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1. Introduction
The MRL in S-Node Addition Request was discussed during last meeting [1], and in chairman notes, the following words were captured:
	During S-Node addition, it is unclear whether the MRL propagated over Xn in the Mobility Restriction List IE is based on information from (a) the Mobility Restriction List IE previously received over Xn, or (b) the 5GC Mobility Restriction List Container IE previously received over Xn

 To be continued on this basis...


In this contribution we further discuss this issue and provide the way forward. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3. Discussion
The Mobility Restriction List IE is provided from AMF to the NG-RAN node via the following NGAP messages：
· INITIAL CONTEXT SETUP REQUEST
· HANDOVER REQUEST
· DOWNLINK NAS TRANSPORT
The Mobility Restriction List IE and the 5GC Mobility Restriction List Container IE are carried in the following XnAP messages:
	XnAP Message
	Mobility Restriction List IE
	5GC Mobility Restriction List Container IE

	HANDOVER REQUEST
	Yes
	Yes

	RETRIEVE UE CONTEXT RESPONSE
	Yes
	Yes

	S-NODE ADDITION REQUEST
	Yes
	No

	S-NODE MODIFICATION REQUEST
	Yes
	No


With the current specification, when a UE handover from a Rel-15 gNB to a Rel-16 gNB, although the Rel-15 gNB is not able to provide the extended RAT Restriction Information IE and NPN Mobility Information IE in the Mobility Restriction List IE, the Rel-16 gNB can get these information via the 5GC Mobility Restriction List Container IE. But in the SN addition/modification procedure, the 5GC container is not forwarded to the SN.
Observation 1: the 5GC Mobility Restriction List Container IE is not included in the DC related messages, which means the MN can only provide Mobility Restriction List IE to the SN.

2.1 Supported of Extended RAT Restriction Information
In Rel-16, the RAT Restrictions in the Mobility Restriction List IE was extended to carry the restriction information for NR-unlicensed, and the extended RAT Restriction Information IE. 
The Extended RAT Restriction Information IE, carries the information of Primary RAT Restriction and Secondary RAT Restriction:
	TS 38.413, TS38.423

	RAT Restrictions
	
	

	>PLMN Identity
	M
	

	>RAT Restriction Information
	M
	BIT STRING {e-UTRA (0), nR (1), nR-unlicensed (2)} (SIZE(8, …))

	>Extended RAT Restriction Information
	O
	

	>> Primary RAT Restriction
	M
	BIT STRING {e-UTRA (0), nR (1), nR-unlicensed (2)} (SIZE(8, …))

	>> Secondary RAT Restriction
	M
	BIT STRING {e-UTRA (0), nR (1), e-UTRA-unlicensed (2), nR-unlicensed (3)} (SIZE(8, …))


Considering that a RAN node could be the MN for some UEs, and at the same time be the SN for some other UEs, the mix releases MN and SN scenario are very likely to happen. As the MN and/or the SN can be operated with shared spectrum channel access [4], considering that the PSCells and SCells at SN side are decided by the SN, it is possible that if the MN does not forward the extended RAT Restriction information to the SN, the SN may add the RAT which is restricted to be used as the secondary RAT of the UE.
Observation 2: if the MN does not forward the extended RAT Restriction information to the SN, the SN may add the RAT which is restricted to be used as the secondary RAT of the UE.
2.2 Supported of NPN Mobility Information
In Rel-16, the Mobility Restriction List IE was extended to carry the NPN Mobility Information, which indicates the access restrictions related to an NPN
	CHOICE NPN Mobility Information

