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1
Introduction

This document considers configuration aspects of NG for NPN.
Status of discussions as of RAN3#105 is as follows (see [1]) (restructured)

1/ Configuration aspects over NG

1.1 SNPN  

Exchange over NG setup, configuration update the list of supported (PLMN ID, NID)s between NG-RAN node and AMF. Can be taken into account by NG-RAN node during NSSF. 

1.2 PNI-NPN  

a/ need to send list of CAG IDs from NG-RAN to 5GC? 

(Is it for paging optimization?  Can a TA comprise a mix of cag cells or non cag cells? Is it for Ng-based-handover? Is it due to size of allowed CAG list which would require AMF need to filter?) 

b/ need to send list of CAG IDs from 5GC to NG-RAN?

2
Discussion

2.1
SNPN configuration aspects over NG

We had agreements at RAN3#105 to exchange a multitude of SNPN identifiers via NG-C at NG Setup.

This would imply that AMFs and NG-RAN nodes are supposed to support more than one SNPN.

Maybe this needs more clarification from SA2, but in our view, there is the possibility that an operator offers SNPNs using its own PLMN ID for identification of the SNPN. If the operator owns more than one PLMN ID, he could use any of those PLMN IDs for identifying an SNPN, which may lead to an NG-RAN supporting multiple SNPNs, but connected to AMFs supporting a single SNPN only.

However, from a RAN3 NG-C signalling perspective, we could anyhow foresee flexibility, i.e. support any combination of PLMN IDs/NIDs to be supported on NG-C (this would be then also the case for discussing Xn/F1 aspects).
Considering specification work for SNPN for RAN3 “owned” protocols, we may consider a design that foresees the possibility to add support of multiple SNPNs, if this is not agreed in Rel-16, it would be future proof. A Note in specifications may restrict certain multiplicity in Rel-16 specifications..

Proposal 1:
Support agreement “Exchange over NG setup, configuration update the list of supported (PLMN ID, NID)s between NG-RAN node and AMF. Can be taken into account by NG-RAN node during NSSF.” , if necessary a NOTE would need to be added in the protocols to restrict certain multiplicity of PLMN IDs/NIDs.
Identification of stand-alone non-public-networks foresees to extend the network identification by the NID, if one compares the SNPN identification to a PLMN. This consideration may be followed up by the question, whether the identification of a (logical) SNPN cell or the identification of a NG-RAN node would need to be extended by the NID. If we assume that RAN2/SA2 follows the suggestion hinted in LS sent from RAN3#105 [2].
It seems to be unavoidable to look into network sharing considerations at this point in time:
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Figure: Shared cell resources for PLMN X and SNPN Y

The Configuration assumes logical separation of cells/NG-RAN nodes, as hinted in the LS in [2]. The SNPN foresee to use the PLMN ID of operator X with an NID Y.

If a cell identity (and the node ID included) should be made “globally unique”, and we do not want to require the PLMN X and the SNPN Y to co-ordinate cell identities, the NID would need to be added, at least formally, to the CGI and Global NG-RAN node ID definition.

According to 23.501, the NID would also need to be included to the GUAMI:

NOTE 2:
In the case of SNPNs, the PLMN IDs may be shared among SNPNs such that the constructed GUAMIs are not globally unique. However, PLMN ID and NID are provided together, separate from the GUAMI, to uniquely identify selected or supported SNPN in RRC and N2.

Observation 1:
Introduction of SNPN requires the NID to be added to the CGI and Global NG-RAN node ID and the GUAMI.

Proposal 2:
Agree to introduce NID to global cell and NG-RAN node identities and the GUAMI for support of SNPN.

In order to allow in the future support of several SNPNs by an AMF, there is also necessity to allow RAN Sharing on a Tracking Area granularity (see TS 23.501). This would have impact on the NG Setup and NG-RAN Configuration Update procedures. We propose to discuss this and keep it as an open issue for now.
Proposal 3:
Agree for now, to not introduce the NID in NG Setup And NG-RAN Configuration Update to the Supported TA List IE and add this topic to the open issue list.
2.2
PNI-NPN configuration aspects over NG
The open items for PNI-NPN NG configuration aspects are related to the question whether the CAG IDs supported by the NG-RAN node need to be provided to the AMF at NG Setup.

Initial Access Control (at CM-IDLE to CM-CONNECTED transition)

Access Control for PNI-NPN capable UEs is twofold: first, the UE has to have a subscription for the PLMN, which follows legacy mechanisms. Further, the UEs subscription needs to be assessed w.r.t. access permissions to a CAG cell, if it performs registration or service request via a CAG cell (vice versa, UEs that have only CAG access allowance, shall not access via non-CAG cells).

