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1 Introduction

CB: # 1004_SONMDT_UEHist

- Topics for discussion: 

  - Which node (MN or SN or both) collects UE history information

  - Correlation of MN and SN UE history information

  - PSCell ID, Cell type, HO cause, Secondary cell change cause, time UE stayed in PSCell, list of visited PScells

  - Which messages to use on Xn, X2, NG, and S1 interfaces

  - LS to RAN2

  - May also discuss other topics based on contributions

- Propose to have the discussion in two phases; if there are agreements in the first phase, can proceed to discuss TPs and LS in the second phase

(QC - moderator)

Summary of offline disc R3-206880
2 For the Chairman’s Notes

Propose to capture the following:

Proposal 3: UE History Information (UHI) of SN does not include Cell Type and HO Cause 

Proposal 5: Include Time spent without SN in SN UHI. 
Proposal 6: Include SN UHI in the SN addition, modification and change messages. Specifically, include SN UHI in the following messages over Xn and X2:

· SN addition messages (S-NODE ADDITION REQUEST, SENB ADDITION REQUEST, SGNB ADDITION REQUEST)

· SN Change messages (S-NODE CHANGE REQUIRED, SGNB CHANGE REQUIRED)

· SN Modification messages 

· MN-initiated: S-NODE MODIFICATION REQUEST ACKNOWLEDGE, SENB MODIFICATION REQUEST ACKNOWLEDGE, SGNB MODIFICATION REQUEST ACKNOWLEDGE

· SN-initiated: S-NODE MODIFICATION REQUIRED, SENB MODIFICATION REQUIRED, SGNB MODIFICATION REQUIRED)
Proposal 7: Wait for RAN2 agreements before discussing UE History Information from UE 

Open issues (for online discussion):
Proposal 1: FFS which node (MN or SN) is responsible for collecting the SN UHI. Discuss signaling impact (MN to be aware of SN initiated PSCell changes without MN involvement vs. including SN UHI in SN Release and any delay in collecting SN UHI for inter-MN handovers)

Proposal 2: FFS whether a two-dimensional structure for SN UHI (PSCells history information are listed for each PCell in the UHI) or an independent SN UHI is to be included (if an explicit correlation is not deemed useful)

If proposal 1 decides MN should collect SN UHI, also agree Proposal 4:

Proposal 4: 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

· S-NODE RELEASE REQUEST ACKNOWLEDGE

· SGNB RELEASE REQUEST ACKNOWLEDGE

· S-NODE RELEASE REQUIRED

· SENB RELEASE REQUIRED

· SGNB RELEASE REQUIRED
3 Discussion

3.1 Which node (MN or SN) collects SN UHI (network side UHI)?

Regarding the issue on which node (MN or SN) collects UE History Information (UHI) of the SN, views are split.

Some companies prefer SN to collect SN UHI and forward it to MN during SN procedures as captured below:

[1], Proposal 1: SN collects SN UHI.

[8], Proposal 3: The source SN records the mobility history information of PSCell and propagate this information to the target SN through MN

[9], Proposal 3: SN collects UE history information of PSCell while UE is served by the SN

[12], Proposal 1: SN collects UE's UHI of S-NG-RAN node and the information saved by MN node

While some companies want MN to be responsible for collecting SN UHI as well and wants to introduce RAN3 signalling to inform MN about PSCell changes when initiated by SN without MN involvement as captured below.

[3], Proposal 5: It is proposed MN to take the responsibility for keeping the UHI.

[11], 

Proposal 4: The Master node should be informed of PSCell changes initiated by the Secondary node.

Proposal 5: The Master node is responsible for collecting the UE history information of the Secondary node.

Proposal 6: RAN3 to discuss specification changes needed for making the Master node aware of PSCell changes that are initiated by the Secondary node and made with no Master node involvement.

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

	CATT
	We think it is better for MN to collect the SN UHI

Firstly, for inter-MN handover, MN has to request for SN UHI before initiating HO procedure, this would delay the handover which is not desired.