	>SNPN Mobility Information

	>>Serving NID

	>PNI-NPN Mobility Information

	>>Allowed PNI-NPN List

	>>>PLMN Identity

	>>>PNI-NPN Restricted

	>>>Allowed CAG List per PLMN

	>>>>CAG ID


For Stand-Alone NPN, when the UE is set to operate in SNPN access mode, the UE only selects and registers with SNPNs. NR-NR Dual Connectivity within a single SNPN is supported [5]. Therefore if the MN does not support SNPN, the UE not worked in SNPN access mode, seems nothing broken.
For Public Network Integrated NPN, a Closed Access Groups (CAG) identifies a group of subscribers who are permitted to access one or more CAG cells associated to the CAG. NR-NR Dual Connectivity is supported within PNI-NPN and across PLMN and PNI-NPN [5].Therefore it is possible that if the MN does not forward the Allowed PNI-NPN List to the SN, if the UE is allowed for some PNI-NPN supported by the SN, the SN will not able to select the related cells to serve the UE, it is a waste from the system resource point of view.
Observation 3: if the MN does not forward the Allowed PNI-NPN List to the SN, if the UE is allowed for some PNI-NPN supported by the SN, the SN will not able to select the related cells to serve the UE, it is a waste from the system resource point of view.
2.3 Comparison of the proposed solutions
There are two solutions mentioned in [1]:
Solution 1:	Add the 5GC Mobility Restriction List Container IE to the S-NODE ADDITION REQUEST message.
Solution 2:	Clarify that the Mobility Restriction List IE in the S-NODE ADDITION REQUEST message is encoded based on information in the 5GC Mobility Restriction List Container IE.
Based on the observations above, the solution 2 cannot avoid the issues which may happen in case MN is Rel-15 and SN Rel-16, and also in the future, if new information added, some new issues will happen in case MN is Rel-16 and SN is Rel-17, etc. 
Note that solution 1 is a backward compatible solution, as the container will be added as an optional IE with criticality ignored. But in case of Solution2, it mandates the MN to replace the information carried in Mobility Restriction List IE based on the information in the 5GC Mobility Restriction List Container IE, an updated SN will consider that the information carried in the Mobility Restriction List IE is derived from the 5GC Mobility Restriction List Container IE, but actually an legacy MN may not do that. 
For example, if a UE was handovered from Rel-15 gNB to a Rel-16 gNB, the Mobility Restriction List IE received by the Rel-16 gNB does not include Rel-16 information, in case the old Rel-16 gNB (MN) does not replace the information via the information received from 5GC, an new Rel-16 SN will assume that the received Mobility Restriction List IE is up to date, i.e. the SN will consider that there is no restriction for the related features but actually it is not the case.
Observation 4: it is not backward compatible to mandate the MN to replace the Mobility Restriction List IE by the information based on the information in the 5GC Mobility Restriction List Container IE
With all the considerations above, it is strongly proposed to adopt Solution 1 as the way forward, i.e. add the 5GC Mobility Restriction List Container IE to the S-NODE ADDITION REQUEST message. Considering that CN may update the information to RAN, it is also needed to include this container in S-NODE MODIFICATION REQUEST message.
Proposal 1: introduce 5GC Mobility Restriction List Container IE in the following XnAP messages:
· S-NODE ADDITION REQUEST
· S-NODE MODIFICATION REQUEST
With the simliar consideration, for EPS, the Handover Restriction List IE was also extended to support unsilenced and Secondary RAT restriction, and the EPC Handover Restriction List Container IE is also missing in the ENDC related procedures, it is therefore also needed to introduce EPC Handover Restriction List Container IE in the corresponding X2AP messages.
Proposal 2: introduce EPC Handover Restriction List Container IE in the following X2AP:
-	SGNB ADDITION REQUEST
-	SGNB MODIFICATION REQUEST
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Proposal
Based on the discussion in this paper, we analyses the current status and potential issues, compared the listed two solutions, get the following observations and proposals:
Observation 1: the 5GC Mobility Restriction List Container IE is not included in the DC related messages, which means the MN can only provide Mobility Restriction List IE to the SN.
Observation 2: if the MN does not forward the extended RAT Restriction information to the SN, the SN may add the RAT which is restricted to be used as the secondary RAT of the UE.
Observation 3: if the MN does not forward the Allowed PNI-NPN List to the SN, if the UE is allowed for some PNI-NPN supported by the SN, the SN will not able to select the related cells to serve the UE, it is a waste from the system resource point of view.
Observation 4: it is not backward compatible to mandate the MN to replace the Mobility Restriction List IE by the information based on the information in the 5GC Mobility Restriction List Container IE
[bookmark: _Toc423020280]Proposal 1: introduce 5GC Mobility Restriction List Container IE in the following XnAP messages:
· S-NODE ADDITION REQUEST
· S-NODE MODIFICATION REQUEST
Proposal 2: introduce EPC Handover Restriction List Container IE in the following X2AP:
-	SGNB ADDITION REQUEST
-	SGNB MODIFICATION REQUEST
It is proposed to agree the CRs provided in [6] [7] [8] [9].
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