 2 impact may be related to (RAN4) UE performance requirements when UE 2Rx/2Tx capable.
From the RAN eNPN WI the objectives to support SNPN along with subscription / credentials owned by an entity separate from the SNPN are related to key issue#1, the objectives to support UE onboarding and provisioning for NPN are related to key issue#4, and the  objectives to support of IMS voice and emergency services for SNPN are related to key issue#3. So,For key issue2, to support the simultaneous communication with both SNPN and PLMN, There are no objectives related to key issue2 in this WI.  
According to the  TR23.700-07[3], SA2 has outlined two different UE architectures for the key issue2 of service continuity for VIAPA, including single radio and dual radio UE architectures. For the dual radio UE architectures, in the Reply LS S2-2009093 [4] from RAN2 on questions to RAN WGs on dual Radio UE (2Rx/2Tx or 2Rx/1Tx) support for simultaneous communication with both SNPN and PLMN, RAN2 has discussed support for simultaneous communication with both SNPN and PLMN for the following dual Radio UE architectures:

a)Dual radio UE using independent Rx/Tx per network (SNPN and PLMN)

b)Dual radio UE using independent Rx per network (SNPN and PLMN) and a single Tx for one of the two networks only, e.g. the SNPN (whereby UL user-plane and NAS traffic for the other network is tunnelled via the first network using existing IP-based OTT mechanisms).

“For scenario a) dual radio UE using independent Rx/Tx per network, RAN2 concluded that it is technically feasible for the UE to simultaneous communicate with both SNPN and PLMN (assuming a single RAT) without new AS mechanisms. This assumes that the UE’s RF frontend is able to operate independently on the carrier frequencies/bands in use in each network. In other words, this assumes that independent operation in both networks does not result in significant interference between the two radios. Handling of such interference can be left to UE implementation without requiring standard impact, or minimum performance requirements may need to be standardized by RAN4.”  So, we can assume there is no RAN impact for dual radio UE using independent Rx/Tx per network. 

Observation 1:  For key issue#2, there is no RAN impact for dual radio UE using independent Rx/Tx per network.
“For scenario b) dual radio UE using independent Rx per network (SNPN and PLMN) and a single Tx for one of the two networks only, RAN2 reiterated that if the UE’s RRC state is RRC_CONNECTED in the first network (e.g. PLMN) then its RRC state cannot also be RRC_CONNECTED in the second network (e.g. SNPN), i.e. the UE can only be in RRC_IDLE in the second network, therefore L1/L2 control signals or messages (comprising AS feedback) cannot be sent. In other words, the UE can only be in RRC_CONNECTED in one of the networks and thus, it can only send AS feedback to the network in which it is RRC_CONNECTED.”  Since RAN2 conclude for 2RX/1TX UE,  the UE can only be in RRC_CONNECTED in one of the networks and thus, it can only send AS feedback to the network in which it is RRC_CONNECTED, so how to keep the simultaneous communication with both SNPN and PLMN is not clear for SA2 solution. So ran3 does not need to consider this  2RX/1TX architecture for now.

Observation 2:   For key issue#2, in the case of  2RX/1TX UE architecture, It is not clear how to keep the simultaneous communication with both SNPN and PLMN for SA2 solution, RAN3 does not need to consider this  2Rx/1Tx UE architecture for now.
For the single radio UE architectures,  According to [3]:

For single radio UE, PDU session continuity can be realized by utilizing the existing handover procedure between non-3GPP access and 3GPP access for single access PDU session, where one network is acting as non-3GPP access of the other network.

Editor's note:
Whether the network trigger the UE register to the target network via N3IWF before it lose the radio coverage is FFS.

To improve the latency to resume a service provided by the overlay network, the following optimization is concluded. The RAN node in the underlay network can receive an indication that the NG-RAN can use as input to decide whether it is preferred to release a UE to RRC-Inactive.

Editor's note:
Further details of the indication and the conditions for the 5GC sending the indication to NG-RAN is FFS, and whether existing QoS flow information can be used to derive whether it is preferred to release a UE to RRC-Inactive is FFS.

From  issues above including whether and how the network trigger the ue register to the target network and how to improve the latency to resume a services have RAN impacts. We suggest to add the key issue2 related issues into the WI scopes as following :

Support  for service continuity between PLMN and SNPN including:
Release a UE to RRC-Inactive to improve the latency to resume a service via explicit indication from AMF or deduce from existing QoS flow information [RAN3]

Trigger the UE register to the target network via N3IWF by the NG-RAN node before it lose the radio coverage, pending to SA2 progress, if any.  [RAN3, RAN2]

The necessary modifications over network interfaces (e.g. NG, Xn, F1, E1 etc) [RAN3]

Proposal 1:  It is proposed to  add the key issue2 related issues into the WI scopes as following :

Support  for service continuity between PLMN and SNPN including:
Release a UE to RRC-Inactive to improve the latency to resume a service via explicit indication from AMF or deduce from existing QoS flow information [RAN3]

Trigger the UE register to the target network via N3IWF by the NG-RAN node before it lose the radio coverage, pending to SA2 progress, if any.  [RAN3, RAN2]

The necessary modifications over network interfaces (e.g. NG, Xn, F1, E1 etc) [RAN3]

Conclusion
Observation 1:  For key issue#2, there is no RAN impact for dual radio UE using independent Rx/Tx per network.
Observation 2:   For key issue#2, in the case of  2RX/1TX UE architecture, It is not clear how to keep the simultaneous communication with both SNPN and PLMN for SA2 solution, RAN3 does not need to consider this  2Rx/1Tx UE architecture for now.
Proposal 1:  It is proposed to  add the key issue2 related issues into the WI scopes as following :

Support  for service continuity between PLMN and SNPN including:
Release a UE to RRC-Inactive to improve the latency to resume a service via explicit indication from AMF or deduce from existing QoS flow information [RAN3]

Trigger the UE register to the target network via N3IWF by the NG-RAN node before it lose the radio coverage, pending to SA2 progress, if any.  [RAN3, RAN2]

The necessary modifications over network interfaces (e.g. NG, Xn, F1, E1 etc) [RAN3]

.
Reference
RP-202363, “WID: Enhancement of Private Network Support for NG-RAN”
S2-2008470, “FS_eNPN Status Report”
TR23.700-07,  "Study on enhanced support of non-public networks"

S2-2009093, “Reply LS on questions to RAN WGs on dual Radio UE (2Rx/2Tx or 2Rx/1Tx) support for simultaneous communication with both SNPN and PLMN”
1
3

