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1. Introduction
Last RAN3 meeting, the Higher Layer Multi-Connectivity solution#1 for NRIIOT in RAN was discussed and the WF on R3-192160[1] was agreed for solution#1:

The following aspects should be supported in st3, st2:

- Redundancy indication for duplicated PDU Sessions (either by PDU session pair or RSN, or both, depending on feedback from SA2)

- One PDU Session will be set up in MN using MN-terminated bearers

- One PDU Session will be set up in SN using SN-terminated bearers
This contribution focus on discussion on how to capture stage 3 specification of the Solution #1
2. Discussion
2.1 PDU session Setup 
As we discussed in [2], the RSN may just indicate the pair relation of the redundant PDU sessions instead of the PDU session setup NG-RAN node. The RSN may be encoding as below. The carried information includes two paired PDU information. And 5GCN and NG-RAN may treat the two PDU sessions base on the in order sequence if need specify the PDU session setup node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDU Session ID 
	M
	
	9.3.1.50
	

	Paired PDU Session ID 
	M
	
	9.3.1.50
	


SMF may initiate the redundant PDU session setup with the RSN to instruct the RAN setup the redundant paired PDU sessions in MN and SN of DC. Also the PDU session modify procedure for redundant PDU session added initiated by SMF should be supported when needed.
Proposal 1：The RSN shall be carried in PDU session setup and PDU session modify procedure
The RSN generated procedure is descripted in 23.501[3]. 
-
UE initiates two redundant PDU session and provides different combination of DNN and S-NSSAI for each PDU Session.

-
the SMF determines whether the PDU Session is to be handled redundantly. The determination is based on the combination of the S-NSSAI, DNN, user subscription and local policy configuration. The SMF uses these inputs to determine the RSN which differentiates the PDU Sessions that are handled redundantly and determines whether the PDU Session's user plane should go via the Master or the Secondary NG-RAN.

The UE initiate these two PDU sessions with different combination of DNN and S-NSSAI.  Because the UE initiates the PDU sessions for the redundancy purpose, the UE shall carry the DNN and S-NSSAI and not omit anyone. So we can derive the combination as case 1: same S-NSSAI and different DNN, and case 2: different S-NSSAI and same DNN. From RAN point view, the case 1 is same as normal PDU setup case; the case 2 required at least two slices supporting in both MN and SN base on R15 spec.
Observation 1：at least two slices supporting in both MN and SN when the DNN is same.

The SMF determine the RSN base on this combination, user subscription and local policy. The user subscription is used to determine if the redundancy service can be supported. Because the combination is different, The SMF determines the RSN mainly base on the combination. Then the SMF can select the UPF base the known information of the network deployment. The RAN setup DC for the redundant PDU session on the MN and SN. These two nodes have the disjoint user plant. During the DC setup the MN node shall know which neighbor node has the disjoint user plant with it.
Observation 2：SMF shall be aware the NG transport layer deployment of the coverage area 
Observation 3：RAN shall be aware the NG transport layer deployment of the neighbor node

2.2 Handover and SN change

In 23.501[2], the specification states The RSN indication is transferred from Source RAN to Target RAN in case of handover. According the solution definition, the handover includes DC based two PDU sessions respectively assigned two nodes. The two paired PDU session should handover to two disjoint nodes.

The handover may include three scenarios: 1). SN handover.  2). MN handover.  3). Both MN and SN handover. The first one is covered by Secondary Node Change (MN/SN initiated) procedure. And the second and third case is similar and specified in 37.340[4]. For this redundant PDU session handover, the Xn handover may be the best valuable case, but the NG handover should not be precluded. 

Proposal 2：Both Xn and NG handover should be supported for redundant PDU session.

For NG handover, the SMF may check the user path disjoint supporting for the redundant PDU session. For the Xn handover , the source MN is better to know the target MN and SN NG transport layer deployment when the source node configure the measurement for the handover preparation to avoid the redundant PDU session handover failure.
Proposal 3：The RSN shall be carried in SN Addition procedure and Xn handover request 

2.3 Failure for Handover and PDU setup

About the failure case, the description in 23.501[3] is stated as below:
-
NG RAN notifies CN about failure to establish dual connectivity and SMF based on local policy decides whether to continue with the PDU session or initiate release of the PDU session.

The failure case includes the failure in both initiate setup and handover scenarios.
In initiate setup, the two PDU sessions may carry in one N2 PDU session setup message or two separate messages. The PDU session setup response with failure cause which indicates the redundant not support can be used to notify the failure to 5GCN.  The SMF may release the setup successfully PDU session stop the second PDU session setup if two separate messages used.
Proposal 4：RAN use PDU session setup/modify response with cause value to notify the setup failure

In the handover case, if the target node cannot setup redundant PDU sessions, in NG handover the handover request acknowledge with cause value to notify the failure. In Xn handover, the Handover Request Acknowledge or Handover Preparation Failure is used to response the source node about the redundant PDU session handover failure. The target node notifies the 5GCN in message path switch request with the cause value.
Proposal 5：In handover case, the target node notifies the 5GCN in path switch request with cause value

Proposal 6：In handover case, the target node notifies the source node in HO request ack or Ho Preparation Failure with cause value
Proposal 7：the cause value DC for redundant transmission not support for the failure shall introduced in NGAP, XnAP and E1AP
In NR CP-UP split case, the corresponding modification need to be captured for the redundant PDU session setup, modify.
Proposal 8：Capture the stage 3 modification in NGAP TS 38.413, XnAP TS 38.423 and E1AP 38.463 
3. Conclusion 

This paper discussed higher layer multi-connectivity solution #1 and provided relevant observations and proposals:
Observation 1：at least two slices supporting in both MN and SN when the DNN is same.

Observation 2：SMF shall be aware the NG transport layer deployment of the coverage area 

Observation 3：RAN shall be aware the NG transport layer deployment of the neighbor node

Proposal 1：The RSN shall be carried in PDU session setup and PDU session modify procedure

Proposal 2：Both Xn and NG handover should be supported for redundant PDU session.

Proposal 3：The RSN shall be carried in SN Addition procedure and Xn handover request 

Proposal 4：RAN use PDU session setup response with cause value to notify the setup failure

Proposal 5：In handover case, the target node notifies the 5GCN in path switch request with cause value

Proposal 6：In handover case, the target node notifies the source node in HO request ack or Ho Preparation Failure with cause value

Proposal 7：the cause value Redundant not supported for the failure shall introduced in NGAP and XnAP

Proposal 8：Capture the stage 3 modification in NGAP TS 38.413, XnAP TS 38.423 and E1AP 38.463 
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