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1
Introduction

This document tries to summarize the open questions on RAN sharing aspects for NPN.

Due to open topics in SA2 (confirmation of RAN3 assumptions/suggestions and/or adaptation of stage 2 specifications) and consequences in RAN2 (mainly how to structure SIB1 and whether it is possible to align or realise stage 2 requirements from SA2) consequences in RAN3 specification work are quite dependent on that discussion.

So, this document is something in between a summary and a presentation of Ericsson position on that topic.

There are 3 main topics:

1)
associating access modes (SNPN, PNI-NPN with CAG and “normal” PLMN access) with a logical cell
2)
support of multiple SNPNs in NG-RAN and 5GC
2
Discussion

2.1
Associating Access Modes with a logical Cell

We had discussions at RAN3#105 and RAN3#105bis how certain sharing scenarios should be supported. This was triggered by an LS received from SA2 [3] to which we responded in [4].

In [2] 3 “models” of how to associate access modes with a logical cell have been identified: 

(1) allow any combination of access modes in a logical cell, 

(2) a logical cell can only support one access mode, but may be shared in MOCN by several 5GCs and 

(3) which is model 2, but for SNPN only a single SNPN is supported per logical cell.

Ad model (1): We have already discussed in RAN3#105 that due to the SA2 definition that a CAG cell cannot be a non-CAG cell at the same time, at least some combinations are not allowed per definition. Further, we have been expressing our opinion, that SNPN should strive for a certain level of logical separation also on NG-RAN level, which rules out (1).

Proposal 1: 
Agree from RAN3 point of view, that a logical cell shall be associated with only one access mode: either PLMN or SNPN or PNI-NPN with CAG access mode.
2.2
Support of multiple SNPNs in NG-RAN and 5GC

Continuing discussions on model (2) and (3).

This topic can only be answered in light of possible (future) deployment scenarios, how such scenarios should be reflected in the interface specifications and how possible future extensions should be made possible in a comfortable forward compatible way.

The current assumption was, that for SNPNs that are not offered by “regular” operators, i.e. SNPNs broadcasting non-regular PLMN IDs, it is very likely that such SNPNs do not share any infrastructure, and if radio resources are shared, the networks are logically separated. As interface specifications typically do not distinguish special allocations of PLMN IDs, these deployment scenarios are probably not at all visible from a specification point of view, as the represent a sub-set of deployment scenarios where SNPNs are offered broadcasting “regular” PLMN IDs.

There are deployment scenarios conceivable where SNPNs offered by “regular” operators share a logical NG-RAN, and keep a logical separation only for 5GC, e.g. non-public transport companies’ networks sharing deployment in several regions and on-shared other regions.

Note:
We have received a response to [5] in [6] clarifying that there is no such concept as Equivalent SNPN ID as for PLMNs for SNPNs, so the UE can never roam into cells where its serving SNPN’s ID is not broadcast.

We assume that it is possible to reflect those various deployment scenarios in broadcast and network deployment.
A)
Shared SNPN RANs with SNPN IDs {PLMN A+NID1, PLMN A+NID1}:

Broadcast would contain 

for a set of {Cell ID X: TAC, PLMN A}  a list of {NID1, NID2}
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Deployment A) for shared NG-RAN for SNPN1 and SNPN 2 with same PLMN ID A

B)
Non-Shared SNPN RANs but share physical resources with SNPN IDs {PLMN A+NID1, PLMN A+NID1}:

Broadcast would contain 

for a set of {Cell ID Y1: TAC, PLMN A}  a single entry for {NID1}

for a set of {Cell ID Y2: TAC, PLMN A}  a single entry for {NID2}
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Deployment B) for non-shared NG-RAN for SNPN1 and SNPN 2 with same PLMN ID A

Observation 2: Both, shared NG-RAN and non-shared NG-RAN are possible, each with individual 5GC per SNPN.
Proposal 3: 
Support a radio access sharing model where a logical cell may be associated with multiple networks of the same access mode, i.e. either one or several SNPNs, one or several PNI-NPNs with CAG or one or several PLMNs.

As depicted in the figures above, an NG-RAN node shared by more than one network (PNI-NPNs, SNPNs) requires XnAP protocol functions reflecting this. Where applicable (dependent on discussions there) also E1AP and F1AP may be affected.

Proposal 4:
Support in Rel-16 XnAP for NG-RAN nodes shared by one or more networks (PNI-NPNs, SNPNs), and takes this agreement as starting point for discussions on F1AP and E1AP.
For the depicted example scenarios above we have also assumed that a likely deployment scenario for SNPN sharing is that each SNPN “owns” its 5GC, i.e. so far we are of the opinion that 5GC for multiple SNPNs is not necessary. 
We may however discuss, whether the NGAP protocol structure supports NG-C interface instances associated with multiple SNPNs, but its usage is restricted to a single SNPN ID in this release (by appropriate specification text.) This may aid future functional extensions.

Proposal 5:
Support in Rel-16 NGAP signalling for a single SNPN ID only and discuss the respective protocol solution.
3
Conclusion and Proposals
We have discussed network sharing aspects. The outcome of these discussions influence all interfaces and most NG-RAN functions.
We observe and propose the following:

Proposal 1: 
Agree from RAN3 point of view, that a logical cell shall be associated with only one access mode: either PLMN or SNPN or PNI-NPN with CAG access mode.
Observation 2: Both, shared NG-RAN and non-shared NG-RAN are possible, each with individual 5GC per SNPN.
Proposal 3: 
Support a radio access sharing model where a logical cell may be associated with multiple networks of the same access mode, i.e. either one or several SNPNs, one or several PNI-NPNs with CAG or one or several PLMNs.

Proposal 4:
Support in Rel-16 XnAP for NG-RAN nodes shared by one or more networks (PNI-NPNs, SNPNs), and takes this agreement as starting point for discussions on F1AP and E1AP.
Proposal 5:
Support in Rel-16 NGAP signalling for a single SNPN ID only and discuss the respective protocol solution, taking into account potential future functional extensions.
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