Secondly, current XnAP already support report of PSCELL from SN to MN.no extra specification impact is needed if MN collect SN UHI.

	NEC
	The SN collect the SN UHI and provide to the MN, the MN then provide to target SN. In that sense, it may mean that both MN and SN collect the SN UHI.

	Huawei
	We prefer not to break existing principles (by introduce a requirement to inform MN about PSCell changes when initiated by SN)

Therefore we think SN needs to collect the information and could send it to MN

	ZTE
	The SN collects UE’s UHI of S-NG-RAN node and the information saved by MN node.

	Ericsson
	It needs to be understood that the UHI is needed also to judge whether addition of a given pSCell is feasible given the size of cell and speed of the UE. We worked on this use of UHI during HetNet discussions, for those who remember. 

Therefore, an MN that wants to use the UHI to take decisions on SN additions or modification would need to keep track of the PSCell UHI. If the MN receives the PSCell UHI at SN removal the MN cannot make any use of it while the connection with the SN is ongoing. Therefore, MN should collect the PSCell history. MN may also signal this to the SN. We also agree with CATT that there are means at protocol level to inform the MN of PSCell changes, no changes at protocol level are needed.

	Nokia
	Similar like Huawei: we disagree with any method that would make informing the MN about any PSCell change mandatory. Therefore, it seems, the SN must be responsible for SCG UHI and information to the may be provided e.g. at the Release (if needed to be provided at all).

	Qualcomm
	According to 37.340 procedures for “SN initiated SN Modification without MN involvement”, MN is not aware of PSCell changes as highlighted below
The SN initiated SN modification procedure without MN involvement is used to modify the configuration within SN in case no coordination with MN is required, including the addition/modification/release of SCG SCell and PSCell change (e.g. when the security key does not need to be changed and the MN does not need to be involved in PDCP recovery).
In the above procedure, MN is not aware of PSCell changes and hence can’t collect SN UHI. In order to not affect this procedure, we propose SN to collect SN UHI and forward to MN for subsequent processing and forwarding.
Also the potential delay for collecting SN UHI before initiating inter-MN handovers can also be resolved by including SN UHI in ACCESS and MOBILITY INDICATION message on Xn and X2 as proposed in [2]

	Samsung
	Same views with Huawei and Nokia. The SN collects SN UHI.


· Summary:

· 6 companies prefer SN to be responsible for collecting the SN UHI, mainly to avoid mandating SN to inform MN about PSCell changes when initiated by SN
· 2 companies prefer MN to collect SN UHI, citing additional delay in collecting SN UHI during inter-MN handover if SN collects SN UHI and MN to be aware of SN UHI at all times
 For the online discussion, we propose to discuss this further based 

Proposal 1: FFS which node (MN or SN) is responsible for collecting the SN UHI. Discuss signaling impact (MN to be aware of all SN initiated PSCell changes without MN involvement vs. including SN UHI in SN Release and extra delay in intra-MN handovers)

3.2 Correlation of MN and SN UE history information

In last RAN3 meeting, 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. Please refer to Figure 8 in Appendix for a pictorial depiction.

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 7 contributions received this meeting,

· 4 contributions propose to have a correlated MN UHI and SN UHI solution by including SN UHI within MN UHI to track PCell and PSCell mobility together, 

· 2 contributions don’t see much benefit in correlating SN and MN UHI and prefer to have an independent SN UHI solution

· 1 contribution is neutral to both solutions.

[11], Proposal 1: The UE history information of the Secondary node should be included in the UE history information of the Master node.

[9], Proposal 7: For the inter-MN handover case, the UE history information from the source MN to the target MN includes the correlation of PCell and the PSCell history. 

[12], Proposal 2: To confirm that the relationship of each PCell with chronological sequence of PSCell is benefit for Master node.

