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Introduction

CB: # 1004_SONMDT_UEHist

-  Topics to discuss:

  - UE history information of secondary node (e.g. PSCell, other information?)

  - Xn, and X2 impacts

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

  - All MR-DC scenarios?

  - Any other topic based on contributions submitted

- If there are agreements, can proceed to CRs 

(ZTE - moderator)

Summary of offline disc R3-205511
For the Chairman’s Notes

Enhancement of UE History Information for Secondary Node applies to all MR-DC scenario.

UE history information of secondary node includes: PSCell list, time UE stayed in the cell.

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.
Open issues for next meeting:

FFS for Cell type, HO cause value be collected for UE history information of secondary node.

FFS Which node (MN or SN or both) collects UE history information(network side) for Secondary Node.

FFS enhance UE history information from the UE for Secondary Node.
Second Round Discussion
Second round discussion focus on the open issue list below:
To-be-continued: Feasibility of correlating MN and SN UE history.

Other FFS can be discussed at next meeting.
Co-relate of SN UHI with MN UHI 
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For the UE, the served Cell may be discontinuous on the SN.Due to offload requirements, the MN may configure MR-DC on the same SN multiple times. For example, when MR-DC is configured for the first time, cell 1 and cell 2 on the SN will serve the UE. When offload is not needed, MR-DC is deleted. The UE returns to the single connection mode. Subsequently, the MN configures the second SN on the same SN for the UE, at this time cell 4 and cell 5 of the SN are used. If the UHI on the SN is not co-related to the MN, the SN UHI will only record cell 4 and cell 5.In addition, this corresponding relationship is also helpful for MN decision-making offload.

As for which network element implements the associated ( MN or SN or both) is FFS.

WA : UE history information of Secondary node can be co-related with UE history information of Master node. Detailed solutions FFS.
Provide your view:
	Company
	Yes/No
	Comment

	ZTE
	Yes
	

	CATT
	Yes
	UHI of MN and SN is co-related in coverage, and should be kept and used together.

	China Telecom
	Yes
	Co-related UHI is more accurately indicate the UE's mobility information among PCell and PSCells, which is beneficial for MN or SN to root cause analysis.

	Nokia
	?
	Perhaps it should be, but how it would work in case:

PSCell is changed over SRB3 and the MN is not aware of the change?

PCell is change within a single MN – would the SN know about it?

	ZTE2
	
	Response to Nokia’s question

At least we can achieve consensus on we see benefit to co-relate SN UHI with MN (otherwise some SN UHI lost), the left issue is feasibility of the co-related function including which Node makes the co-relate and how it does in multiple cases.
One possible way is for SN collect SN UHI and provides the information to MN when multiple connections is deleted (i.e. Secondary Node Release). Because MN know time stay for cell in MN, then time stay for cell of SN can be used for MN to identify which SN cell co-related to which PCELL. 
Other solution not excluded.
I change the proposal to WA.


	Ericsson
	Yes
	We would like to achieve knowledge of the MN PCell history and for each PCell, to have the history of PSCells. 


First round Discussion 
 UE history information of secondary node? (e.g. PSCell, other information?)

UE history information of secondary node includes:

PSCELL list [1][2][3][4]

Cell type [1][2][3][4]

Time UE Stayed in Cell  [1][2][3][4]
New HO cause value [4] (e.g MN initiated Secondary Node Modification)
Provide your view:
Proposal: UE history information of secondary node includes 
PSCELL list, Cell type, time UE stayed in the cell, HO cause value (includes new cause value).
	Company
	Yes/No
	Comment

	CATT
	Yes
	Propose to be aligned with UE history information of MN.

	Ericsson
	Yes
	It FFS if new cause values are needed

	Qualcomm
	Yes 
	We are not sure about including HO cause value. UE reported mobility history can’t include the HO cause value as UE will not be aware of the SN addition/modification/change.

	China Telecom
	Yes
	Agree with QC, whether to include New HO cause value need FFS, OK to include PSCELL list, Cell type and time UE stayed in the cell.

	Samsung
	Yes
	OK to include PSCELL, Cell type and time UE stayed in the cell
FFS for New HO cause value

	Huawei
	Yes 
	Cause value is FFS

	Nokia
	Yes
	We think that the cell type in case of PSCell should be FFS still. Historically, cell types were considered a burden to define, while little help in use. It should be thought through if the same burden is to be placed on SN nodes.

	Lenovo, Motorola Mobility
	Yes
	FFS on cause value

	ZTE
	Yes
	

	
	
	

	
	
	


Conclusion: UE history information of secondary node includes 
PSCELL list,  time UE stayed in the cell.

FFS for Cell type, HO cause value.
Which node (MN or SN) collects UE history information?

Approach 1: SN collect UHI in the SN, SN provides UHI to MN, MN provides UHI to target SN [2] [3] [4]
Approach 2: MN collects UHI of old SN, MN provides old SN UHI to target SN [4]

Approach 3: pleas provides your solution
Provide your view

	Company
	Approach 
	Comment

	CATT
	2
	SN may be removed and cannot keep UE context. MN is used as anchor which can take the responsibility to record SN related information and send UHI to SN.

	Ericsson
	1
	

	Qualcomm
	2
	Currently UE doesn’t support sending UHI directly to SN as UEInformationResponse (which includes MobilityHistoryReport) is sent only to MN via SRB1 or SRB2 as highlighted below:

UEInformationResponse
The UEInformationResponse message is used by the UE to transfer information requested by the network.

