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1. Introduction
In this paper, the dual connectivity aspects to support NPN is discussed, based on the following offline discussion at the last RAN3 #105 Meeting:

9. DC cases

Assumption: same principles apply as handover. Anything specific?
2. Discussion
Based on the LS from [1][2], the RAN sharing can support for all kinds of possible NPN deployments. Each logical cell may support PLMN, SNPN and PNI-NPN simultaneously. The further discussion can be found in our companion paper [3]. For dual connectivity case, then it is possible the MN and SN may support all kinds of PLMN and NPN networks, and may support the same or different NPNs. Thus it is good and reasonable starting point to enable the NPN for MR-DC following the same principle as the handover case. 
2.1 MR-DC for PNI-NPN
For PNI-NPN related handover, it is agreed in RAN3 #105 Meeting:
3.
At mobility, we assume that source NG-RAN node knows the list of CAG IDs supported by the candidate target cells.

4.
At mobility, target RAN shall fail the handover if UE allowed CAG list does not match any of target cell supported list of CAG IDs (assuming target cell is a CAG cell).

5.
Need to exchange list of cell supported CAG IDs at Xn setup, and configuration update.
From the above, a natural assumption is the MN knows the list of CAG IDs supported by the candidate SNs. Since MN and SN always have Xn interface, it is convenient for the MN to know up-to-date list of cells supported CAG IDs for the candidate SNs via Xn setup and Xn configuration update procedures.

Based on the supported CAG list of the SN, the MN can select and send the S-NODE ADDITION/MODIFICATION REQUEST messages which may contain UE allowed CAG list to the suitable SN. The SN can choose suitable cells which support one or more CAG IDs belonging to the Allowed CAG List as PSCell and SCell(s) for the UE.

For SN change, the SN can also select the target SN based on the allowed CAG ID list, and CAG only indicator.  
Proposal 1: Mobility Restriction List should contain UE allowed CAG list and CAG-only indicator in S-NODE ADDITION/MODIFICATION REQUEST messages for MR-DC based on PNI-NPN.
Proposal 2: The SN shall fail the SN Addition/Modification procedure if the UE allowed CAG list does not match any of SN cells supported CAG list.

2.2 MR-DC for SNPN
For SNPN, it does not rely on the PLMN, and the mobility between PLMN/PNI-NPN and SNPN is not supported[4]. What is more , the mobility between SNPNs with different (PLMN ID, NID)s is not supported, either. The MR-DC based on SNPN should follow the principles of  handover.

For SNPN related handover, it was agreed in RAN3 #105 Meeting[4]:
SNPN:
5.
At mobility, we assume that source NG-RAN node knows the (PLMN ID, NID)s supported by the candidate target cells.

7.
At mobility, target RAN node shall fail the handover if the serving (PLMN, NID) does not match any of the target cell supported list of (PLMN ID, NID)s.
8.
Need to exchange the list of supported (PLMN ID, NID)s per cell over Xn setup, Xn configuration update, in the two directions.
For dual connectivity case, the MN knows the list of (PLMN ID, NID)s supported by the candidate SNs. Since MN and SN always have Xn interface, it is convenient for the MN to know up-to-date list of cells supported (PLMN ID, NID)s for the candidate SNs via Xn setup and Xn configuration update procedures.

Based on the supported (PLMN ID, NID)s list of the SN, the MN can send the S-NODE ADDITION/ MODIFICATION REQUEST messages which may contain UE serving (PLMN ID, NID) to the suitable SN. The SN can choose suitable cells which support (PLMN ID, NID) belonging to the serving (PLMN ID, NID) as PSCell and SCell(s) for the UE. The SCG (re)selection at the SN is based on the NID in SN for SNPN.  
Proposal 3: Mobility Restriction List should contain UE serving (PLMN ID, NID) in S-NODE ADDITION/MODIFICATION REQUEST messages for MR-DC based on SNPN.

Proposal 4: The SN shall fail the SN Addition/Modification procedure if the UE serving (PLMN ID, NID) does not match any of SN supported list of (PLMN ID, NID)s.

3. Conclusion
In this paper, we have the following observations and proposals:
Proposal 5: Mobility Restriction List should contain UE allowed CAG list and CAG-only indicator in S-NODE ADDITION/MODIFICATION REQUEST messages for MR-DC based on PNI-NPN.

Proposal 6: The SN shall fail the SN Addition/Modification procedure if the UE allowed CAG list does not match any of SN cells supported CAG list.

Proposal 7: Mobility Restriction List should contain UE serving (PLMN ID, NID) in S-NODE ADDITION/MODIFICATION REQUEST messages for MR-DC based on SNPN.

Proposal 8: The SN shall fail the SN Addition/Modification procedure if the UE serving (PLMN ID, NID) does not match any of SN supported list of (PLMN ID, NID)s.
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Annex – TP
8.3.1.1
General

The purpose of the S-NG-RAN node Addition Preparation procedure is to request the S-NG-RAN node to allocate resources for dual connectivity operation for a specific UE.
The procedure uses UE-associated signalling.

8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: S-NG-RAN node Addition Preparation, successful operation

The M-NG-RAN node initiates the procedure by sending the S-NODE ADDITION REQUEST message to the S-NG-RAN node.

