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1. Introduction
In this paper, we discuss the remaining issues on Xn for NPN, including whether to add SNPN ID in Paging and whether the single cause “NPN access denied” is enough for Xn. 
2. Discussion
2. 1 SNPN ID in Paging
At the latest RAN3#107b-e meeting, conclusion about serving PLMN ID or SNPN ID was proposed in the email discussion summary [R3-202514]:
· There is no technical justification to include the Serving SNPN ID in the NG PAGING message.
For SNPN paging, the key question is that: whether multiple SNPNs sharing the same PLMN ID can be allocated with the same TAC? 
If the answer is positive, then there is a need to include the NID in paging message for paging optimization. We understand this may happen especially for PLMN IDs reserved for use by private networks, e.g. based on mobile country code (MCC) 999 as assigned by ITU [78]). In this case, there may have no tight coordination to allocate the different TACs. Even currently two PLMNs can be assigned with the same TACs.  
Hence we see some benefits to include NID in the NG/Xn paging messages. But if companies are not convinced, this can be further discussed in the next release. Note that the proposed TP in the annex removes the NID from the XnAP. 
Proposal 1: Further discuss the SNPN ID in XNAP Paging message. If no conclusion, the NID can be removed from the XnAP, and this can be further discussed in the next release. 
2.2 Access related cause values

Current BLCR for Xn has defined a single cause “NPN access denied” with the following Editor’s Note:
Editor’s Note: Whether there is a need to distinguish between PNI NPN and SNPN access denied and split the cause value into two cause values needs to be checked.

We confirm that a single cause value is enough for Xn for UE access since the NG-RAN node understands whether the UE is SNPN UE or PNI-NPN UE. And the editor’s note can be removed. 
Proposal 2: Remove the editor’s note on a single cause value.
2.3 Note in the semantics in the MRL
There is the following note in the MRL

· NOTE: if the Serving NID IE is included in this IE, the Equivalent PLMNs IE and the Last E-UTRAN PLMN IE are not included and the Core Network Type Restriction for Serving PLMN IE is set to "EPCForbidden", following principles specified in TS 23.501 [9].
This note seems not complete to include the RAT restriction. Thus this note should be updated, or alternatively, this note can be removed, the same as NGAP BL CR as discussed in our [1]. 

Proposal 3: Update the note in the MRL to include the “RAT Restriction Information is set as e-URTA restricted”, or alternatively remove this note.
3. Conclusion

This contribution discusses the remaining issues for NPN over Xn. The following proposals are proposed. 

Proposal 4: Further discuss the SNPN ID in XNAP Paging message. If no conclusion, the NID can be removed from the XnAP, and this can be further discussed in the next release. 
Proposal 5: Remove the editor’s note on a single cause value.
Proposal 6: Update the note in the MRL to include the “RAT Restriction Information is set as e-URTA restricted”, or alternatively remove this note.
4. Reference

[1] R3-203711, (TP for NPN BL CR for TS 38.413) Mobility related aspects for NPN
Annex – TP for TS 38.423 (on the top of BL R3-202891)
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

9.2.3.2
Cause

The purpose of the Cause IE is to indicate the reason for a particular event for the XnAP protocol.

<Unchanged Text Omitted>

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.3.53
Mobility Restriction List

This IE defines roaming or access restrictions for subsequent mobility actions for which the NR-RAN provides information about the target of the mobility action towards the UE, e.g., handover, or for SCG selection during dual connectivity operation or for assigning proper RNAs. If the NG-RAN receives the Mobility Restriction List IE, it shall overwrite previously received restriction information. NG-RAN behaviour upon receiving this IE is specified in TS 23.501 [7].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Serving PLMN
	M
	
	PLMN Identity

9.2.2.4
	
	–
	

	Equivalent PLMNs
	
	0..<maxnoofEPLMNs>
	
	Allowed PLMNs in addition to Serving PLMN.

This list corresponds to the list of “equivalent PLMNs” as defined in TS 24.501 [30].