[8], Proposal 2: Enhance “UE History Information” in X2, Xn, NG and S1 to include PSCell history information with the list of visited PScells (upto 16 PSCells) for each last visited PCell
[1], Proposal 5: It’s unnecessary to associate MN UHI and SN UHI 

[7], Proposal 5: it is proposed NOT to have correlation between MN and SN i.e. the SN UHI is independent from legacy UHI

[3], Proposal 3: It is proposed RAN3 to discuss two solutions for the UHI structure of MN and SN.

Companies are requested to provide their views on the correlation of MN and SN UHI and their preference among the two-dimensional solution (Figure 3 in Appendix) vs. one dimensional solution (Figure 4 in Appendix) for the encoding of UHI structure.

	Company
	Comment

	CATT
	It has been discussed that MN UHI and SN UHI is correlated in coverage. It is better to keep together for SN selection during inter-MN handover procedure.

Two-dimensional solution is preferred for simplicity.

	NEC
	since the main purpose of collecting the SN UHI is to assist for further selecting the PScell that serve the UE (as an assistance information in addition to the measurement result), the correlation between MN UHI (PCell) and the SN UHI (PScell) may not be beneficial as the MN UHI the PCell does not give any help to the SN to choose best PScell.

	Huawei
	MN can correlate using stay time reported from SN. We are open to discuss whether we introduce a new, separate IE, or merge into the existing IE. If we merge with the legacy, we must list PSCell as sub-list per PCell in the legacy list, otherwise the PSCell will "pollute" the legacy since it only fits 16 cells.

	ZTE
	Correlation of MN and SN UHI: Yes
UHI of SN needs to be saved in the MN otherwise the UHI of SN will be deleted during the multiple process of adding and deleting SNs. Knowing the historical connection relationship between PCell and PScell helps to optimize the behavior triggered by MN RRM. For example, whether to choose the DC mode, choose the appropriate SN, etc

	Ericsson
	MN and SN UHI need to be correlated. We believe the best structure is one where PSCells are listed for each PCell in the UHI. This should correspond to the two dimentional structure. We also believe there is a need to indicate periods where no SCG was configured. 

	Nokia
	Again, similar like Huawei: possible correlation may be done after DC with given SN is released, and it would be up to the MN’s implementation. On the other hand, one should ask: why RAN3 would need to enable such correlation? What would it solve of the problems listed to be solved in the WID?

	Qualcomm
	We believe that a correlated MN and SN UHI is useful. This correlation can be achieved by a two dimensional list where all PSCell changes associated with a given PCell needs to be recorded.

	Samsung
	SN UHI is used for SN change failure related issue and ping-pong between SNs. The correlation is possible but seems no benefits to do it.


Summary:
· 4 companies believed a correlated MN and SN UHI is beneficial in knowing the historical connectional relationship between PCell and PSCell and preferred to include a two-dimensional structure for SN UHI
· 2 companies thought an implicit correlation can be obtained by MN by using stay time reported from SN or after an SN is released and seeked clarification on the use case of explicit correlation
· 2 companies didn’t see the benefit of MN and SN UHI correlation in helping SN choose the best PSCell

For the online discussion, we propose to discuss further on this open issue regarding the encoding of MN and SN UHI:

Proposal 2: FFS whether a two-dimensional structure for SN UHI (PSCells history information are listed for each PCell in the UHI) or an independent SN UHI is to be included (if an explicit correlation is not deemed useful)

3.3 Whether to include Cell Type and HO cause in SN UHI

5 out of the 7 contributions propose to include Cell Type in SN UHI while 2 contributions didn’t see much benefit in including Cell Type as captured below,

[1], Proposal 6: Cell type and HO cause can be reused in SN UHI without any enhancement.

[7], Proposal 2: it is proposed to add cell type in the SN UHI 

[8], Proposal 1: UE history of secondary node should also include Cell type (indicates cell size of SN) in addition to PSCell ID and time UE stayed in the PSCell

[9], Proposal 2: Introduce the Cell type in UE history information of PSCell

[11], Proposal 2: Cell type information should be included in the UE history information of the Secondary node. Cell type information is anyhow available at a Secondary node if the Secondary node can act also as Master node.

