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1
Introduction

At the last meeting a couple of open issues were identified w.r.t. paging topics for NPN:

5. Paging

5.1 PNI NPN

Include UE allowed CAG ID list in NG paging?

Include UE allowed CAG ID list in Xn paging?

5.2 SNPN

Include serving (PLMN ID, NID) list in NG paging? 

Include serving (PLMN ID, NID) in Xn paging?

This document continues this discussion with the understanding, that this is about optimisation of the paging process.
2
Discussion

2.1
Paging optimisation for SNPN
Xn/NG based paging:

Paging optimisation for SNPN probably depends on the supported RAN sharing scenarios and the support of more than one SNPN by an AMF. If we assume that an NG-RAN may make use of an operator’s PLMN IDs and therefore an SNPN is configured with one NID and several PLMN IDs (not to be mixed up with the prohibited support of equivalent SNPNs for UEs).

The AMF would support one NID is associated with a list of PLMN IDs, as well as the NG-RAN broadcasting respective information. 

Assuming that the current release prohibits different SNPNs to be supported by different AMFs and NG-RANs, including also, an NG-RAN supporting several SNPNs, probably in a non-uniform way, i.e. on a TA granularity, there would be no reason to consider any paging optimisation function associated with SNPN identities.
Proposal 1:
It is proposed to not consider any paging optimisation function associated with an SNPN identifier.
2.2
Paging optimisation for PNI-NPN

Xn/NG based paging:

As discussed in another agenda item already, paging optimisation may play a role for UEs with CAG access rights. 

At NG Paging, the AMF may want to filter the possible cells to be paged by indicating the subscribed CAGs and by that avoid paging in cells not supporting any of the subscribed CAGs.

If the subscribed CAGs are indicated in the Paging message this will certainly help to optimise paging.

The same can be done for Xn paging, the paging NG-RAN node may, based on information of the neighbouring cells (if available) filter relevant CAG IDs.

Proposal 2:
NG/Xn Paging may be optimised by including the UEs subscribed CAGs into the Paging message. While the AMF should not be requested to process CAG IDs supported by NG-RAN nodes, for Xn based paging, the paging NG-RAN node may be in the position to do so.

3
Conclusion and Proposals
The following can be concluded for SNPN:
Proposal 1:
It is proposed to not consider any paging optimisation function associated with an SNPN identifier.

The following can be concluded for PNI-NPN:
Proposal 2:
NG/Xn Paging may be optimised by including the UEs subscribed CAGs into the Paging message. While the AMF should not be requested to process CAG IDs supported by NG-RAN nodes, for Xn based paging, the paging NG-RAN node may be in the position to do so.

Proposal 3:
It is also proposed to consider the TPs in the Annexes of this paper, which are also contained in [2] and [3].
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Annex A:
TP for NGAP to introduce PNI-NPN information into the PAGING message
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

9.3.1.69
Assistance Data for Paging
This IE provides assistance information for paging optimisation.

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

	Assistance Data for Recommended Cells
	O
	
	9.3.1.70
	
	-
	

	Paging Attempt Information 
	O
	
	9.3.1.72
	
	-
	

	NPN Paging Assistance Information
	O
	
	9.3.1.x7
	
	YES
	ignore


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

9.3.1.x7
NPN Paging Assistance Information
This IE contains NPN Paging Assistance Information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NPN Mobility Information
	O
	
	
	

	>PNI-NPN Information
	
	
	
	

	>>CAG List for NPN Paging Assistance
	
	
	Subscribed PNI-NPN Identity List

9.3.3.x6
	


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

9.3.3.x5
CAG Identifier
This IE contains the Closed Access Group Identifier of an PNI-NPN, as specified in 23.501 [9].

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

	CAG ID
	M
	
	Editor’s Note: To be defined.
	


9.3.3.x6
Subscribed PNI-NPN Identity List
This IE contains a list of PNI-NPN Identities.
Editor’s Note:
 need of this IE is dependent on the open issue of the Supported PNI-NPN Identities IE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PNI-NPN Identity List
	
	1..<maxnoofsubscribedCAGs>
	
	

	>PLMN Identity
	
	
	9.3.3.5
	Editor’s Note: Whether it shall be possible to associate CAG IDs with a list of PLMNs is FFS. 

	>CAG Identifier
	
	
	9.3.3.x5
	


	Range bound
	Explanation

	maxnoofsubscribedCAGs
	Maximum no. of CAGs subscribed by the UE. Value is 256.
Editor’s Note: This value is FFS.


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

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
Annex B:
TP for XnAP to introduce PNI-NPN information into the RAN PAGING message
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

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

9.2.2.x2
CAG Identifier
This IE contains the Closed Access Group Identifier of an PNI-NPN, as specified in 23.501 [7].

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

	CAG ID
	M
	
	Editor’s Note: To be defined.
	


9.2.2.x3
Subscribed PNI-NPN Identity List
This IE contains a list of PNI-NPN Identities.
Editor’s Note:
 need of this IE is dependent on the open issue of the Supported PNI-NPN Identities IE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PNI-NPN Identity List
	
	1..<maxnoofsubscribedCAGs>
	
	

	>PLMN Identity
	
	
	9.2.2.4
	

	>CAG Identifier
	
	
	9.2.2.x2
	


	Range bound
	Explanation

	maxnoofsubscribedCAGs
	Maximum no. of CAGs subscribed by the UE. Value is 256.
Editor’s Note: This value is FFS.


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

9.2.3.41
Assistance Data for RAN Paging

This IE provides assistance information for RAN paging.

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

	RAN Paging Attempt Information 
	O
	
	9.2.3.42
	
	-
	

	NPN Paging Assistance Information
	O
	
	9.2.3.x4
	
	YES
	ignore


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

9.2.3.x4
NPN Paging Assistance Information
This IE contains NPN Paging Assistance Information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NPN Mobility Information
	O
	
	
	

	>PNI-NPN Information
	
	
	
	

	>>CAG List for NPN Paging Assistance
	
	
	Subscribed PNI-NPN Identity List

9.2.2.x3
	


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