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1
Introduction

There were no specific items found at the last meeting(s) w.r.t. Dual Connectivity, RAN3#106 didn’t see any discussions on DC at all. [1] reports that we have assumed that mobility control applies as for other CM-CONNECTED mobility support.

This document tries to give a bit thorough analysis also taking into account topics from shared NG-RAN.
2
Discussion

2.1
SNPN related aspects

We are discussing in the network sharing agenda item that an NG-RAN may serve more than on SNPN, which would be the case if for the associated logical cell more than one NID is broadcast.

Given an agreement on such deployment scenario, the Xn-C interface instance would need to be associated with those SNPNs.

The UE-associated signalling connection needs to be linked to the serving SNPN.

Such is possible by indicating the NID in addition to the serving PLMN ID within the Mobility Restriction List.

Although there is no explicit specification text available specifying under which conditions the selected PLMN ID and the serving PLMN ID would need to be indicated in case of SN Addition, like for Handover, the reply LS to [2] from SA2 in [3] clearly states, that “equivalent SNPNs” are not supported, the serving SNPN cannot be changed at the S-NG-RAN node, i.e. the Selected PLMN IE will never be included in the XnAP S-NODE ADDITION REQUEST message, only the Mobility Restriction List IE would carry the Serving SNPN ID, if needed in case of NG-RAN shared among multiple SNPNs.

Proposal 1:
If NG-RAN is shared among SNPNs, the S-NODE ADDITION REQUEST needs to contain the serving SNPN ID (Serving PLMN ID + NID) to associate the UE-associate signalling connection with the serving SNPN.

2.2
PNI-NPN related aspects

For PNI-NPN we discuss in other Agenda Items to provide the UE’s subscribed CAG IDs within the Mobility Restriction List IE, which is provided at SN Addition.

As replied by SA2 in [3], a UE’s list of subscribed CAG IDs should be of reasonable size so that it may fit well into the Mobility Restriction List and would not need to be filtered by the 5GC. Assuming the UE’s subscribed CAG List to be contained in the MLR, no further DC related topics need to be considered.

Proposal 2:
For PNI-NPN, no further additions are needed apart from including the list of subscribed CAG IDs into the Mobility Restriction List.
3
Conclusion and Proposals
We spend some more effort to go through DC specific aspects of NPN and did not find any additional topic to be looked at, assuming that access control related information is provided as discussed for the mobility aspects.

Proposal 1:
If NG-RAN is shared among SNPNs, the S-NODE ADDITION REQUEST needs to contain the serving SNPN ID (Serving PLMN ID + NID) to associate the UE-associate signalling connection with the serving SNPN.

Proposal 2:
For PNI-NPN, no further additions are needed apart from including the list of subscribed CAG IDs into the Mobility Restriction List.
Proposal 3:
It is proposed to agree on the text proposal for TS 38.300, provided in the Annex of this document, on top of the latest available version of the respective BL CR [4]
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16.x
Stand-Alone NPN

16.x.x1
Self-Configuration of S-NPN functions

Self-configuration of NG interface builds on existing functionality including functions described in section 15. An NG-RAN node and an AMF exchange information to associate an NG interface instance with the appropriate S-NPN ID(s).

Editor’s note: it is FFS if an NG interface instance can be associated with multiple S-NPN ID(s).

Self-configuration of Xn interface builds on existing functionality including functions described in section 15. NG-RAN nodes exchange information to associate an Xn interface instance with the appropriate S-NPN ID(s).

Editor’s note: it is FFS if an Xn interface instance can be associated with multiple S-NPN ID(s).

16.x.x2
Access Control

During the establishment of the UE-associated logical NG-connection towards the 5GC, the AMF checks that the NG interface instance over which the establishment is requested corresponds to an SNPN which is allowed for the UE.

If the check is successful, the AMF sets up the UE-associated logical NG-connection and provides the NG-RAN node with the mobility restrictions applicable for the SNPN.

Editor’s Note: reference to TS 23.501 to be added.

16.x.2
Mobility

16.x.2.1
Mobility Principles

1. Editor’s note: describe the general principles of mobility for Stand-Alone NPN. This should cover, intra-frequency, inter-frequency and inter-RAT [RAN2].

16.x.2.2
Idle Mode

2. Editor’s note: describe inbound and outbound mobility in IDLE [RAN2].

16.x.2.3
Inactive Mode

3. Editor’s note: describe inbound and outbound mobility in INACTIVE [RAN2].

16.x.2.4
Connected Mode

4. Editor’s note: describe inbound and outbound mobility in CONNECTED [RAN2]. Impacts to Xn/NG procedures including data forwarding [RAN3].

