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1 Introduction

CB: # 1003_SONMDT_UEHist

- SN maintains the UHI? MN maintains UHI when SN does not exist?

- Which messages (and how) are used: MN-initiated modification or release procedures, SN-initiated modification or release procedures, SN addition procedure, inter-MN handover with/without SN change procedure, MN to eNB/gNB change procedure, eNB/gNB to MN change procedure, etc.

- Access and Mobility Indication is used to transfer SN UHIs?

- Handover Report should be enhanced to indicate SN change PP to SN, including SN UHIs received by MN?

- Independent SN UHI vs. association between MN UHI and SN UHI (or merged MN and SN UHI)

- Whether to include Cell type 

- Whether to include originating node of the PSCell

- Whether to include Time spent without SCG

- Whether to include PSCell history information with the list of visited PScells for each last visited PCell

- Whether to include time stamp in UE history information

- Encoding of UHI

- May also discuss other issues based on papers submitted

- Try to reach high-level agreements in the first phase, proceed to TPs in the second phase of the email discussion

(CATT - moderator)

Summary of offline disc R3-210991
2 For the Chairman’s Notes

Propose the following:

R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

R3-20xxxd rev [in xxxh] – agreed

R3-20xxxe rev [in xxxi] – agreed

R3-20xxxf rev [in xxxj] – endorsed

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 for SN to collect SN UHI are captured below:

[1], Proposal 1: SCG UHI is managed in the SN.

[4], Proposal 1: SN collects UE history information of PSCell and forward it to MN during SN procedures
[5], Proposal 1: SN is responsible to collect SN UHI
[7], Proposal 1: It is proposed that MN maintains UHI when SN does not exist and SN maintains the UHI when SN exists
[11], Proposal 1: SN is responsible for collecting the SN UHI
[14], Proposal1: RAN3 to agree SN should be responsible for collecting UHI (network side) for SN
[15], Proposal 1: SN collects UE’s UHI of S-NG-RAN node and the information saved by MN node.
[21], Proposal 1: Agree SN to collect the SN UHI and could send it to MN for subsequent processing
Companies which propose to let MN collect SN UHI are captured below:

[10], Proposal 2: MN collects SN UHI and forwards it to target (or new SN) in case of SN addition/modification/change procedures.

[20], Proposal 4: The master node is responsible for keeping the UE history information (including master cell history and secondary cell history), and the UE history information collected by the master node should have precedence over any UE history information kept by the secondary node.
The main divergence for the two opinions is as follows:

1. It is already supported to enable SN node report the PScell to MN node for the purpose of location report. But it causes too much interaction in Xn/X2 and should be initiated by CN.
2. The MN does not need to know the intra-SN PSCell change.

3. Additional delays in inter-MN handover for SN to collect SN UHI.

4. PScell report from SN to MN is optional which relies on support of location report feature. If location report is not supported, then it is not feasible for MN to collect the UHI.

Companies are requested to provide their views on this issue and discuss the pros/cons of MN vs. SN collecting the SN UHI.
	Company
	Which node collects SN UHI?
	Comment

	CATT
	SN
	For the reason mentioned above, we prefer SN collects SN UHI. Before inter-MN handover, MN usually needs to retrieve SN configuration, not just SN UHI. So, the Additional delays in inter-MN handover are usually unavoidable.

	ZTE
	SN
	Concern on interactive between MN and SN when PScell change in SN if MN takes the responsibility for SN UHI.

Even MN collects SN UHI, SN itself will also collects the same information for e.g. better HO decision. Therefore, redundant work exist for MN and SN. 

	Nokia
	SN
	The problem has two dimensions:
1) In cloud deployments of EN-DC, the MN may be overloaded with managing SCG UHI;

2) If the MN manages the SCG UHI, either the reporting of every PSCell change must be made mandatory, or the whole feature of SCG UHI is optional and dependent on location reporting. The first option breaks the principle that the MN should not be bothered with intra-SN mobility, while the other is questionable from the point of view of the feature. 

	Samsung
	SN
	MN may not know intra-SN PSCell change. PSCell in location report is triggered by the CN.

	Qualcomm
	Prefer MN
	Before taking a decision, we should consider the following and try to answer the questions i) and ii) below:
If SN collects SN UHI, MN should collect SN UHI using SN Modification Request/Response before MN initiated SN change and inter-MN handover. This is a deviant from the procedures defined in 37.340 and adds more delay to the above 2 procedures. Also there are more signaling impacts if we choose MN to collect SN UHI (see section 3.2 for comparison)
i) Are we okay with changing (delaying) the MN initiated SN change and inter-MN handover procedures from 37.340 and support additional signaling impact for sending UHI from SN->MN?
If MN collects MN UHI. SN should inform MN about intra-SN changes either using SN Modification Required or Location Reporting. If companies don’t prefer Location Reporting due to reasons mentioned above, SN can use SN Modification Required to inform MN about intra-SN changes.
ii) Is there a principle mentioned in specs that MN can’t be informed about intra-SN changes? If not, why can’t we use SN Modification Required to inform MN about intra-SN changes?
Considering lesser signaling impact and a more central solution with MN collecting the SN UHI, we think it might be a better solution. 