Signalling radio bearer: SRB1 or SRB2 (when logged measurement information is included)
RLC-SAP: AM

Logical channel: DCCH

Direction: UE to network

We therefore prefer Approach 2 to minimize RAN2 impacts, where MN can request and collect SN mobility history and can then forward SN UHI to target SN.

	China telecom
	2
	For approach 1, it needs more X2/Xn signaling and may fail to provide UHI to MN during SN change procedure (i.e. the radio condition is tough between MN and SN). 
For approach 2, it is more adoptable since MN can already collect UE history information of MN for legacy handover, it can also collect UE history information of SN during SN addition/change/release procedures.

	Samsung
	1
	

	Huawei
	1
	For approach 2, MN need to know the new PSCell cell ID for the intra-SN PSCell change.  It need more interaction between MN and SN.
Note also that we are talking about the network reported UE mobility history and not the UE reported mobility history.

	Nokia
	1
	MN may not be aware of intra-SN PSCell changes so, it can’t track those.

	Lenovo, Motorola Mobility
	1
	We need to take intra-SN PSCell change into account.

	ZTE
	2
	The issue relates to answer in section 3.4.


Conclusion : FFS Which node (MN or SN or both) collects UE history information(network side) for Secondary Node.
Support all MR-DC scenarios

To confirm whether UHI of SN apply to all MR-DC scenario.

Provide your view

	Company
	Yes/No
	Comment

	CATT
	Yes
	

	Qualcomm
	Yes
	

	China Telecom
	Yes
	

	Samsung
	Yes
	

	Huawei
	Yes
	

	Nokia
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	ZTE
	Yes
	


Conclusion: enhancement of UE History Information for Secondary Node applies to all MR-DC scenario.
Relationship of MN UHI with SN UHI

Approach 1: independent [2]

MN with SN released + SN collected SN UHI

Approach 2: co-related [3][4]

SN UHI co-related with MN UHI ( one dimension , two dimension)

Provide your view:
	Company
	Yes/No
	Comment

	CATT
	Approach 2
	For cell coverage relationship, MN and SN are co-related. MN UHI and SN UHI may be used together to optimize mobility and should be co-related. 

For one or two dimension, as analysis in [3] ,one dimension may save storage resources.

	Ericsson
	Approach 2
	The essence is that for each PCell it is possible to understand the chronological sequence of PSCells the UE was connected to. How to encode it can be left to stage 3 discussions

	Qualcomm
	Approach 2
	As per our response to section 3.2, MN should handle both MN and SN UHI. Therefore a correlated UHI (Approach 2) is our preference.

	China Telecom
	Approach 2
	Similar view as QC, we prefer MN to collect UHI of both MN and SN, so we think co-related UHI is more suitable.

	Samsung 
	Approach 2
	Agree with Ericsson

	Huawei
	Approach 1
	Note however that even if the IEs are separate, the information can be correlated since we include the time spent in cells and also when there is no SN. 
The benefit is that there is no extra burden for MN to merge the information.
Having a separate list for SN makes sense since this is sent to SN for SN triggered mobility purposes. The information (when combined with the legacy report) can be used by MN for MN triggered SN change

	Nokia
	Approach 1
	UHI is meant to enable avoiding issues like ping-pongs (incl. multi-cell ping-pongs), so it is relevant for the node that controls mobility. In typical scenario, SN is responsible so SN UHI is enough for the SN. Matching it with MN UHI will cause burden, while does not seem to bring much benefits (and not sure if possible always, e.g. in case of intra-node HOs and intra-SN PSCell changes).

	Lenovo, Motorola Mobility
	
	Stage 3 issue.

	ZTE
	Approach 2
	Share the view with Ericsson.

	
	
	


The majority view in favor of approach 2, therefore:
Conclusion: UE history information of Secondary node should be co-related with UE history information of Master node.
SN UE history information from the UE 

Proposal : It is proposed to enhance UE history information from UE for MR-DC. [3][4]
Provide your view:
	Company
	Yes/No
	Comment

	CATT
	Yes
	

	Ericsson
	Yes
	It is proposed that the UE History Information from the UE is extended to mirror the addition of PSCell history. It is proposed that the SN can request the UE (via the MN)  to provide the UE History Information from the UE so that it can use it together with the network based UE History Information

	Qualcomm
	Yes
	We agree to enhance UE UHI with PSCell history information similar to PCell history.
Regarding how and when to request SN UHI:
For MN initiated SN change, MN knows when SN is changing and can request UHI during the SN change
For SN initiated SN change, MN can request UHI upon receving SgNB Modification Required message.

	China Telecom
	Yes
	Both UE History Information reported from the UE and collected by the network should be support in this release. 

	Samsung
	
	This should be decided by RAN2 firstly.

	Huawei
	Yes
	Having similar information as in network UHI seems reasonable. But the content of the UE history information from UE and how this is reported is in RAN2 scope. 
If this available in MN, this information should always be included together with the network collected UE history information sent to SN. 

Then depending on if RAN2 decides that this may also be sent to SN, the information need to be propagated to MN

	Nokia
	FFS for the time being
	First, RAN3 shall decide the principles of RAN-side UHI. Once done, RAN2 could see if more can be obtained from the UE.

	Lenovo, Motorola Mobility
	Yes
	

	ZTE
	Yes
	

	
	
	


Since one company still have concern for the time being, we concludes:

FFS of enhance UE history information from the UE for Secondary Node.
Conclusion, Recommendations [if needed]

If needed
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