Initial Access Control is dependent on UE subscription information and properties of the cell accessed by the UE at registration or service request. It is not dependent on CAG IDs supported by the NG-RAN node

Observation 2:
Initial Access Control is not dependent on the CAG IDs supported by the NG-RAN node, but on the UE’s subscription and the CAG related property of the accessed cell.

Paging Optimisation
Paging Optimisation may play a role for UEs with CAG access rights. An AMF may at paging provide the  UE’s subscribed CAG IDs to the paged NG-RAN node. If the assumed mobility of the UE is not high, the first page would probably only address the last accessed cell, further pages could then take the UE’s subscribed CAGs into account.

If we assume that the size of the list of subscribed CAGs is not exorbitant, there would not be a need to “filter” CAGs based on CAG IDs broadcast in the NG-RAN node’s cells.

Observation 3:
Paging optimisation for UEs with CAG-only access rights won’t provide any evidence that NG Setup would need to include the CAG IDs supported by the NG-RAN node, assuming the size of a UE’s subscribed CAG ID list is of reasonable size (pending SA2 feedback)

NG based Mobility Control

There was the common understanding at the last meeting that CM-CONNECTED mobility is fully controlled by NG-RAN by means of the Mobility Restriction List. Consequently, any CM-CONNECTED related NG signalling (Path Switch, NG based HO) would concern the AMF only in terms of the UE’s subscription, if at all. 

Observation 4:
NG based Mobility Control functions for NPI-NPNs do not contain any NG configuration related aspects.

Proposal 4:
Agree to not include any CAG related information to NG configuration related signalling.

3
Conclusion and Proposals
In this paper we have discussed NPN related NG configuration aspects and observed the following:
Observation 1:
Introduction of SNPN requires the NID to be added to the CGI and Global NG-RAN node ID and the GUAMI.

Observation 2:
Initial Access Control is not dependent on the CAG IDs supported by the NG-RAN node, but on the UE’s subscription and the CAG related property of the accessed cell.

Observation 3:
Paging optimisation for UEs with CAG-only access rights won’t provide any evidence that NG Setup would need to include the CAG IDs supported by the NG-RAN node, assuming the size of a UE’s subscribed CAG ID list is of reasonable size (pending SA2 feedback)

Observation 4:
NG based Mobility Control functions for NPI-NPNs do not contain any NG configuration related aspects.

We propose the following:

Proposal 1:
Support agreement “Exchange over NG setup, configuration update the list of supported (PLMN ID, NID)s between NG-RAN node and AMF. Can be taken into account by NG-RAN node during NSSF.” , if necessary a NOTE would need to be added in the protocols to restrict certain multiplicity of PLMN IDs/NIDs.

Proposal 2:
Agree to introduce NID to global cell and NG-RAN node identities and the GUAMI for support of SNPN.

Proposal 3:
Agree for now, to not introduce the NID in NG Setup And NG-RAN Configuration Update to the Supported TA List IE and add this topic to the open issue list.

Proposal 4:
Agree to not include any CAG related information to NG configuration related signalling.

Proposal 5:
Consider the TP in the Annex of this document, which is also contained in the overall TP for NGAP in [3].
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Annex A

NGAP TP for NG configuration aspects
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

9.2.6
Interface Management Messages

9.2.6.1
NG SETUP REQUEST

This message is sent by the NG-RAN node to transfer application layer information for an NG-C interface instance.

Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Global RAN Node ID
	M
	
	9.3.1.5
	
	YES
	reject

	RAN Node Name
	O
	
	PrintableString

(SIZE(1..150, …))
	
	YES
	ignore

	Supported TA List
	
	1
	
	Supported TAs in the NG-RAN node.
	YES
	reject

	>Supported TA Item
	
	1..<maxnoofTACs>
	
	
	-
	

	>>TAC
	M
	
	9.3.3.10
	Broadcast TAC
	-
	

	>>Broadcast PLMN List
	
	1
	
	
	-
	

	>>>Broadcast PLMN Item
	
	1..<maxnoofBPLMNs>
	
	
	-
	

	>>>>PLMN Identity
	M
	
	9.3.3.5
	Broadcast PLMN
	-
	

	>>>>TAI Slice Support List
	M
	
	Slice Support List

9.3.1.17
	Supported S-NSSAIs per TA.
	-
	

	Default Paging DRX
	M
	
	Paging DRX

9.3.1.90
	
	YES
	ignore

	UE Retention Information
	O
	
	9.3.1.117
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofTACs
	Maximum no. of TACs. Value is 256.

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMNs. Value is 12.


9.2.6.2
NG SETUP RESPONSE

This message is sent by the AMF to transfer application layer information for an NG-C interface instance.

Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF Name
	M
	
	9.3.3.21 
	
	YES
	reject

	Served GUAMI List
	
	1
	
	
	YES
	reject

	>Served GUAMI Item
	
	1..<maxnoofServedGUAMIs>
	
	
	-
	

	>>GUAMI
	M
	
	9.3.3.3
	
	-
	

	>>Backup AMF Name
	O
	
	AMF Name

9.3.3.21
	
	-
	

	Relative AMF Capacity
	M
	
	9.3.1.32
	
	YES
	ignore

	PLMN Support List
	
	1
	
	
	YES
	reject

	>PLMN Support Item
	
	1..<maxnoofPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>Slice Support List
	M
	
	9.3.1.17
	Supported S-NSSAIs per PLMN
	-
	

	>>NID
	O
	
	9.3.3.x4
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	UE Retention Information
	O
	
	9.3.1.117
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofServedGUAMIs
	Maximum no. of GUAMIs served by an AMF. Value is 256.

	maxnoofPLMNs
	Maximum no. of PLMNs per message. Value is 12.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.2.6.4
RAN CONFIGURATION UPDATE

This message is sent by the NG-RAN node to transfer updated application layer information for an NG-C interface instance.

Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	RAN Node Name
	O
	
	PrintableString

(SIZE(1..150, …))
	
	YES
	ignore

	Supported TA List
	
	0..1
	
	Supported TAs in the NG-RAN node.
	YES
	reject

	>Supported TA Item
	
	1..<maxnoofTACs>
	
	
	-
	

	>>TAC
	M
	
	9.3.3.10
	Broadcast TAC
	-
	

	>>Broadcast PLMN List
	
	1
	
	
	-
	

	>>>Broadcast PLMN Item
	
	1..<maxnoofBPLMNs>
	
	
	-
	

	>>>>PLMN Identity
	M
	
	9.3.3.5
	Broadcast PLMN
	-
	

	>>>>TAI Slice Support List
	M
	
	Slice Support List

9.3.1.17
	Supported S-NSSAIs per TA.
	-
	

	>>>>NID
	O
	
	9.3.3.x4
	
	YES
	reject

	Default Paging DRX
	O
	
	Paging DRX

9.3.1.90
	
	YES
	ignore

	Global RAN Node ID
	O
	
	9.3.1.5
	
	YES
	ignore

	NG-RAN TNL Association to Remove List 
	
	0..1
	
	
	YES
	reject

	>NG-RAN TNL Association to Remove Item
	
	1..<maxnoofTNLAssociations>
	
	
	-
	

	>>TNL Association Transport Layer Address 
	M
	
	CP Transport Layer Information

9.3.2.6
	Transport layer address of the NG-RAN node.
	-
	

	>>TNL Association Transport Layer Address at AMF
	O
	
	CP Transport Layer Information

9.3.2.6
	Transport layer address of the AMF.
	-
	


	Range bound
	Explanation

	maxnoofTACs
	Maximum no. of TACs. Value is 256.

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMNs. Value is 12.

	maxnoofTNLAssociations
	Maximum no. of TNL Associations between the NG-RAN node and the AMF. Value is 32.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.3.1.6
Global gNB ID

This IE is used to globally identify a gNB (see TS 38.300 [8]).

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	CHOICE gNB ID
	M
	
	
	
	-
	

	>gNB ID
	
	
	
	
	-
	

	>>gNB ID
	M
	
	BIT STRING (SIZE(22..32))
	Equal to the leftmost bits of the NR Cell Identity IE contained in the NR CGI IE of each cell served by the gNB.
	-
	

	NID
	O
	
	9.3.3.x4
	
	YES
	reject


9.3.1.7
NR CGI

This IE is used to globally identify an NR cell (see TS 38.300 [8]).

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	NR Cell Identity
	M
	
	BIT STRING (SIZE(36))
	The leftmost bits of the NR Cell Identity IE correspond to the gNB ID (defined in subclause 9.3.1.6).
	-
	

	NID
	O
	
	9.3.3.x4
	
	YES
	reject


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.3.3.3
GUAMI

This IE indicates the AMF identity.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	AMF Region ID
	M
	
	BIT STRING (SIZE(8))
	
	-
	

	AMF Set ID
	M
	
	9.3.3.12
	
	-
	

	AMF Pointer
	M
	
	9.3.3.19
	
	-
	

	NID
	O
	
	9.3.3.x4
	
	YES
	reject


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.3.3.x4
NID
This IE contains the Network Identifier of an SNPN, as specified in 23.501 [9].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NID
	M
	
	Editor’s Note: To be defined.
	


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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