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Introduction

CB: # SONMDT2_UEHistoryInfor
- How to retrieve SN UHI?
- Which node collects SN UHI?

- Correlation of MN and SN UHI
- Correlated MN and SN UHI from MN to SN is benefit?
- SN UHI information content

- Messages for UHI transfer
- Interface impact of SN UHI from UE

- Capture agreements and provide TPs if agreeable
(ZTE - moderator)

Summary of offline disc R3-215851
It is proposed to divide the discussion into two phases:

-
Phase 1: Identify the issues to be discussed in RAN3


Deadline: Please provide your views by 4:00am UTC Friday November 5th
-
Phase 2: Further discussion to capture agreements and open issues


Deadline: TBD pending on the outcome of Phase 1
For the Chairman’s Notes 
Based on the contributions, we have 5 candidate options as follows.
Option 1: MN initiates SN modification procedures to retrieve SN UHI before handover

Option 2: MN is always aware of the latest SN UHI by subscribing to PSCell changes

Option 3: Use new Xn message to transfer SN UHI after source SN release

Option 4: Hybrid option 1&2

Option 5: Hybrid option 1&3

According to the discussion, moderator proposes the following agreements:

Proposal 1: MN can initiate SN modification procedures to retrieve SN UHI before handover, MN can also subscribe to PSCell changes from SN. (Option 4)
Proposal 2: Correlated MN and SN UHI using a nested structure shall be included in the handover request message.

Note:The conclusion from MN to MN does not impact the IE design for MN to SN and vice versa.

Phase 1 discussion 
How to retrieve SN UHI

In the last meeting, we have discussed seriously on the solutions to retrieve SN UHI. From moderator’s point of view, the detailed signaling design shall be discussed after we reach a consensus on the basic solution. The main controversial point is whether up-to-date SN UHI is needed and how to transfer up-to-date SN UHI. Based on the contributions, now we have 5 options as follows.

Option 1: MN initiates SN modification procedures to retrieve SN UHI before handover[3][10]. 

If SRB3 is allowed and delta configuration enabled, MN needs to trigger MN-initiated modification procedure before handover. Thus, no extra delay may be introduced to retrieve SN UHI using the same procedure. Some companies argue that if SRB3 is not allowed or delta config is not enabled, the latest SN UHI cannot be provided to target MN after source SN release using this option. However, it is noted that in the RAN2 #115 e-meeting, the following agreements were made. [10] believes that according to the agreements, UE can report the latest SN UHI to source MN if up-to-date SN UHI is need, and thus it is sufficient to use option 1 to retrieve SN UHI. 

	SN Related MHI Information:

2  RAN2 to confirm that the PSCell transition is part of MHI.

3  PSCell MHI is reported only to PCell.

4  UEInformationResponse message is used to convey the PSCell MHI to the MN.

5  Take Option 1 ‎(PSCell MHI nested within the PCell MHI) as baseline.


Option 2: MN is always aware of the latest SN UHI by subscribing to PSCell changes [9]
[9] believes that supporting MN subscription to PSCell changes has the advantages including: 1) help target MN to make informed decisions about DC and target SN to optimize PSCell selection, and 2) simplify CHO by ensuring up-to-date PSCell information at candidate NG-RAN nodes. However, this option may cause too much X2/Xn signalling, and the latest SN UHI is not always needed.

Option 3: Use new Xn message to transfer SN UHI after source SN release [16]

[16] proposes to transfer SN UHI via a new Xn message after handover preparation procedure, which is simple and clean. However, the main drawback of this option is latency which may delay the Ping pong decision made by target NG-RAN nodes. 

Option 4: Hybrid option 1&2 [2][4][6]

[2][4][6] proposes a hybrid option combing option 1 and option 2. If SRB3 is allowed and delta config enabled, SN UHI can be retrieved by the MN-initiated modification procedure. If SRB3 is not allowed or delta config is not enabled, SN UHI shall be included in the SN Modification Required message, so that it can be updated in the MN when the MN requests PSCell change notifications. This solution brings more Xn signalling in exchange for the decrease of handover delay. 

Option 5: Hybrid option 1&3 [5]

[5] proposes to use option 1 as baseline, and also use a new Xn message to transfer latest UHI to target NG-RAN nodes. The drawback of this option is the same as option 3, e.g. latency. 

Question 1: Companies are kindly asked which option above is preferred to retrieve SN UHI.

	Company
	Option
	Comment

	ZTE
	Option 1, 4
	Option 2 may introduce unnecessary signalling, option 3 and 5 have more specification impacts compared with the other options.

We think option 1 is sufficient, but we can accept option 4 as a compromise.

	Lenovo and Motorola Mobility
	Option 1
	For Option 2, it may cause much signalling and resource to transfer latest SN UHI from SN to MN if PSCell changes frequently. 

For Option 3, new Xn message(s) are introduced to transfer SN UHI after source SN release, which has more spec impact.

	CATT
	Option 4
	Option 2 can be used as a supplementation by supporting MN subscription to PSCell changes. 