[3], Proposal 4: It is proposed not to include cell type and HO cause value in UHI of SN.

[12], Proposal 5: Cell type IE is not used for UE history information of S-Node.

Companies are requested to provide their views on including Cell Type for SN UHI.

	Company
	Comment

	CATT
	Cell type and HO cause are rarely used in legacy LTE UHI of MN and occupies many storage spaces. So, it is proposed not to include cell type and HO cause value in UHI of SN.

	NEC
	Include the Cell Type. 

The Cell Type IE has (ENUMERATED (verysmall, small, medium, large, …)), together with the Time UE Stayed in the Cell, it can roughly know the moving velocity of the UE, when MN manage to add or to change the SN, this information can be used as an assist information for decision. This can also help SN to select the PScell to serve the UE.

	Huawei
	Cell type is needed

	ZTE
	No need for cell type: In LTE and NR, the parameter is designed for RAN node to optimize handover decision move between micro and macro cells. While for Dual connectivity scenario, it is not necessary.

	Ericsson
	We do not think Cell Type is useful as it cannot define a cell with sufficient details. 

	Nokia
	Cell type shall still be FFS – the operators should rather declare if they need it and are ready to configure it per cell. 

	Qualcomm
	We are neutral and are OK to include Cell Type (to align with LTE) if needed.

	Samsung
	Cell type is helpful.


Regarding the inclusion of HO cause value with SN change related causes, 5 out of the 7 contributions (including [9]) propose to not add the Cause in SN UHI.

 [11], Proposal 3: Secondary cell change cause should be included in the UE history information of the Secondary node.

[12], Proposal 6: To add “Secondary Node Addition”, “MN initiated Secondary Node Modification”, “SN initiated Secondary Node Modification”, “MN initiated Secondary Node Change”, “SN initiated Secondary Node Change” cause value for HO Cause value IE in TS 38.413.

[1], Proposal 6: Cell type and HO cause can be reused in SN UHI without any enhancement.

[3], Proposal 4: It is proposed not to include cell type and HO cause value in UHI of SN.

[7], Proposal 3: it is proposed NOT to add the Cause in the SN UHI

[9], Proposal 1: No need to introduce the HO cause in UE history information of PSCell 

Companies are requested to provide their views on including HO Cause for SN UHI.

	Company
	Comment

	CATT
	as above

	Huawei
	We are OK to include existing cause. Not convinced new cause values are needed

	ZTE
	For HO cause: yes

With the knowledge in UHI who trigger the SN change, the target SN can do better HO decision.

	Ericsson
	No need to add a cause

	Nokia
	Neutral so far. But it is much easier to be recorded than the cell type.

	Qualcomm
	We don’t prefer to include HO cause value nor enhance it with SN change cause values

	Samsung
	Same view with Huawei.


Summary:

· Cell Type: 3 companies wanted to include Cell Type, 3 companies didn’t want to Cell Type and 2 companies said FFS (only include if operators need it and want to configure)

· HO Cause: 1 company wanted to include HO cause with new cause values, 2 companies were OK to include HO cause without new cause values, 3 companies didn’t want to include HO cause value and 1 company was netural
Considering there was limited interest to include both Cell Type and HO Cause, we propose to not include both IEs in SN UHI and propose to agree the following:

Proposal 3: UE History Information (UHI) of SN does not include Cell Type and HO Cause 
3.4 Whether SN should send SN UHI to MN when SN is released

Most contributions seem to agree that there is a need for SN to send SN UHI to MN when SN is released as shown below (also refer to Figure 5 in Appendix for call flow):

[1], Proposal 2: SN sends SN UHI to MN when the SN is released.

[7], Proposal 4: it is proposed the SN collect SN UHI then provide to MN in SN Release Acknowledge message. The MN provide to target SN if available. 

[9], Proposal 4: When the network releases the SN, the SN sends the collected UE history information of PSCell to the MN.