When the M-NG-RAN node sends the S-NODE ADDITION REQUEST message, it shall start the timer TXnDCprep.

The allocation of resources according to the values of the Allocation and Retention Priority IE included in the QoS Flow Level QoS Parameters IE for each QoS flow shall follow the principles specified for the PDU Session Resource Setup procedure in TS 38.413 [5].
The S-NG-RAN node shall choose the ciphering algorithm based on the information in the UE Security Capabilities IE and locally configured priority list of AS encryption algorithms and apply the key indicated in the S-NG-RAN node Security Key IE as specified in TS 33.501 [28].

If the Additional QoS Flow Information IE is included for a QoS flow in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall behave the same as the NG-RAN node in the PDU Session Resource Setup procedure, specified in TS 38.413 [5].

For each PDU session, if the Network Instance IE is included in the PDU Session Resource Setup Info – SN terminated IE contained in the PDU Session Resources To Be Added List IE and the Common Network Instance IE is not present, the S-NG-RAN node shall, if supported, use it when selecting transport network resource as specified in TS 23.501 [7].

For each PDU session, if the Common Network Instance IE is included in the PDU Session Resource Setup Info – SN terminated IE contained in the PDU Session Resources To Be Added List IE, the S-NG-RAN node shall, if supported, use it when selecting transport network resource as specified in TS 23.501 [7].

If the S-NODE ADDITION REQUEST message contains the Selected PLMN IE, the S-NG-RAN node may use it for RRM purposes.

If the S-NODE ADDITION REQUEST message contains the Expected UE Behaviour IE, the S-NG-RAN node shall, if supported, store this information and may use it to optimize resource allocation.

If the S-NODE ADDITION REQUEST message contains the Mobility Restriction List IE, the S-NG-RAN node, if supported, shall store this information and use it to select an appropriate SCG. If the Mobility Restriction List IE contains NID or CAG ID(s), the SN shall store this information, and use it to select an appropriate SCG for NPN.
If the S-NODE ADDITION REQUEST message contains the Index to RAT/Frequency Selection Priority IE, the S-NG-RAN node may use it for RRM purposes.

If the S-NG-RAN node is a gNB and the S-NODE ADDITION REQUEST message contains the PCell ID IE, the S-NG-RAN node shall search for the target NR cell among the NR neighbour cells of the PCell indicated, as specified in the TS 37.340 [8].

If the S-NODE ADDITION REQUEST message contains the S-NG-RAN node PDU Session Aggregate Maximum Bit Rate IE, the S-NG-RAN node may use it for RRM purposes.

Next change

8.3.3
M-NG-RAN node initiated S-NG-RAN node Modification Preparation

8.3.3.1
General

This procedure is used to enable an M-NG-RAN node to request an S-NG-RAN node to either modify the UE context at the S-NG-RAN node or to query the current SCG configuration for supporting delta signalling in M-NG-RAN node initiated S-NG-RAN node change, or to provide the S-RLF-related information to the S-NG-RAN node.

The procedure uses UE-associated signalling.

8.3.3.2
Successful Operation
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Figure 8.3.3.2-1: M-NG-RAN node initiated S-NG-RAN node Modification Preparation, successful operation
The M-NG-RAN node initiates the procedure by sending the S-NODE MODIFICATION REQUEST message to the S-NG-RAN node.

When the M-NG-RAN node sends the S-NODE MODIFICATION REQUEST message, it shall start the timer TXnDCprep.

The S-NODE MODIFICATION REQUEST message may contain

-
within the UE Context Information IE;

-
PDU session resources to be added within the PDU Session Resources To Be Added Item IE;

-
PDU session resources to be modified within the PDU Session Resources To Be Modified Item IE;

-
PDU session resources to be released within the PDU Session Resources To Be Released Item IE;

-
the S-NG-RAN node Security Key IE;

-
the S-NG-RAN node UE Aggregate Maximum Bit Rate IE;

-
the M-NG-RAN node to S-NG-RAN node Container IE;

-
the PDCP Change Indication IE;

-
the SCG Configuration Query IE;

-
the Requested split SRBs IE;

-
the Requested split SRBs release IE;

-
the Additional DRB IDs IE;

-
the MR-DC Resource Coordination Information IE.
If the S-NODE MODIFICATION REQUEST message contains the Selected PLMN IE, the S-NG-RAN node may use it for RRM purposes.

If the S-NODE MODIFICATION REQUEST message contains the Mobility Restriction List IE, the S-NG-RAN node shall
-
replace the previously provided Mobility Restriction List by the received Mobility Restriction List in the UE context;
-
use this information to select an appropriate SCG. If the NID or CAG ID(s) is included, the SN shall select an appropriate SCG for NPN.
If the S-NG-RAN node UE Aggregate Maximum Bit Rate IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall:

-
replace the previously provided S-NG-RAN node UE Aggregate Maximum Bit Rate by the received S-NG-RAN node UE Aggregate Maximum Bit Rate in the UE context;

-
use the received S-NG-RAN node UE Aggregate Maximum Bit Rate for Non-GBR Bearers for the concerned UE as defined in TS 37.340 [8].
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