	Nokia
	1, possibly 2
	Option 1 is the primary solution that shall work 99% of cases. However, existing signalling enables the MN to be updated concerning PSCell changes, so, epending on the implementation, this mechanism can be reused.

	Qualcomm
	Option 1, 4
	Option 1 is the baseline.

In addition to Option 1, we are also OK to support Option 2 i.e., MN to be aware of intra-SN PSCell changes without MN involvement by subscribing to PSCell Changes. SN can then provide a PSCell Change notification to MN via SN Modification Required or a new class-2 message. Maybe we can restrict this to only intra-SN PSCell changes without MN involvement to limit Xn signaling overhead.

	Huawei
	1 or 5
	We think the usage of SN UHI does not need the real time SN UHI.

For the ping pong issue, in our understanding, the ping pong detection is based on the statistics over a long time. Therefore we think the target node does not need the real time SN UHI, i.e. the target node can get the SN UHI after handover.

For the assisting target MN in selecting the appropriate SN and in determining whether DC needs to be supported, we think the motivation is to avoid the unnecessary handover. In our understanding, it does not
Therefore Option 1 should be the baseline. 

In case we need statistics also from cases with full reconfiguration, we prefer to combine 1 with 3 which is option 5. We would also like to highlight that 2 and 3 should not be used standalone but always combined with 1. There is no point in using these if the information is already available at the right time.

	China Telecom
	Option 1/4
	We think option1 is the baseline, and we can accept option4 as the supplementary solution if option1 cannot be used, other solutions have more impact on the specification and may cause extra delay.

	Samsung
	5
	The current description on 1 may bring confusion. At last RAN3#113-e meeting it was agreed that:

RAN3 should consider solutions which would not delay HO more than it would have been delayed without UHI.

So we suggest to update Option 1 to “In case SN modification procedure is needed without UHI e.g. for delta configuration, the source MN retrieve SN UHI from the SN via SN modification procedure.
With this change, we are fine to take Option 1 as baseline.

For Option 2, we agree with the analysis from the moderator, too much X2/Xn signaling.

Option 3 can be used in case the MN receives the updated SN UHI after source SN release. This is also in line with what we have agreed at last RAN3#114-e meeting:
Option 4 has similar issue as Option 2.

Based on above, we are fine for Option 5.

	Ericsson
	4
	Option 1 should be the baseline when the MN has to fetch the SCG configuration anyway (e.g. SRB3). Option 2 will therefore be optional. Implementation that does not want to support the additional signaling load brought by solution 2 can always use option 1.

Option 1 alone does not solve the HO delay issue, which has been acknowledged

For option 3 and 5, updating the SN UHI in the target MN after HO REQUEST and in the target SN after SN ADDITION will bring even more complexity than option 2, as explained in [9]

	CMCC
	1 or 4
	1 is thebaseline


Moderator summary: All the company agree to use option 1 as baseline. (7/10) companies supports using option 2 as the supplementary solution which is option 4, (2/10) companies supports using option 3 as the supplementary solution which is option 5. 
Question 2: Companies are kindly asked to indicate your least favorite option.

	Company
	Option
	Comment

	ZTE
	Option 2, 3, 5
	Same comment to Q1

	Lenovo and Motorola Mobility
	Option 2/3/5
	

	CATT
	Option 3,5
	It is too complex for target MN to update UHI when receiving the new updated message.

	Nokia
	3 (and 5)
	Post-release and after HO signalling complicates the solution beyond reasonable limits.

Option 2 is acceptable only if the existing signalling is reused to a great extend.

	Qualcomm
	Option 3 and 5
	Similar view as CATT and Nokia. Also, this will mean latest SN UHI might not be available at target MN right after HO. If we are targeting that use case, we might as well come up with a complete solution (via a subscribe mechanism)

	Huawei
	2,3

4
	(2,3) There is no point in using these if the information is already available at the right time. So we should pick a hybrid solution
(4) This will increase signaling if we need to notify at every cell change


	China Telecom
	Option 2/3/5
	

	Samsung
	Option 2, 4
	The ping pong detection is based on the statistics over a long time. Therefore the target node does not need the real time SN UHI. 

2 and 4 bring too much signaling. Usually SN is used for NW capacity issue, so SN could consist of small cells with high frequency. It could be very often that Intra-SN PSCell change occurs. 

	Ericsson
	1 alone

3 alone
	1 alone will delay HO, which contradict our agreement

3 alone may always lead to wrong DC decisions, and brings too much complexity on the target nodes

	
	
	


Moderator summary: (8/9) companies choose option 3, (6/9) companies choose option 5, (5/9) companies choose option 2, (2/9) companies choose option 4, (1/9) companies choose option 1.