[8], Proposal 4: Add “UE history information” IE in the following SN messages over XnAP and X2AP: SN Release messages (SN RELEASE REQUEST ACKNOWLEDGE, SGNB RELEASE REQUEST ACKNOWLEDGE, SN RELEASE REQUIRED, SENB RELEASE REQUIRED, SGNB RELEASE REQUIRED)

It is therefore proposed to agree the following:

Proposal 1: 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

· S-NODE RELEASE REQUEST ACKNOWLEDGE

· SGNB RELEASE REQUEST ACKNOWLEDGE

· S-NODE RELEASE REQUIRED

· SENB RELEASE REQUIRED

· SGNB RELEASE REQUIRED

[9] also has a proposal (Proposal 5) that “When the network releases the SN and adds the new SN after a while, the MN sends the time spent without SN to the new SN.” 

Companies are requested to provide their views on Proposal 1 and also their views on MN including “Time spent without SN” to new SN.

	Company
	Comment

	CATT
	Agree with Proposal 1.

When SN is released, MN could update the UHI with additional information on  time spent without SN. It is also beneficial for MN to send this information to new SN to make the SN have better understanding on the mobility history of UE.

	NEC
	OK with proposal 1.

FFS whether to give the time spent without SN, it may or may not help the SN to select the appropriate Pscell.

	Huawei
	Agree with Proposal 1.

Rgd the 2nd question: We think the MN should store the time spent without SN. Otherwise we cannot correctly interpret the SN history. 

	ZTE
	Proposal 1: Fine
Views on MN including “Time spent without SN: No

A timestampe IE is needed.

	Ericsson
	We support collection of the SN UHI at the MN, so we do not see the need for SN to send the UHI to MN, as MN has this information already. We Support the inclusion in the UHI of periods when there is no SCG configured. Namely, it is not necessarily the period when there is no SN connected, but the period when there is no SCG that needs to be recorded

	Nokia
	This is necessary to maintain continuous SCH UHI when SN is changed for the UE.

	Qualcomm
	Agree with proposal 1

	Samsung
	Agree with proposal 1. And we don’t see the benefit of “time spent without SN”.


Summary:

7 out of 8 companies are okay with SN sending SN UHI to MN when SN is released. 1 company didn’t see the need of SN sending SN UHI to MN if MN is responsible for collecting SN UHI. We therefore propose to agree the following:
Proposal 4: 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
· S-NODE RELEASE REQUEST ACKNOWLEDGE

· SGNB RELEASE REQUEST ACKNOWLEDGE

· S-NODE RELEASE REQUIRED

· SENB RELEASE REQUIRED
· SGNB RELEASE REQUIRED
Regarding the inclusion of “Time spent without SN” in SN UHI, 5 companies are OK to add this, 1 company wanted FFS and 1 company wanted to use a new Timestamp IE (refer to sec 3.7) and 1 company didn’t see benefit. Considering majority companies’ opinion to rather include “Time spent without SN” instead of “Timestamp” in sec 3.7, we propose to agree the following:

Proposal 5: Include “Time spent without SN” in SN UHI. 
3.5 Whether to add SN UHI in SN addition, modification and change procedures

Irrespective of which node collects SN UHI (discussion in section 3.1), MN might need to forward SN UHI to new SN during SN change procedures (SN addition/change/modification) as highlighted below via different proposals from various contributions received this meeting. Please refer to Figures 6 and 7 in Appendix for detailed proposed call flow.

One company wanted to use ACCESS and MOBILITY INDICATION message on Xn to transfer SN UHIs to target node.

One company didn’t seem the benefit on including UHI in SN modification procedure (as it doesn’t involve node change)

[3], Proposal 7: It is proposed to add UE history information in SN addition and SN modification message. 

[8], Proposal 4: Add “UE history information” IE in the following SN messages over XnAP and X2AP: SN addition messages (SN ADDITION REQUEST, SENB ADDITION REQUEST, SGNB ADDITION REQUEST) and SN Change messages (SN CHANGE REQUIRED, SGNB CHANGE REQUIRED)

[9], Proposal 6: For the SN change case, the source SN sends the collected PSCell history information the MN. The MN sends the correlation of PCell and the PSCell to the target SN. 

