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1	Introduction
In RAN3#107e meeting, the email discussion is assigned as below for the NRIIOT Hi-layer multi-connectivity solution #1.  
CB: # 100_Email100-IIoT_HLmulticonn_sol1
-  note LS (0109); take into account SA2 agreements
- RSN should be carried in related procedures in E1AP and NGAP and XnAP when redundant PDU session setup/modify procedure initialed in NGAP; Both Xn and NG handover should be supported for redundant PDU session; RSN shall be carried in SN Addition procedure and Xn handover ; NG-RAN should inform SMF about the redundant PDU session setup failure in the PDU Session Resource Setup Response Transfer when keep the PDU sessions; NG-RAN should carried the cause value about  the redundant PDU session setup failure in the PDU Session Resource Setup Unsuccessful Transfer  when release the PDU sessions; In Xn handover case, the target node notifies the 5GCN in path switch request with cause value; In Xn handover case, the target node notifies the source node in HO request ack or Ho Preparation Failure with cause value; introduce new cause value? (CATT), (Nok), (SS), (ZTE), (LG), (E///), (HW)
- converge around a minimum agreeable set; if agreeable, split work, revise/merge; go for agreement
(CATT)
Summary of offline disc
This contribution will initial the email discussion and summarize the status of this discussion during the meeting.
The email discussion owner would like to trigger email discussions as below steps:
· Summarize the contributions which are submitted in section 17.2.4.2 in the meeting agenda.
· Group the topic and analysis the solutions
· For the issues on which we have same view from all the contributions, directly give out the agreement proposal
· For the issues on which we have different view, list all the solutions and questions for discussion. 
· Converge the different the solutions during the email discussion, if get agreement, convert to agreement proposal.
· If we cannot get the convergence for the difference, we will leave them open for next meeting.
In this email discussion, we try to get the agreement for the solutions for all topics. Companies are welcome to provide answer for the questions by Feb. 26, 18:00 CET. Then I can make the agreement proposal for the TP generation and work split base on the discussion. So we may have one day to modify the TPs base on the discussion summary before the CB deadline Feb. 27, 18:00 CET.
2	Discussions
2.1 Summarize the contributions
2.1.1 RSN 
We get the LS from SA2 about the RSN and PDU session pair information in R3-200109. SA2 concluded that for Rel-16 SA2 will not provide any solution to gain more flexibility and rely upon RSN as currently specified.  SA2 may consider this issue in future release and provide a complete solution, if there is a need to do so.
In the redundancy information carrying related contributions for the solution#1, all the companies agree use   RSN in R16 for the redundancy information transfer.
But different company use the different name and construct for the RSN. List all the RSN naming as blow.  You may select preference. 
Proposal 1： Only use the RSN information for redundant PDU session handling in R16
2.1.2 Topics
After summarize and analyse the contributions, we get the below topic which are discussed in the contributions
1. In which procedure, the RSN information is needed 
2. How to handle the failure setup for the Redundancy but successfully setup as normal PDU session.
3. Cause value added for kinds of failure case
4. How to exchange the redundant UP path supporting information between the nodes
5. The indications of the Secondary RAN to SMF 
We will discuss the 1st topics in different interface and discuss the topic 4th and 5th in separate section.
In the contributions, all the companies discuss the 1st topic; CATT, LG and E/// discuss the 2rd topic; ZTE,
CATT, LG, E/// and HW discuss the 3rd about cause value; ZTE/CATT discusses the 4th topic; SS discusses the 5th topic.
2.1.3 RSN information in procedures
2.1.3.1 NG interface 
In NG interface, the summary of the contribution on 1st topic is in the below table.
Table 2.1.3.1-1 RSN in Procedure contents
	Message
	Company
	Comments

	8.2.1 PDU Session Resource Setup
	ZTE, CATT, SS, LG, E///, HW
	　

	8.2.3 PDU Session Resource Modify
	CATT
	　

	8.4.2 Handover Resource Allocation
	CATT, SS, LG, HW
	　



Table 2.1.3.1-2 RSN in Message/IE
	 Message/IE
	Company
	Comments

	9.3.4.1 PDU Session Resource Setup Request Transfer
	ZTE, CATT, SS, LG, E///, HW
	　

	9.3.4.4 PDU Session Resource Modify Request Transfer
	CATT
	　



From the above table, all the companies agree to carry the RSN in PDU Session Resource Setup procedure and PDU Session Resource Setup Request Transfer. Only CATT propose the PDU Session Resource Modify Request Transfer in PDU Session Resource Modify procedure also need carry the RSN information.


