3GPP TSG-RAN WG3 #112-e
R3-212660
Online, 17 – 27 May 2021
Agenda Item:
10.2.1.4
Source:
CATT  (moderator)
Title:
Offline Discussion on UE History Information in EN-DC
Document for:
Approval
1 Introduction

CB: # 1204_SONMDT_UEHistory

-  Topics to discuss:

  - Which node collects SN UHI

  - What information is contained in SN UHI 

  - Which messages are used to exchange SN UHI information and how the information is encoded

  - Any other topics based on contributions submitted

- Start with summary of offline, proceed to TPs if there are agreements to capture
(CATT - moderator)

Summary of offline disc R3-212660
2 For the Chairman’s Notes
Propose to capture the following:

Agreement text…
Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…
3 Discussion
3.1 Which node (MN or SN) collects SN UHI (network side UHI)?
At last meeting, we have discussed this topic and did not achieve agreement. In this meeting, all companies provide views on this issue and the proposals are captured below:
[1], Proposal 1: SCG UHI is managed in the SN.
[6], Proposal 1: It is proposed for RAN3 to agree that SN collect SN UHI.
[9], Proposal 1: SN is responsible to collect SN UHI
[10], Proposal 1: SN collects UE’s UHI of S-NG-RAN node and the information saved by MN node.
          Proposal 2: SN is responsible for collecting SN UHI, SN sends SN UHI to MN when the SN is released by adding “UE history information” IE in the following SN Release messages over XnAP and X2AP
[15], Proposal 1: SN is responsible for collecting the SN UHI
[18], Proposal 7: When the UE is connected to a secondary node, the secondary node should be responsible for collecting the UE history information, and the master node should have the possibility to subscribe for information on any PSCell changes from the secondary node.
[19], Proposal 1: SN is responsible for collecting the SN UHI, but MN can fetch this information from SN whenever needed.
[24], Proposal 2: SN is responsible to collect SN UHI.
According to the above proposals in, it seems all companies believe that  SN should be  responsible for  collecting SN UHI. So, we propose to have the following agreement:
Agreement: SN is responsible for collection SN UHI.

If there is different opinion, please provide your comments in the table below.
	Company
	Comment

	
	

	
	

	
	


3.2 Correlation of MN and SN UE history information
One FFS left for the information transferred in Handover Request message is as below:

MN and SN UHI shall be included in inter-MN handover message i.e. Handover Request message. It is FFS whether MN UHI and SN UHI will be separated IEs or a list of MN UHI containing a list of SN UHI.
There are 10 contributions which provide views on correlation of MN and SN UE history information  and the summary is as below:

Benefit on the correlation of MN UHI and SN UHI:

· 9 contributions propose to have a correlated MN UHI and SN UHI while 1 contribution doesn’t see much benefit in correlating SN and MN UHI.
How to correlate MN UHI and SN UHI:
· 8 contributions propose to have a two dimension array i.e. a list of MN UHI containing a list of SN UHI, while one company propose to have separate IEs for MN UHI and SN UHI   

Since it was already agreed that it is beneficial to correlate the UHI of MN and SN which is captured in the current chairman notes as follow:

It is beneficial if the MR-DC based UHI and the legacy UHI are correlated when received. Whether this is feasible and the details of the solution are FFS
Considering it is already an agreement that it is beneficial if the MR-DC based UHI and the legacy UHI are correlated and only one company challenges the agreement, we propose to not re-discuss whether it is beneficial to  correlate MN UHI and SN UHI and only discuss the feasibility and solution on MN UHI and SN HUI correlation. 
Please provide your views on the feasibility of correlation between MN UHI and SN UHI and your preferred solution i.e. two dimension or one dimension below:
	Company
	Whether it is feasible to correlate MN UHI and SN HUI
	Solution on correlation between SN UHI and MN UHI

	CATT
	Feasible
	Two dimension structure


3.3 Which messages include UHI

At last RAN3 meeting, the agreement is as below.
MN and SN UHI shall be included in inter-MN handover message i.e. Handover Request message
Many companies propose to include UHI in other XN/X2 messages which are collected in the table below. 
	Number
	Message 
	Direction 