[12], Proposal 8: 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.

[12], Proposal 10: To add “UE history information” IE and “UE history information from the UE” IE into XnAP “ S-NODE RELEASE REQUEST ACKNOWLEDGE” , “S-NODE MODIFICATION REQUEST ACKNOWLEDGE” and “S-NODE CHANGE REQUIRED”messages. 

[12], Proposal 11: To add “UE history information” IE into X2AP “SGNB ADDITION REQUEST ACKNOWLEDGE”, “SGNB RELEASE REQUEST ACKNOWLEDGE” and “SGNB CHANGE REQUIRED” messages.

[1], Proposal 4: For Xn interface, Access and Mobility Indication should be enhanced to transfer SN UHIs to target RAN node. For X2 interface, Access and Mobility Indication like message should be added.

[8], Proposal 5: As SN modification procedures does not involve any node change, UE History Information is not included in any SN modification messages

Companies are requested to provide their view on forwarding SN UHI in SN addition, modification and change procedures.
	Company
	Comment

	CATT
	As discuss in subsection 3.1, agree to include SN UHI in SN addition, modification and change procedures.

	NEC
	Can include SN UHI in SN Addition, modification and change procedures

	Huawei
	Agree. More specifically to add in SN UHI in SN addition request message/ SN modification request acknowledge/SN change required message

	ZTE
	Agree to include SN UHI in SN addition, modification and change procedures.

	Ericsson
	Agree to include SN UHI in SN addition, modification and change procedures.

	Nokia
	SCG UHI should be included in the SN Addition (in the Request, not ACK!) in case the addition is part of the SN Change. This way, the SCG UHI is kept and enables to detect e.g. SN-initiated inter-SN ping-pong.

	Qualcomm
	Agree to include SN UHI in SN addition, modification and change procedures.


Summary:

All companies agreed to include SN UHI in SN addition, modification and change procedures. We therefore propose to agree the following proposal:

Proposal 6: Include SN UHI in the SN addition, modification and change messages. Specifically, include SN UHI in the following messages over Xn and X2:

· SN addition messages (S-NODE ADDITION REQUEST, SENB ADDITION REQUEST, SGNB ADDITION REQUEST)
· SN Change messages (S-NODE CHANGE REQUIRED, SGNB CHANGE REQUIRED)
· SN Modification messages 
· MN-initiated: S-NODE MODIFICATION REQUEST ACKNOWLEDGE, SENB MODIFICATION REQUEST ACKNOWLEDGE, SGNB MODIFICATION REQUEST ACKNOWLEDGE
· SN-initiated: S-NODE MODIFICATION REQUIRED, SENB MODIFICATION REQUIRED, SGNB MODIFICATION REQUIRED)

3.6 UHI from UE

Regarding the UE History Information from UE for SN UHI, many companies propose that RAN3 should discuss this post RAN2 agreements.

[9], Proposal 8: Discuss the UE history information from UE after RAN2 has some agreements. 
Also, [3] raised an issue that UE may be not aware of the CGI of PSCell as the SN is not required to broadcast system information other than radio frame timing and SFN and therefore proposed the following and want to send an LS2 with RAN3 agreements on SN UHI (network side) to align with UE collected SN UHI.
[3], Proposal 2: It is proposed that PSCell ID in UHI from UE takes the form of PCI/frequency alternatively while PSCell ID in UHI still takes the form of CGI.
Companies are requested to provide their views on the proposal to discuss UHI from UE post RAN2 agreements and their preference to send an LS to RAN2 

	Company
	Comment

	CATT
	Since the UE History Information from UE for SN UHI is used to provide assistant information to the network for SN selection/SN change, it is better for RAN3 to send LS to  RAN2 on the information that is needed before there is conclusion in RAN2. 

	NEC
	Possibly can wait for RAN2 to progress to see if any RAN3 impact.