Beside the agreement, we still have some different view on this topic. We would like to ask the questions as below.
Question 2-1: Should RSN information be carried in Handover Resource Allocation? 
	Company
	Yes/No
	Comments

	Samsung
	Yes
	For NG based HO, the AMF/SMF needs to send RSN to the target node for redundant PDU session configuration.

	Nokia
	Yes
	This is needed for N2 handover.

	Huawei
	Yes
	

	ZTE
	Yes
	For NG based HO, it is needed.

	Ericsson
	Yes
	The HO request reuse the same SMF IE as the Setup. We think it is included already in Proposal 1.

	LG
	Yes
	For NG based HO, it is also important to keep two redundant PDU sessions for that UE in URLLC.

	CATT
	Yes
	



Question 2-2: Should RSN information be carried in PDU Session Resource Modify? 
	Company
	Yes/No
	Comments

	Samsung
	No
	Seems there is no scenario to modify the RSN.

	Nokia
	No
	Agree with Samsung.

	Huawei
	No
	Agree that there is no scenario for the modification of RSN described in stage 2 specification. 

	ZTE
	No
	SA2 did not send this scenario to RAN.

	Ericsson
	No
	

	LG
	No
	Agree with Samsung

	
	
	



Observation 1: All the company agree that RSN information is carried in Handover Resource Allocation, but not agree that RSN information is carried in PDU Session Resource Modify
Proposal 2： Carry the RSN information in the NG procedure: PDU Session Resource Setup, Handover Resource Allocation and the IE:PDU Session Resource Setup Request Transfer

2.1.3.2 Xn interface 
In Xn interface, the summary of the contribution on 1st topic is in the below table.

Table 2.1.3.2-1 RSN in Procedure contents
	Message
	Company
	Comments

	8.3.1 S-NG-RAN node Addition Preparation
	ZTE, CATT, SS, LG, E///, HW, NOK 
	　

	8.3.3 M-NG-RAN node initiated S-NG-RAN node Modification Preparation
	ZTE, CATT,  SS, LG, E///, NOK 
	　

	8.2.1 Handover Preparation
	CATT,  SS, LG, E///, HW, NOK 
	　



Table 2.1.3.2-2 RSN in Message/IE
	Message
	Company
	Comments

	9.2.1.5 PDU Session Resource Setup Info – SN terminated
	ZTE, CATT, SS, LG, E///, HW, NOK
	

	9.2.1.1 PDU Session Resources To Be Setup List
	CATT, SS, LG, E///, HW, NOK
	



From the above table, all the company agree to carry the RSN in S-NG-RAN node Addition Preparation procedure and PDU Session Resource Setup Info – SN terminated. 

Beside the agreement, we still have some different view on this topic. We would like to ask the questions as below to the specific company 

	Questions
	Company
	Yes/No
	Comments

	Question 2-3: Should RSN information be carried in M-NG-RAN node initiated S-NG-RAN node Modification Preparation?
	Samsung
	　Yes
	The MN may use M-NG-RAN node initiated S-NG-RAN node Modification Preparation to add a PDU session in the SN configured as SN terminated bearer.

	
	HW
	Yes
	

	Question 2-4: Should RSN information be carried in Handover Preparation procedure?
	Samsung
	　Yes
	Agreed by SA2. Needed for redundant PDU session configuration in target side during handover

	
	ZTE
	Yes
	

	[bookmark: OLE_LINK60][bookmark: OLE_LINK61]Question 2-5: Should RSN information be carried in PDU Session Resources To Be Setup List
	Samsung
	　Yes
	PDU Session Resources To Be Setup List is in Handover Request message. 

	
	ZTE
	Yes
	



Observation 2: All the company agree that RSN information is carried in M-NG-RAN node initiated S-NG-RAN node Modification Preparation, Handover Preparation procedure and the IE PDU Session Resources To Be Setup List
Proposal 3： Carry the RSN in in the Xn procedure: S-NG-RAN node Addition Preparation, M-NG-RAN node initiated S-NG-RAN node Modification Preparation, Handover Preparation and the IE: PDU Session Resource Setup Info – SN terminated, PDU Session Resources To Be Setup List

2.1.3.3 E1 interface 
In E1 interface, the summary of the contribution on 1st topic is in the below table.
Table 2.1.3.3-1 RSN in Procedure contents
	Message
	Company
	Comments