	China Telecom
	SN
	We prefer SN to collect the SN UHI and forward it to the MN. And we also agree with CATT’s opinion, MN may retrieve SN configuration through Modification procedures before inter-MN handover, in this way, the X2/Xn delay is the same.


3.2 Which messages include UHI

At last RAN3 meeting, it had been agreed to include UHI in SN addition and change messages with the detail FFS. 

Include SN UHI in the SN addition and change messages (modification FFS); information flow in both directions is not precluded at this stage
Many companies propose to include UHI in 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
	HANDOVER REQUEST
	inter-MN

	14
	Access and Mobility Indication
	inter-MN


Companies are requested to list the number of messages in which UHI should be included and provide comments if any.
	Company
	Number of  messages  in which UHI should be included
	Comment

	CATT
	1, 4, 8, 9, 11, 13
	Besides SN addition and SN change messages, it is proposed to include UHI from SN to MN during SN modification and release procedures.

	ZTE
	If UHI in this table refer to SN UHI:
1,3,4,8,11

If UHI in this table refer to MN UHI+ SN UHI :
13
	

	Nokia
	SCG UHI: 1, 4, 5, 8, 9, 11, 13

Request to provide SCG UHI: 3, 7
	

	Samsung
	8, 9, 14
	Firstly, MN may not know intra-SN PSCell change, so SN can send SN UHI to MN during SN release procedure; 
Secondly, SN UHI can be used for PSCell change issues detection like PSCell change PP during inter-MN handover, but it may be not a realtime optimization. It means it’s unnecessary to transfer SN UHI to the target node in Handover Request. Access and Mobility Indication can be used after source node retrieve SN UHI by SN release procedure.

	Qualcomm
	If SN collects SN UHI: 1,4,5,8,9,11
(MN -> SN: 1

SN -> MN: 4,5,8,9,11
Inter-MN: 13/14)
If MN collects SN UHI: 1,5,13
(MN->SN: 1
SN ->MN:5
Inter-MN:13)

	If SN collects SN UHI, we need to transfer SN UHI in SN release, SN change and SN mod ack messages as well. 

	China Telecom 
	1, 4, 5, 8, 9, 11, 13
	


3.3 What type of UHI needs to be transferred in XN/X2 message
On the basis of subsection 3.2 in which messages to transfer UHI have been selected, here we further discuss the type of UHI in messages.

The type may be SN UHI, MN UHI or combined SN and MN UHI to be transferred when correlated UHI is adopted as captured below:

 [4], Proposal 2: Include SN UHI in the SN release and SN modification messages over X2/Xn interface:
[11], Proposal 12: We propose to define a new SN UHI and add this to the legacy UHI per visited Pcell
Proposal 13: We propose to define a new SN UHI (same as above) and send this from SN to MN
[15], Proposal 5: For XnAP and X2AP, only SN UHI information provide from MN to SN
[20], Proposal 3: The same UE history information should be available in both the primary and the secondary node
 If separated UHI is adopted, only SN UHI may be needed to be transferred between MN and SN as below.

[10], Proposal 2: MN collects SN UHI and forwards it to target (or new SN) in case of SN addition/modification/change procedures.

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
	After MN sends combination of MN and SN UHI to SN in SN addition message, SN could use the information for the subsequence PScell change and continues to maintain SN parts of the correlated UHI in SN.

	ZTE
	Only SN UHI need to be transfer from MN to SN.
	

	Nokia
	Only SCG UHI is to be transferred
	

	Samsung
	SN UHI
	SN can utilize SN UHI to optimize MRO issue during PSCell change, e.g. PSCell change PP. PSCell change PP could occur only if MN is not changed. So MN UHI is not needed by SN.

	Qualcomm
	Combination of MN and SN (if nested MN and SN UHI)


	It is easier to signal and maintain the same correlated UHI information (MN+SN UHI) in both MN and SN rather than just exchanging only SN UHI between MN and SN and ask MN to correlate. 

	China Telecom
	Combination of MN and SN UHI
	


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
	Prefer to transfer combination of MN and SN UHI
	SN sends combination of MN and SN UHI to MN before SN release and MN maintain the information.

	ZTE
	Only SN UHI need to be transfered from SN to MN
	

	Nokia
	Only SCG UHI is to be transferred
	

	Samsung
	SN UHI
	Refer to our above reply. SN doesn’t need MN UHI so SN cannot send MN UHI to MN.

	Qualcomm
	Combination of MN and SN
	Same as above (easier to signal one nested list rather than SN UHI separately). If MN has a more updated UHI, it can override it.

	China Telecom
	Combination of MN and SN UHI
	


Companies are requested to provide their views on the type of UHI for the inter-MN messages.
	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
	With the information on combination of MN and SN UHI in handover request, the target MN could add a suitable SN node based on measurement report and history information.