	1
	S-NODE ADDITION REQUEST
SGNB ADDITION REQUEST
	MN->SN

	2
	S-NODE ADDITION REQUEST ACKNOWLEDGE
SGNB ADDITION REQUEST ACKNOWLEDGE
	SN->MN

	3
	S-NODE MODIFICATION REQUEST
SGNB MODIFICATION REQUEST
	MN->SN

	4
	S-NODE MODIFICATION REQUEST ACKNOWLEDGE
SGNB MODIFICATION REQUEST ACKNOWLEDGE
	SN->MN

	5
	S-NODE MODIFICATION REQUIRED
SGNB MODIFICATION REQUIRED
	SN->MN

	6
	S-NODE MODIFICATION CONFIRM
SGNB MODIFICATION CONFIRM
	MN->SN

	7
	S-NODE RELEASE REQUEST
SGNB RELEASE REQUEST
	MN->SN

	8
	S-NODE RELEASE REQUEST ACKNOWLEDGE
SGNB RELEASE REQUEST ACKNOWLEDGE
	SN->MN

	9
	S-NODE RELEASE REQUIRED
SGNB RELEASE REQUIRED
	SN->MN

	10
	S-NODE RELEASE CONFIRM
SGNB RELEASE CONFIRM
	MN->SN

	11
	S-NODE CHANGE REQUIRED
SGNB CHANGE REQUIRED
	SN->MN

	12
	S-NODE CHANGE CONFIRM
SGNB CHANGE CONFIRM
	MN->SN

	13
	S-NODE RECONFIGURATION COMPLETE
SGNB RECONFIGURATION COMPLETE
	MN->SN

	14
	Access and Mobility Indication
	MN->SN
SN->MN


Companies are kindly requested to provide views/comments on the messages in which UHI should be included.
	Company
	Number of  messages  in which UHI should be included
	Comment

	CATT
	1, 4, 5, 8, 9, 11
	Besides SN addition and SN change messages, it is proposed to include UHI from SN to MN during SN modification and release procedures.


3.4 What type of UHI needs to be transferred in XN/X2 message
On the basis of subsection 3.3 in which messages to transfer UHI have been selected, here we further discuss the type of UHI in messages.

To be more specific, we discuss UHI type according to direction of message.
Companies are requested to provide their views on the type of UHI for the messages direction from MN to SN.
	Company
	Type of UHI (i.e.MN UHI,SN UHI or combination of MN and SN UHI)
	Comment

	CATT
	Combination of MN and SN UHI
	Since the history of Pscell list may be different when the UE is served by different Pcell, i.e. Pscell change ping-pong(A->B->A) may happen if UE is served by Pcell 1 while no Pscell change ping-pong if UE is served by Pcell 2,it is beneficial that combination of MN and SN UHI is provided to SN node.  With the assistance of this information together with the current serving Pcell information, the SN node could make decision on Pscell selection which tries to avoid ping-ping.


Companies are requested to provide their views on the type of UHI for the messages direction from SN to MN.
	Company
	Type of UHI(i.e.MN UHI,SN UHI or combination of MN and SN UHI)
	Comment

	CATT
	Combination of MN and SN UHI is preferred
	Since intra-MN handover without SN change may happen, it is not easy for MN to know the correlation between Pcell and Pscell list if SN only provides SN UHI when it is released.

Either MN request for SN UHI on each Pcell change or SN provides combination of MN and SN UHI, we have the preference on the latter.


3.5 The purpose of collection SN UHI

In [4],there is proposal to have a common understanding on the purpose of collecting SN UHI as below:

Proposal 1: it is proposed to have a common understanding that the purpose of the collecting SN UHI in MR-DC is to reduce ping-pong occurrence in the PScell selection.
Please provide views on the above proposal:

	Company
	Is it agreeable that the usage of SN UHI is to provide assistant information on Pscell change decision which helps avoid the occurrence of ping-pong?
	Comment

	CATT
	Yes. For example, if pingpong(A->B-A) Pscell change happened when UE is served by Pcell 1 according to UHI, Pscell change from cell A to cell B should be avoided in case the serving Pcell is cell 1.
	Additionally if there is no ping-pong occurrence, SN UHI may also be used to select better PSCell which depends on implementation.


3.6 Inter-MN handover case
In the last meeting, RAN3 has agreed to add the MN/SN UHI in the handover request message. But the source MN sends the handover request message to the target MN before triggering the SN release procedure to the source SN. In order to retrieve SN UHI before handover, there are opinions as below:
Opinion 1: MN initiates SN modification procedures to retrieve SN UHI before handover.