	Huawei
	Discuss the UE history information from UE after RAN2 has some agreements. The issue listed above seems to be in normal RAN2 scope, ie no LS needed.

	ZTE
	Wait RAN2 progress.

	Ericsson
	It seems to make sense to allow a UE to report a PCI or a CGI. We can however wait for RAN2 to progress first

	Nokia
	What problem from the WID would this help RAN3 to solve? So, for the time being, it does not seem necessary, at least within RAN3’s scope of the discussion.

	Qualcomm
	Wait for RAN2 progress

	Samsung
	This should be decided by RAN2 firstly


Summary:

6 out of the 7 companies wanted to wait for RAN2 progress before discussing UE History Information from UE. We therefore have the following proposal:

Proposal 7: Wait for RAN2 agreements before discussing UE History Information from UE 

3.7 Other UHI related proposals

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

[12], Proposal 7: Introduce Time stamp IE for SN UHI.

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

	CATT
	For P3, it may be discussed first for SN change failure cases.

As discuss in [12], time stamp is used for discontinuity of SN UHI list. If we agreed to introduce Time spent without SN in UHI, this information is not needed. 

	Huawei
	P3: Handover report is not needed. SN can detect this based on the UHI. Definition of ping pong here is per cell and we return to the cell.

P7: We think the problem is solved by also adding time stayed without PSCell (see above)

	ZTE
	For proposal 7: Yes
The Cell list in the MN UHI list is continuous in time. But the SN UHI list is not continuous. Because the MN can add or release the SN multiple times. As shown in the figure below, the MN configures the DC state for the UE four times and sets PScell1 and PScell2 as secondary cell. Therefore, the PScell information in SN UHI is not continuous. 

However, SN cannot judge whether there is an SN ping pong error based on this information.Therefore, necessary information is added to UHI to distinguish PScells in different time periods, such as adding a time stamp. Time stamp is designed as the time when the PScell is added. According to the time stamp and time stay parameters, SN can determine whether a ping pong error has occurred in the SN
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	Ericsson
	Agree with Huawei, no need for Proposal 3/7

	Nokia
	At this moment, proposals 3 and 7 do not seem necessary: if the SCG UHI is kept continuous between SNs and encoded openly (i.e. not as an RRC container), then all nodes involved may read it and detect problems on their own.

	Qualcomm
	Not prefer proposal 3 and proposal 7.

	Samsung
	Yes for P3. MN can identify SN change issue like SN change PP. It is beneficial to indicate it to SN with SN UHI together to assist SN to make conclusion.


Summary:

Most companies don’t seem the need to include Timestamp IE and rather use “Time Stayed without SN” and not enhance Handover Report with a new cause value for SN Change Ping Pong. We therefore don’t have a proposal to capture here.
4 Conclusion, Recommendations [if needed]
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6 Appendix
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Figure 1: A sample of PSCell change without MN change
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Figure 2: A sample of PSCell change with MN change

Solution1: two dimensional array
The first dimension of the two dimensional array is used to represent PCell, and the second dimension is used for PSCell. There is an instance as figure 1 showing the changing path: 
Step 1: (PCell: 0, PSCell: 0) -> ( PCell: 0, PSCell: 2): PSCell change.
Step 2: (PCell: 0, PSCell: 2) -> ( PCell: 0): PSCell remove.
Step 3: (PCell: 0) -> ( PCell: 1, PSCell: 1): handover and PSCell addition.
Step 4: (PCell: 1, PSCell: 1) -> ( PCell: 1): PSCell remove.
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Figure 3: two dimensional array
Solution2: one dimensional list
Whether PCell or PSCell changed, a new item shall be updated in visited cell list. There is an instance as figure 2 showing the same changing path as figure1:
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Figure 4: one dimensional list
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Figure 5: collection of UE history information of PSCell in SN release procedure
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Figure 6: collection of UE history information of PSCell in SN change procedure (intra-MN)
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Figure 7: collection of UE history information of PSCell in SN change procedure (inter-MN)
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Figure 8: Correlation of MN and SN UHI
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