	ZTE
	combination of MN and SN UHI
	

	Nokia
	Legacy UHI is already transferred. Thereforem SCG UHI shall be added separately.
	MN may combine the legacy UHI with the SCG UHI internally, when needed. Instead of creating combined structures, RAN3 shall rather make sure the information provided enables such combining.

	Samsung
	Both, but they are separate.
	We think only SN UHI related to the last MN is meaningful. Target MN doesn’t need SN UHIs related to older MN.

	Qualcomm
	Combination of MN and SN UHI
	

	China Telecom
	Combination of MN and SN UHI
	


3.4 Correlation of MN and SN UE history information

It was agreed that there are some benefits in correlating the MN UHI and SN UHI and the feasibility and details of such a solution was FFS. 
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.

Out of the 10 contributions received this meeting,

· 8 contributions propose to have a correlated MN UHI and SN UHI solution and 7 contributions list PSCell as sub-list per PCell in the legacy list 

· 2 contributions don’t see much benefit in correlating SN and MN UHI and prefer to have an independent SN UHI solution
Since it was already agreed that it is beneficial to correlate the UHI of MN and SN,we propose to discuss the feasibility of correlation between MN UHI and SN HUI. If it is feasible, please provide your preferred solution i.e. two dimension or one dimension

And if it is not feasible, please provide the reason.
	Company
	Is the correlation of MN UHI and SN UHI feasible or not?
	Comment

	CATT
	Correlation of MN UHI and SN UHI is feasible
	As in [7] subsection 2.4, an example has been given to prove the feasibility of correlation of MN UHI and SN UHI, i.e. using a two dimension array which list PSCell as sub-list per PCell in the legacy list.

	ZTE
	Correlation of MN UHI and SN UHI in MN node is feasible
	

	Nokia
	SCG UHI shall be a separate IE. However, collected information shall enable combining the legacy UHI and SCG UHI, if needed (internally, based on implementation).
	

	Samsung
	In general, we think correlation is not necessary. 
If needed, implementation based method could be used as Nokia commented. 
	SN UHI can be used to solve the issue of  PSCell change PP. It’s related to only the last MN. So it’s enough to store SN UHI separately.

	Qualcomm
	Correlation of MN UHI and SN UHI
	Correlation achieved by using a nested list of MN and SN UHI and exchanged between MN and SN. 

	China Telecom
	Correlation of MN UHI and SN UHI
	We prefer two-dimensional structure, because it is clearer and easy for MN to maintain during MN/SN-initiated PScell Change procedures.


3.5 Time spent without SCG
Most companies discuss this issue. The contributions which prefer to include this IE are captured as below:

[4], Proposal 4: “Time spent without SCG” should not be included in SN UHI.

[10], Proposal 4: Include “Time Spent without PSCell” in SN UHI.
[11], Proposal 14: Add the stay time without PSCell to the MN+SN UHI)
[14], Proposal 3: Include time stamp in UE history information to help network to correlate the UHI (MN) and UHI (SN).
[20], Proposal 7:
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:

	[16], 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 6: “time spent without SCG” is unnecessary. It’s not expected to store SN UHI in MN when no SCG is configured.


Companies are 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 our opinion, MN is responsible for correlating SN and MN UHI. When SN is absent, MN fills the time spent without SCG in correlated UHI.

	ZTE
	Yes
	

	Nokia
	No
	If DC is meant to be continued, this time shall be as short as possible. Hence, its duration does not help anything.

	Samsung
	No
	Without SCG means no PScell related MRO issues. Therefore the information is not useful for MRO issues of PSCell change.

	Qualcomm
	Yes
	Similar view as CATT. Useful to know the time without DC coverage for aiding future SN addition/changes.

	China Telecom
	No
	The information of “Time spent without SCG” may not be used when deduce the failure reason for PScell change failure events, so we prefer to not include it in the UHI at this stage.


3.6 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) 

[11], Proposal 15:  Add the cell type to the SN UHI

[15], Proposal 9: Cell type IE is not used for UE history information of S-Node. 
Companies are requested to provide their view on including cell type for SN UHI.
	Company
	Yes/No
	Comment

	ZTE 
	No
	

	Nokia
	No
	Historically, it was mainly burden to configure cell type in every cell. But may be made optional (if configured for other purposes).

	Qualcomm
	No
	

	China Telecom
	No
	


3.7 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
[5], Proposal 3: Handover Report should be enhanced to indicate SN change PP to SN, including SN UHIs received by MN.

Companies are requested to provide their view (if any) on the above UHI related proposals.
	Company
	Comment

	Nokia
	If the purpose of SCG UHI is to address mobility issues, then the information on the node the initiated the PSCell change is needed to enable that node to correct possible configuration errors.

	Samsung 
	Yes for P3. MN can identify SN change issue like SN change PP. It is beneficial to indicate this to SN together with SN UHI to assist SN for further confirmation and optimization. If HO Report message cannot be agreed, other similar message could be considered.


4 Conclusion, Recommendations [if needed]

If needed
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