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1
Introduction

This document discusses the required support of Multi-Operate Core Network (MOCN) for Standalone NPN (SNPN), as of latest SA2 decisions incorporated in TS 23.501.
As RAN3 has received an LS from SA2 on that topic in S2-1906814, potential content for a draft reply LS is discussed as well.
2
Discussion

2.1

(Radio) Networksharing for SNPNs as specified in latest TS 23.501

Following the section §5.30.1 in TS 23.501 §5.30.1, the basic difference between a Standalone NPN (SNPN) and a Public network integrated NPN (PNI-NPN) can be deduced as two different ways of deployment:
-
a Stand-alone Non-Public Network (SNPN), i.e. operated by an NPN operator and not relying on network functions provided by a PLMN, or

-
a Public network integrated NPN, i.e. a non-public network deployed with the support of a PLMN.

For network sharing, there are no specific requirements for a PNI-NPN specified in TS 23.501, however, for SNPN section §5.18.1 (which, btw, contains all network sharing related aspects of the 5GS) requires the multi-operator core network (MOCN) configuration to be supported.

TS 23.501 require support of the following MOCN configurations in §5.18.1:

5G MOCN also supports the following sharing scenarios involving stand-alone non-public networks (SNPNs):

-
NG-RAN is shared by multiple SNPNs (each identified by PLMN ID and NID);

-
NG-RAN is shared by one or multiple SNPNs and one or multiple PLMNs.

MOCN however requires a common NG-RAN to be deployed, which connects to the core-networks parts of the 5GS for both, SNPN and NPI-NPN core-networks. From a pure core-network point of view, MOCN would cover the two different deployment scenarios specified in TS 23.501, however, it seems that NG-RAN aspects have not been covered well.

Taking specification text in 23.501 in account, a possible MOCN shared network deployment may look as follows:
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Figure: MOCN for SNPN following current TS 23.501

As we have discussed in the recent past, MOCN is not the only deployment for network sharing. In RAN3, we have finalised specification details for a network sharing deployment, which relys on broadcast of multiple Cell Identities – one may call this deployment variant also Multi-Operator RAN (MORAN, as opposed to MOCN), whereas each of the broadcast cell identification is associated with a logical NG-RAN. The reason, why multi-cell-id-broadcast/MORAN was introduced in Rel-14 already was the drawback of MOCN, which requires operators to co-ordinate Tracking Area and Cell-ID allocation.
Indeed, it seems that the requirement to support MOCN for SNPN does neither consider NG-RAN functions at all being part of “network functions provided by a PLMN” nor the obvious dependency of PLMNs and SNPNs in terms of identifier-allocation that MOCN would require. We therefore consider the support of MOCN for SNPN contradicting the main reason why SNPNs where introduced, i.e. to not “rely on network functions provided by a PLMN”.

Observation 1:
Requiring support of MOCN for SNPN contradicts the main aim of a stand-alone deployment of an NPN.
It is well understood, that, as a general rule, every system function shall be provided with the possibility to support network sharing. MORAN/multi-cell-id-broadcast guarantees the maximum possible isolated deployment of mobile networks, i.e. it should be the proper choice for an SNPN that is required to share the same physical radio resources with a PLMN. We would also consider that the mutual isolation of mobile networks is benefical in case of several SNPNs sharing radio resources.

Observation 2:
MORAN/multi-cell-id-broadcast is the proper choice for a deployment that requires an SNPN to share radio resources with a PLMN or another SNPN.
2.2
Discussing network sharing aspects as of LS in S2-1906814

Network sharing aspects in LS-1906814, which requires feedback from RAN3 are as follows:

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 discussed support for RAN sharing between a PNI-NPN (with CAG) and an SNPN. This feature would be applicable to Rel-16 UEs that support either PNI-NPN with CAG or SNPN or both. However, 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.

Ad RS1 – support of RAN sharing between a PLMN and an SNPN:
Given the discussion in section 2.1 and considering the requirement to enable RAN sharing for all system features, RAN3 can acknowledge SA2’s conclusion, however, current specification text in TS 23.501 has to be revised to remove MOCN support between PLMNs and SNPNs and among several SNPNs. Whether support of MORAN/multiple-cell-id-broadcast requires explicit specification in TS 23.501 should be left to SA2.
Ad RS2 – support of RAN sharing between a PNI-NPN and an SNPN for Rel-16 UEs supporting PNI-NPN or SNPN or both:

There are 2 aspects:

-
Support of RAN sharing for Rel-16 UEs supporting PNI-NPN or SNPN: 
Support or RAN sharing between a PLMN and an SNPN is discussed for RS1. Following discussions in section 2.1 we see a basic contradiction in supporting RAN sharing in a “MOCN” fashion between SNPNs and SNPN and PLMNs, but there is still the possibility to support physical radio resource sharing in a “MORAN/multiple-cell-id-broadcast” fashion.
-
Support of RAN sharing for Rel-16 UEs supporting PNI-NPN and SNPN: 
The current feature description in TS 23.501 foresees a UE to either operate in SNPN access mode or not. So, if the UE is indeed able to support both NPN options, the UE would need to decide in which access mode to operate. RAN sharing functions are not affected by that possibility.
Ad RS3 – support of RAN sharing between a PLMN1 and a PNI-NPN integrated in a PLMN2:

We assume that this kind of RAN sharing was discussed in SA2 on the one hand side for UEs not necessarily capable of supporting NPNs and registered with PLMN1 and on the other hand side for UEs which are PNI-NPN capable and registered with PLMN2.

We further assume, that the basic principle, that a cell is either a CAG cell or “normal” cells is still applicable, as currently specified in TS 23.501, stating that a “CAG cell shall broadcast information such that only UEs supporting CAG are accessing the cell”.

Following the discussion in section 2.1, such approach can be realised with the MORAN/multi-cell-id-broadcast functions, i.e. the same physical cell resource would be provided by two logical NG-RANs, each logical NG-RAN broadcasting information for either PLMN1 or PLMN2:

-
A UE not supporting NPN but possessing a valid subscription of PLMN1, would read cell broadcast information containing information for both PLMN1 and PLMN2. If the UE has subscription of PLMN2 only, it would not be able to consume radio resources as the cell would appear as being not accessible to it.

-
A UE supporting NPN and possessing a valid subscription of PLMN2 and allowance to access (one of) the CAG(s) broadcast, would receive service from PLMN2 via that cell.
Observation 3:
In general, Questions from SA2 in LS S2-1906814 can be answered along observations 1 and 2, i.e. RAN sharing in a MORAN/multi-cell-id-broadcast fashion enables sharing of physical resources between a PLMN and an SNPN, between an SNPN and a PNI-NPN and PLMN and PNI-NPN.
3
Conclusion and Proposals

We have discussed current status stage 2 specification for network sharing in TS 23.501 and the related LS from SA2 in LS S2-1906814.

We have observed the following:

Observation 1:
Requiring support of MOCN for SNPN contradicts the main aim of a stand-alone deployment of an NPN.
Observation 2:
MORAN/multi-cell-id-broadcast is the proper choice for a deployment that requires an SNPN to share radio resources with a PLMN or another SNPN.
Observation 3:
In general, Questions from SA2 in LS S2-1906814 can be answered along observations 1 and 2, i.e. RAN sharing in a MORAN/multi-cell-id-broadcast fashion enables sharing of physical resources between a PLMN and an SNPN, between an SNPN and a PNI-NPN and PLMN and PNI-NPN.
We propose:

Proposal:
We propose to response back to SA2 along the discussion in section 2.2, a draft LS is provided in R3-194137.
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