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1
Introduction

RAN3 has received an LS from SA2 on RAN impact analysis due to NPN [1].
Respective work was progressed in SA2 and captured in TR 23.734 [2].

Draft CRs have been endorsed in S2-1901329 [3] (standalone NPN) and S2-1901391 [4] (non-standalone NPN) at SA2#130, which are also reviewed.

This paper discusses impact on RAN3 work and concludes with proposing a reply LS [5}.
2
Discussion

As stated in the LS, SA2 propose to progress two solutions for enabling non-public networks. In the TR referred to as solution #1 and solution #2. In the following, we indicate them as:

Solution #1 – Stand-Alone solution – or SNPN for short

Solution #2 – Closed Access Group – or CAG for short

2.1
SNPN – stand alone NPN

SNPNs are not relying on any network functions of a public network, a PLMN. 

From the TR and the draft CR [3], we learn that it is expected from NG-RAN that it provides additional system information, as listed in the table below:

	Additional SI to support SNPN (according to 23.734 [2] and S2-1901329 [3])

	PLMN ID
	In combination with NPN-ID below, identifies an SNPN.

PLMN ID for SNPN not required to be unique [3].  MCC 999 (assigned by ITU for private networks) may be used. 
No statement about assignment of MNC in [2] and [3].

	cellReservedForOtherUse
	To prevent UEs not supporting SNPNs from accessing the cell, e.g. in case the cell only provides access to NPNs. [3] (this needs clarification, see below)


	NPN-ID
	List of NPN-IDs identifying the non-public networks the cell provides access to. [3] states that it FFS, whether it is a list or a single item only.
Further, SA2 distinguishes between locally and globally managed NPN-IDs.

	HRN
	(Optional) Human-readable network name (per NPN-ID)




The following architectural aspects are to be discussed:

1.
Is radio resource sharing required for SNPN, i.e. sharing among SNPN, non-SNPN and public access?
-
We interpret the use cases for “stand-alone” non-public-networks to specify access to a 5GS that is indeed deployed in an isolated, “stand-alone” way, including radio resources. Discussions on network sharing shows that dealing with yet another dimension of complexity might become non-manageable. For SNPNs, system wise isolation of network entities should also include radio resources.
Systems providing non-public and public access should be rather realised by non-standalone NPNs 

2.
Uniqueness of NPNs
-
SA2 seems to support locally managed and universally managed NPN-IDs. In case a 5GS shall support more than one NPN, access control might become quite tricky, if non-unique NPN-IDs are used. Aspects of uniqueness from a UE access point of view would need to be clarified by CT1 and RAN2.

3.
For active mobility, if supported, the Mobility Restriction List would need to provide information about the UEs access rights w.r.t. SNPNs.
-
So far, SA2 hasn’t provided any details about active mobility (although it is assumed to be required).
Proposal 1
On SNPN, include in an LS response to SA2 (CT1, RAN2)
· the question whether radio network sharing of SNPNs with non-SNPNs and public networks shall be supported for SNPNs, suggesting that this is probably not required due to the isolated nature of SNPNs
· the expectation that from RAN3 point of view, that NPN-IDs are at least unique within an 5GS.

· the request to provide further information on active mobility requirements. RAN3 would assume that mobility restriction information would need to contain the NPN-ID.

2.2
CAG – non-standalone NPNs
The CAG solution targets non-public networks that are part of or relying on public PLMN’s, i.e., a non-stand-alone non-public network.

The identity proposed is a CAG ID, i.e., a Closed Access Group ID. This ID uniquely identifies a closed access group in a PLMN. A human readable ID is also proposed. 

The TR describes additional broadcast information that is expected: 

	Additional SI to support CAG (according to 23.734)

	CAG indication
	Identifying a cell as a Closed Access Group cell

	cellReservedForOtherUse
	(to prevent non-supporting UEs from accessing the cell; see also TS 38.304 [8]). UEs that support non-public networks consider a cell that broadcasts both the cellReservedForOtherUse and the CAG indication as not barred.

	CAG ID
	An ID or possibly a list of ID’s per PLMN broadcast (see below)

	HRN
	(Optional) Human-readable network name 




The following architectural aspects re are following aspects to be discussed:

1.
Is radio resource sharing required for SNPN, i.e. sharing non-SNPN and public networks?
-
radio resource sharing of SNPNs with other kinds of networks was already discussed for SNPN. Now, the question is, whether radio network sharing is required for CAG/non-SNPN and “public use” networks. Use case are more conceivable for such kind of employment, due to the “embedded nature” of non-stand-alone NPNs. Other aspects like still separating non-public and public radio resources for interference reasons by placing the resources on different carriers may be discussed by RAN2 or other RAN groups.
2.
On the broadcast info expected for non-SNPN:
a)
It seems unclear whether the CAG Indication is a global broadcast item, valid for all PLMN items or is to be broadcast as per-PLMN item. A CAG Indication valid for all PLMN items would answer the question 1), but would require all PLMN items to indicate a CAG.
b)
The relation between the cellReservedForOtherUse and CAG Indication seems unclear but might get resolved with answer on a).
c)
Any combination public and non-public access for a cell should be avoided. Work on hybrid access in the past releases revealed quite some complexity, and probably, there are no use-cases for such approach. If an CAG-ID is associated with different non-SNPNs, then the combination of CAG-ID and Human Readable Network Name (HRN) shall serve as a unique non-SNPN identification.

d)
It is also unclear whether the non-SNPN concept requires broadcast of several CAG-IDs
Proposal 2
On CAG/non-SNPN, include in an LS response to SA2 (CT1, RAN2)

· the question whether radio network sharing of non-SNPNs and public networks shall be supported for SNPNs.

· the request to clarify CAG Indication and cellReservedForOtherUse broadcast items.
· the request to refrain from standardising functions equivalent to the “hybrid mode”.

· the question whether use-cases exist requiring broadcast of several CAG-IDs per cell.

3
Conclusion and Proposals
It is proposed to liaise to SA2 along the discussion above. A draft LS is provided in [5].
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