	8.3.1 Bearer Context Setup
	ZTE, CATT, LG, E///, HW
	　Nokia: NOK

	8.3.2 Bearer Context Modification (gNB-CU-CP initiated) 
	ZTE, CATT, LG, E///
	　Nokia: NOK



Table 2.1.3.3-2 RSN in Message/IE
	Message
	Company
	Comments

	9.3.3.2 PDU Session Resource To Setup List
	ZTE, CATT, LG, E///, HW
	　Nokia: NOK

	9.3.3.10 PDU Session Resource To Setup Modification List
	ZTE, CATT, LG, E///
	　Nokia: NOK

	[bookmark: OLE_LINK62][bookmark: OLE_LINK63]9.3.3.5 PDU Session Resource Setup List
	ZTE
	　Nokia: NOK

	9.3.3.11 PDU Session Resource To Modify List
	ZTE
	　Nokia: NOK

	9.3.3.17 PDU Session Resource Setup Modification List
	ZTE
	　Nokia: NOK

	9.3.3.19 PDU Session Resource Modified List
	ZTE
	　Nokia: NOK

	9.3.3.23 PDU Session Resource Required To Modify List
	ZTE
	　Nokia: NOK



From the above table, all the companies agree to carry the Bearer Context Setup procedure and 9.3.3.2 PDU Session Resource To Setup List. 

[removed] Proposal 4： Agree to carry the RSN in the Bearer Context Setup procedure and 9.3.3.2 PDU Session Resource To Setup List 
Nokia : NOK. We have no agreement for an E1 CR.
Beside the agreement, we still have some different view on this topic. We would like to ask the questions as below. 
Question 2-6:  Should RSN information be carried Bearer Context Modification (gNB-CU-CP initiated) and PDU Session Resource To Setup Modification List?
	Company
	Yes/No
	Comments

	HW
	Yes
	

	Samsung
	Yes
	

	Nokia
	No
	No agreement to have an E1 CR.

	ZTE
	No
	If disjoint UP number exchange between CU-CP and CU-UP is not agreed then E1AP is not needed

	Ericsson
	Yes
	

	LG
	Yes
	

	CATT
	Yes
	



Question 2-7:  Should RSN information be carried in the message/IE which only ZTE proposed in Table 2.1.3.3-2
	Company
	Yes/No
	Comments

	Samsung
	No
	Don’t need RSN from UP to CP.

	Nokia 
	No
	No agreement to have an E1 CR.

	Huawei
	No
	

	ZTE
	Yes
	For example of MR-DC and SN with split CU/DU. In SN, CU-CP should know which one or more CU-UPs can configure RSN1 and which one or more CU-UPs can configure RSN2, then SN can transfer disjoint UP path number to MN for good RAN configuration.

	Ericsson
	No
	

	LG
	No
	

	CATT
	No
	



Nokia does not agree to introduce the RSN information in E1. Other companies think it is necessary for the E1 CR.  And think the RSN information should be carried in Bearer Context Setup Bearer Context Modification (gNB-CU-CP initiated). So we cannot get the consensus on the E1 CR.

Observation 3: No consensus on whether the E1 CR is needed
2.1.3.4 F1 interface
In F1 interface, the summary of the contribution on 1st topic is in the below table.
Table 2.1.3.4-1 RSN in Procedure contents/IEs
	Message
	Company
	Comments

	8.3.1 UE Context Setup 
	E///
	　Nokia: NOK

	8.3.4 UE Context Modification (gNB-CU initiated)
	E///
	　Nokia : NOK

	9.3.1.45 QoS Flow Level QoS Parameters
	E///
	　Nokia: NOK



From the above table, only E/// proposed the F1 modification for the RSN information transfer. We would like to ask the questions as below. 
Question 2-8:  Should RSN information be carried in F1 interface?
	Company
	Yes/No
	Comments

	Samsung
	
	DU has no PDU session information. Need more clarification why DU need RSN ?

	Nokia
	No
	No agreement to have an F1 CR.

	Huawei
	No
	

	ZTE
	No
	

	Ericsson
	Yes
	We are open to this point, but PDU Session ID is known by F1AP.