This list is part of the roaming restriction information. Roaming restrictions apply to PLMNs other than the Serving PLMN and Equivalent PLMNs.
	–
	

	>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	RAT Restrictions
	
	0..<maxnoofPLMNs>
	
	This IE contains RAT restriction related information as specified in TS 23.501 [7].
	–
	

	>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	>RAT Restriction Information
	M
	
	BIT STRING {

e-UTRA (0),

nR (1), nR-unlicensed (2)}

(SIZE(8, …))
	Each position in the bitmap represents a RAT.

If a bit is set to "1", the respective RAT is restricted for the UE.

If a bit is set to "0", the respective RAT is not restricted for the UE.

This version of the specification does not use bits 3-7, the sending node shall set bits 3-7 to "0", the sender shall ignore bits 3-7. 
	–
	

	>Extended RAT Restriction Information
	O
	
	9.2.3.99
	If this IE is included, the RAT Restriction Information IE is ignored.
	YES
	ignore

	Forbidden Area Information
	
	0..<maxnoofPLMNs>
	
	This IE contains Forbidden Area information as specified in TS 23.501 [7].
	–
	

	>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	>Forbidden TACs
	
	1..<maxnoofForbiddenTACs>
	
	
	–
	

	>>TAC
	M
	
	9.2.2.5
	The TAC of the forbidden TAI.
	–
	

	Service Area Information
	
	0..<maxnoofPLMNs>
	
	This IE contains Service Area Restriction information as specified in TS 23.501 [7].
	–
	

	>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	>Allowed TACs
	
	0..<maxnooAllowedAreas>
	
	
	–
	

	>>TAC
	M
	
	9.2.2.5
	The TAC of the allowed TAI.
	–
	

	>Not Allowed TACs
	
	0..<maxnooAllowedAreas>
	
	
	–
	

	>>TAC
	M
	
	9.2.2.5
	The TAC of the not-allowed TAI.
	–
	

	Last E-UTRAN PLMN Identity
	O
	
	9.2.2.4
	Indicates the E-UTRAN PLMN ID from where the UE formerly handed over to 5GS and which is preferred in case of subsequent mobility to EPS.
	YES
	ignore

	Core Network Type Restriction for serving PLMN
	O
	
	ENUMERATED

(EPCForbidden, …)
	Indicates whether the UE is restricted to connect to EPC for the Serving PLMN as specified in TS 23.501 [7].
	YES
	ignore

	Core Network Type Restriction for Equivalent PLMNs
	
	0..<maxnoofEPLMNs>
	
	
	YES
	ignore

	>PLMN Identity
	M
	
	9.2.2.4
	Includes any of the Equivalent PLMNs listed in the Mobility Restriction List IE for which CN Type restriction applies as specified in TS 23.501 [7].
	–
	

	>Core Network Type Restriction
	M
	
	ENUMERATED

(EPCForbidden, 5GCForbidden, …)
	Indicates whether the UE is restricted to connect to EPC or to 5GC for this PLMN.
	–
	

	NPN Mobility Information
	O
	
	9.2.3.x7
	NOTE: if the Serving NID IE is included in this IE, the Equivalent PLMNs IE and the Last E-UTRAN PLMN IE are not included, the RAT Restriction Information is set as e-URTA restricted and the Core Network Type Restriction for Serving PLMN IE is set to "EPCForbidden", following principles specified in TS 23.501 [9].
	YES
	reject


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.3.x9
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
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	>PNI-NPN Information
	
	
	
	

	>>Allowed PNI-NPN ID List
	M
	
	9.2.3.x8
	




	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
NPNPagingAssistanceInformation ::= CHOICE {




pni-npn-Information



NPNPagingAssistanceInformation-PNI-NPN,


choice-extension




ProtocolIE-Single-Container { {NPNPagingAssistanceInformation-ExtIEs} }

}

NPNPagingAssistanceInformation-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}









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










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