	[10], Proposal 6: For MR-DC Inter-Master Node handover with/without Secondary Node change and Master Node to eNB/gNB Change procedure, Source MN needs to obtain SN UHI information through the MN-initiated SN Modification procedure before triggering the handover.
[15], Proposal 7: In the inter-MN handover with/without SN change procedure, add the SN UHI in SN modification request acknowledge message, Handover request message and SN addition request  message


Opinion 2:  In order to avoid handover delays, the master node is always aware of the latest PSCell UE history information.
	[18], Proposal 8: Add a flag indicating subscription of PSCell changes to the SN addition request and SN modification request messages sent from the master node to the secondary node.
Proposal 9: RAN2 to discuss and conclude on one of the two options to a) Introduce a new optional IE PSCell change information containing Global Cell ID of the new PSCell and cause value in the SN modification required message.  b) Introduce a dedicated, mandatory class 2 procedure message PSCELL CHANGE INFORMATION including the Global Cell ID of the new PSCell. for signaling the PSCell changes to the master node subscribing for such information.


Opinion 3: use other messages to transfer UHI
	[15], Proposal 8: In the inter-MN handover with/without SN change procedure, add the SN UHI in SN Release request acknowledge message and introduce one new message to inform the target MN/SN of the SN UHI
[24], Proposal 3: SN UHI can be conveyed from source MN to target MN within a separate message like Access and Mobility Indication, after handover procedure is completed.


Companies are kindly requested to provide their view on inter-MN handover case.
	Company
	opinion
	Comment

	CATT
	1
	MN has to initiate SN modification procedures to retrieve not only UHI but also UE SCG configuration, so mostly this procedure is unavoidable.


3.7 Time spent without SCG
Most companies discuss this issue. The contributions which prefer to include this IE are captured as below:
[6], Proposal 7: It is proposed to record the time stamp in UHI when SN removed which is useful for detecting PSCell ping-pong.
 [9], Proposal 7: Include Time spent without SCG in UHI to gather information on SN coverage holes.
[15], Proposal 14: Add the stay time without PSCell to the MN+SN UHI
[18], Proposal 5:
Time spent with no PSCell should be included in the UE history information.
The contribution which prefers to use Time stamp IE for SN UHI to deduce the time spent without SCG:
	[10], Proposal 10: Instead of “Time spent without SCG”, RAN3 to consider introduce Time stamp IE for SN UHI


The contribution proposes to not include time spent without SCG IE is captured as below:
	[5], Proposal 4: “Time spent without SCG” should not be included in SN UHI
[24], Proposal 6: “Time spent without SCG” is not needed.


Companies are kindly requested to provide their views on whether the information is needed or not and how to indicate the time spent without SCG on the interface.
	Company
	Whether the information on time spent without SCG is useful?
	If the information is useful, which solution is preferred to carry this information, i.e. via an explicit IE or deduce from other IEs?

	CATT
	Yes
	In my opinion, MN is responsible for correlating SN and MN UHI. When SN is absent, MN fill the time spent without SCG in correlated UHI.


3.8 Whether to include Cell Type
At this meeting, some contributions discuss this issue:
 [1], Proposal 4a: Cell type is not included, or included optionally (up to the network configuration) 

[5], Proposal 5:  “Cell Type” should not be included in the SN UHI.
[9], Proposal 8: Whether an optional IE Cell Type can be included in UHI for mobility speed estimation can be discussed. 
[10], Proposal 9:Cell type IE is not used for UE history information of S-Node
[15], Proposal 15:Add the cell type to the SN UHI
[18], Proposal 16:Introduce a new IE PCell handover information in the SN modification request, including Global Cell ID of the new cell, Cell Type of the new cell, and optionally HO cause
Companies are kindly requested to provide their view on including cell type for SN UHI.
	Company
	Yes/No
	Comment

	
	
	


3.9 Other UHI related proposals
[1], Proposal 4b: The originating node of the PSCell change is included in the SCG UHI
[1], Proposal 5: RAN3 to consider if the SCG UE History Information is to be encoded directly, or as a container to be passed as an OCTET STRING
[6], Proposal 5: It is proposed to introduce one flag in SN Addition Response message to indicate whether to trigger MN-initiated SN Modification procedures and include current Pcell for every intra-MN PCell change.
Companies are kindly requested to provide their view (if any) on the above UHI related proposals.
	Company
	Comment

	CATT
	It is proposed to discuss the proposals in 3.9 after there is conclusion on the issues in 3.1-3.8


4 Conclusion, Recommendations [if needed]
If needed
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6 Appendix