	LG
	No
	

	CATT
	No
	



Observation 4: No consensus on whether the F1 CR is needed
2.1.4 Failure for Redundant setup
In the contributions, CATT, LG and E/// discuss the issue that the redundant PDU session setup failure but successfully setup the normal PDU session.
The proposal is below:
	Company
	Proposal
	Comments

	CATT
	The NG-RAN should inform SMF about the redundant PDU session setup failure in the PDU Session Resource Setup Response Transfer when keep the PDU sessions
	Include Redundant PDU Failure to Setup  in the successfully setup PDU session response

	E///
	include the Used Redundancy Sequence Number in the positive PDU Session resource response
	include the real Used Redundancy Sequence Number in response message

	LG
	The updated RSN information should be sent to the SMF
	include the updated Redundancy Sequence Number in response message indicate not use the requested RSN



From the above table, all the solution based on successful setup PDU session use the different UP path which the initial node requested. The E/// and LG solution is same, the accepted node inform the initial node the result real used RSN in the successfully setup PDU session.  CATT proposed that the accepted node just informs the initial node it is failure to setup for the redundant. So we have two solutions:
Sol1: The node informs the initial node the used RSN
Sol2: The node informs the initial node failure to setup redundant

We would like to ask the questions as below. 
Question 2-9:  Should the accepted node inform the initial node the failure setup for redundant? If yes, which sol is selected?
	Company
	Yes/No
	Sol1/Sol2
	Comments

	Samsung
	Yes
	Sol2
	The RSN is decided in SMF, not in RAN. Based on 23.501, RAN just notify SMF the failure of redundant configuration and it is the SMF decision whether to keep the PDU session or release it.

	Nokia
	Yes
	Sol1
	The NG-RAN decides based on local configuration. Then it can inform SMF of the result.

	Huawei
	No
	
	It was agreed that the NG-RAN can determine based on its local configuration to keep or reject if the RAN cannot satisfy the disjoint user plane requirements. We don’t see the need for SMF to be aware of RAN’s local configuration. And the cause value of the failure case is enough. 

	ZTE
	No
	
	Agree with HW, in SA2 LS, it is agreed that NG-RAN can decide failure or successful, we suggest to send a new Cause value only.

	Ericsson
	Yes
	Sol1
	It is beneficial to feedback this information.

	LG
	Yes
	Sol1
	In order to send the updated RSN to the target NG-RAN during NG Handover procedure, the SMF also needs to store this information.

	CATT
	Yes
	Sol2
	Sol2 is enough to meet the description In 23.501, The SMF doesn’t need to know which RSN used
In 23.501, the statement is : The RAN shall determine whether to notify the SMF in case the RAN resources indicated by the RSN parameter can no longer be maintained and SMF can use that to determine if the PDU Session should be released .
The RAN just inform the SMF failure to setup in the requested RSN 



From the companies’ feedback, all the company agree to inform the initial node the failure setup for redundant. For the answer is NO, also mentioned cause value may be used to inform. The solution is different. We can further discuss this issue in the next meeting.
Observation 5: No consensus on whether and how to inform the redundant setup result in the response message
2.1.5 Cause value
In the contributions, some companies discuss the cause value the kinds failure case in each interface. But each company has different understanding and view. List all the proposed value as below. 

	Company
	Cause value
	Explanation

	ZTE
	RSN requirement not fulfilled 
	Release of the Redundant PDU Session is initiated because Redundant Sequence Number (RSN) requirement cannot be fulfilled.

	CATT
	DC for redundant transmission not support
	Failure to establish dual connectivity for the redundant PDU session setup

	LG
	Resources not available for the RSN
	The RAN resources indicated by RSN are not available

	E///
	RSN not available for the UP
	The redundant user plane resources indicated by RSN is not available.

	HW
	Disjoint user plane resources for DC operation not available
	The requirement of disjoint user plane resources for DC operation indicated by the Redundancy Indication cannot be met.



We would like to ask the questions for the cause value as below. 
Question 2-10:  Should the cause value be introduced for the redundant setup failure case? If yes, which one do you prefer?
	Company
	Yes/No
	Which one prefer
	Comments

	Nokia
	Yes
	LG or E// seems ok.
	