The NG-RAN node has received the mobility restrictions of a given UE from the AMF at the time of UE context creation. As part of these mobility restrictions it has received the serving SNPN ID for this UE. 

The NG-RAN node is also aware of the list of SNPN ID(s) supported by the candidate target cells.

At the time of handover, the source NG-RAN node determines the target cell by selecting among the candidate target cells one cell for which the list of supported SNPN ID(s) matches the serving SNPN ID. 

The target NG-RAN node performs access control. In case it cannot accept the handover for the serving SNPN the target NG-RAN node fails the handover including the appropriate cause value.
Likewise, for dual connectivity, NG-RAN determines whether a candidate secondary cell is appropriate based on the serving SNPN ID included in the mobility restriction list.
16.x.x3
Paging

When receiving a paging message over an NG interface instance corresponding to an SNPN, the NG-RAN node may do some paging optimization by avoiding to page in cells which are not compatible with this SNPN. 

For UEs in RRC_INACTIVE state, the NG-RAN node may page a neighbour NG-RAN node including the serving SNPN ID so that the neighbour NG-RAN node can do some paging optimization by avoiding to page in cells which are not compatible with the received SNPN ID.  

Next change
16.y
Public Network Integrated NPN
16.y.y1
Self-Configuration of PNI NPN functions

Self-configuration of NG interface builds on existing functionality including functions described in section 15.

Editor’s note: Exchange of list of CAG ID(s) over NG is FFS.

Self-configuration of Xn interface builds on existing functionality including functions described in section 15.

Each NG-RAN node informs the connected neighbour NG-RAN nodes of the list of supported CAG ID(s) per cell in the appropriate Xn interface management procedures.

16.y.y2
Access Control

During the establishment of the UE-associated logical NG-connection towards the 5GC originating from a PLMN cell, the AMF checks that the UE is allowed to access non-CAG cells.  

 During the establishment of the UE-associated logical NG-connection towards the 5GC originating from a CAG cell, the AMF checks that the UE is allowed to access at least one of the CAGs which is signalled as supported by the CAG cell.   

If the check is successful, the AMF sets up the UE-associated logical NG-connection and provides the NG-RAN node with the list of CAGs allowed for the UE and, whether the UE is allowed to access non-CAG cells. This information is used by the NG-RAN for access control of subsequent mobility.

Editor’s Note: reference to TS 23.501 to be added.

16.y.2
Mobility

16.y.2.1
Mobility Principles

1. Editor’s note: describe the general principles of mobility for Public Network Integrated NPN. This should cover, intra-frequency, inter-frequency and inter-RAT [RAN2].

16.y.2.2
Idle Mode

2. Editor’s note: describe inbound and outbound mobility in IDLE [RAN2].

16.y.2.3
Inactive Mode

3. Editor’s note: describe inbound and outbound mobility in INACTIVE [RAN2].

16.y.2.4
Connected Mode

4. Editor’s note: describe inbound and outbound mobility in CONNECTED [RAN2]. Impacts to Xn/NG procedures including data forwarding [RAN3].

The source NG-RAN node has received the PNI-NPN mobility restrictions of a given UE from the AMF at the time of UE context creation. As part of these mobility restrictions it has received the CAGs allowed for the UE and whether the UE can also access PLMN cells. 

The source NG-RAN node is also aware of the list of CAG IDs supported by the candidate target cells which are CAG cells.

At the time of handover, the source NG-RAN node determines a target cell among the candidates which is compatible with the received PNI-NPN restrictions. 

At incoming handover, the target NG-RAN node receives the PNI-NPN mobility restrictions from the AMF and checks that the selected target cell is compatible with the received mobility restrictions. 

Likewise, for dual connectivity, NG-RAN determines whether a candidate secondary cell is appropriate based on the PNI-NPN mobility restrictions included in the mobility restriction list.
16.y.y3
Paging

The NG-RAN node may receive a paging message including the list of CAGs allowed for the UE, and whether the UE is allowed to access PLMN cells. The NG-RAN node may use this information to do some paging optimization by avoiding to page in cells on which the UE is not allowed to camp.   

For UEs in RRC_INACTIVE state, the NG-RAN node may page a neighbour NG-RAN node including the list of CAGs allowed for the UE, and whether the UE is allowed to access PLMN cells. The neighbour NG-RAN node may use this information to do some paging optimization by avoiding to page in cells on which the UE is not allowed to camp.     
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