	Huawei
	Yes
	Huawei (slightly preferred)
	“Disjoint user plane resources not available” seems ok since it is described in stage 2 “…to ensure the user plane paths disjoint according to redundancy information received from 5GC”

	ZTE
	Yes
	all fine
	

	Ericsson
	Yes
	Ericsson proposal
	

	LG
	Yes
	LG or E//
	

	CATT
	Yes
	All fine
	



Observation 6: All company agree that the cause value is introduced for the redundant setup failure case 
Proposal 4： Introduce the cause value in impacted interface: RSN not available for the UP
 
2.1.6 Other topic
2.1.6.1 Exchange UP path information between the nodes 
ZTE co-sign with CATT contribution discussed the disjoint UP path quantity issues and give the proposal:
Proposal 1: It is proposed to transfer the disjoint UP path quantity at SN from SN to MN, then the MN can establish redundant PDU Sessions with one or two disjoint UP paths at SN side.
Proposal 2: It is proposed to transfer the disjoint UP path quantity at SN through the Xn Setup procedure and NG-RAN node Configuration Update procedure.
We would like to ask the questions for the cause value as below. 
Question 2-11:  Should the SN node transfer the disjoint UP path information to MN have the benefit for the redundant setup? If yes, the above solution is acceptable?
	Company
	Yes/No
	solution is acceptable( Yes/No)
	Comments

	Nokia
	No
	No
	We are not convinced at this stage but we can further discuss.

	Huawei
	No
	No
	

	ZTE
	Yes
	Yes
	In our view, without this information, the MN will have to blindly configure redundant PDU session with either RSN1, or RSN2 or both.

	Ericsson
	No
	
	Do not see the clear benefit.

	LG
	No
	No
	

	CATT
	Yes
	
	If one node support more than 2 disjoint UP path, the information exchange is benefit for the hosting node.



Observation 6: No consensus on whether SN node transfers the disjoint UP path information to MN 

2.1.6.2 The indications of the Secondary RAN to SMF 
SS contribution discussed the issue why and how the Secondary RAN node information is sent to SMF and gives the proposal:
 Add the identity of the Secondary RAN node into N2 SM information in the above NG procedures in case the Secondary RAN is modified (or added/released).
We would like to ask the questions as below. 
Question 2-12:  Should the identity of the Secondary RAN node be informed to SMF?
	Company
	Yes/No
	Comments

	Samsung
	Yes
	Agreed by SA2 and captured in 23.501.

	Nokia
	Yes
	This seems aligned SA2.

	Huawei
	No (so far)
	This SA2 specification only mentions the “Ethernet PDU Sessions”.
So far it is not clear to us why not apply to other PDU session types.  More check is needed.   

	ZTE
	No
	It is not very clear now.

	Ericsson
	No
	We need to understand why SMF needs to know about the Secondary RAN node. Think this can be kept in RAN.

	LG
	No
	Agree with Huawei.
According to SA2 specification, in the case of Ethernet PDU Sessions, the SMF has the possibility to change the UPF (acting as the PSA) and select a new UPF based on the identity of the Secondary NG-RAN for the second PDU Session.
It is not clear whether to apply to other PDU session types.

	CATT
	No
	Agree with HW



Observation 7: No consensus on whether the identity of the Secondary RAN node is informed to SMF
Proposal 5： List the open issue for further discussion in the future 
Whether the E1 CR is needed
Whether the F1 CR is needed
Whether and how to inform the redundant setup result in the response message
Whether SN node transfers the disjoint UP path information to MN is needed
Whether the identity of the Secondary RAN node is informed to SMF
Proposal 6： Revise the TPs base on the agreements

3	Conclusions
In this contribution, we discussed the NRIIOT Hi-layer multi-connectivity solution #1.  Based on the discussion, we make the summary and give proposal:
Agreements:
only use the RSN information for redundant PDU session handling in R16
Carry the RSN information in the NG procedure: PDU Session Resource Setup, Handover Resource Allocation and the IE: PDU Session Resource Setup Request Transfer
Carry the RSN in in the Xn procedure: S-NG-RAN node Addition Preparation, M-NG-RAN node initiated S-NG-RAN node Modification Preparation, Handover Preparation and the IE: PDU Session Resource Setup Info – SN terminated, PDU Session Resources To Be Setup List
Introduce the cause value in impacted interface: RSN not available for the UP

[bookmark: _GoBack]Remaining issues for further discussion:
List the open issue for further discussion in the future 
Whether the E1 CR is needed
Whether the F1 CR is needed
Whether and how to inform the redundant setup result in the response message
Whether SN node transfers the disjoint UP path information to MN is needed
Whether the identity of the Secondary RAN node is informed to SMF

Propose to agree the following TPs 
Revise the TPs for NRIIOT Hi-layer Sol#1 base on the agreements
Revise R3-200539 in R3-201264 for 38.413 NG, CATT
Revise R3-200249 in R3-201265 for 38.423 Xn, ZTE
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