According to the comments, most companies support option 4, which uses option 1 as baseline and uses option 2 as supplementary. However, there are still two companies that do not support option 4. The main concern is that using option 2 will bring too much signalling. From moderator’s point of view, option 1 and option 2 have overlapping in signalling which indicates that the signalling design of option 4 is simpler than that of option 5. Furthermore, if option 4 is used, a smart MN can choose whether to use option 1 or option 2 depending on the actual situation. If MN does not want to bring additional signalling overhead, MN can choose to use option 1. Option 5 has more specification impacts compared with option 4. The main drawback of option 5 is 1) latency which may delay the Ping pong decision made by target NG-RAN nodes, and 2) too complex for target MN to update UHI when receiving the new updated message. Thus, moderator would suggest to adopt option 4 to retrieve SN UHI. 
Proposal 1: MN can initiate SN modification procedures to retrieve SN UHI before handover, MN can also subscribe to PSCell changes from SN. 
Correlation of MN and SN UHI

We have already agreed to include both MN and SN UHI in the handover request message during inter-MN handover. The remaining issue is whether to transfer correlated MN UHI and SN UHI or separate MN UHI and SN UHI. It seems to be majority view that correlated MN UHI and SN UHI shall be achieved by using a two-dimension structure, where PSCell information is listed within the related PCell information.

	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.


According to the contributions, two options are proposed as follows. It is noted in the last meeting, RAN2 has agreed that the PSCell MHI is nested within the PCell MHI in the UE history from the UE. From moderator’s view, it could be better to choose option 1 to keep align with RAN2. Furthermore, additional information needs to be transferred to help target MN correlate the information if option 2 is used.

Option 1: Correlated MN and SN UHI using a nested structure shall be included in the handover request message. 

Option 2: Separate MN and SN UHI shall be included in the handover request message. Target MN will correlate these two information.

Question 3: Companies are kindly asked which option above is preferred. 

	Company
	Option
	Comment

	ZTE
	Option 1
	Option 1 is simpler since correlation only needs to be performed once, and no additional information is required. 

	Lenovo and Motorola Mobility
	Option 1
	It is better for source MN to make the correlation for MN UHI and SN UHI.

	CATT
	Option 1
	We already have a WA to use a two-dimensional structure which is captured in the chairman notes:

WA: Correlation of MN UHI and SN UHI could be realized via two-dimensional structure for UHI (PSCells history information are listed within each Pcell in the UHI); it may not be feasible on all interfaces.

Besides, we should also align with RAN2

	Nokia
	Option 2
	SCG UHI will have to be delivered from the MN to the SN and vice versa. So far there is no reason to have them combined (why the SN would send outdated MCG UHI back to the MN???). So, having such “combined” or “embedded” list just for the HO purpose does not seem reasonable. There will also be the question how that coexists with the legacy UHI… So, adding a new SCG UHI IE (with all the information needed to correlate it with the MCG UHI!) and keeping the existing MCG UHI as is seems the best compromise.
No idea what are we supposed to “align with RAN2”, if RAN2 does not discuss HO signalling (as far as I know)? The UE history is a totally different story.

	Qualcomm
	See comments
	Regarding Nokia’s comment that “SN might end up sending an outdated MCG UHI back to the MN”, can you clarify why/when does this happen?   
In my understanding, source MN can just send the correlated list of MN and SN UHI which it is maintaining to the target MN in HANDOVER REQUEST. No need of using any outdated MN UHI from the SN, right? Or is there any other scenario you are referring to where SN will have the outdated MN UHI?
Also, I think this comes down to the fundamental question: Whether MN UHI should be forwarded from MN to SN and vice versa?
But we do understand that the IE structure can be simpler to coexist with legacy UHI if we use an independent list, but nested list just makes correlation easier at the cost of signaling overhead. We are OK to go with an independent list as well if this can help make some progress.

	Huawei
	Option 1
	Agree the comments from ZTE

	China Telecom
	Option 1
	Agree with ZTE.

	Samsung
	Option 2
	Agree with Nokia.

Besides that, we still doubt how the correlation is done and whether it is in the MN or in the SN.

If the correlation is done in the SN, currently the PCell ID in the message from MN to the SN is optional. If the MN doesn’t send PCell ID to the SN. This means the SN cannot get the relation of PScell and PCell. If we mandate the MN to send the PCell ID to the SN, this is a non-backward compatible change.

If the correlation is done in the MN, the MN may not know the up-to-date PScell as well in case of intra-SN PScell change via SRB3.

	Ericsson
	Option 1
	Correlation will be needed at some point, for source and target MNs to understand mobility patterns. It is therefore easier to do it at the node which has all the needed information i.e. source MN.

WA for option 1 can be taken, and how correlation is done can be further discussed

	CMCC
	Option 1
	Same view as ZTE and CATT


Moderator summary: (7/10) companies choose option 1, (2/10) companies choose option 2, (1/10) company chooses neutral.

According to the comments, majority companies support option 1. However, there are still two companies that support option 2. Moderator would like to clarify that we are discussing how to transfer MN and SN UHI from source MN and target MN which seems to be the easiest point that we may reach a consensus, while whether SN and/or MN UHI shall be transferred from MN to SN and vice versa is still FFS. Since we have agreed to add both SN and MN UHI in the handover request, the correlation of MN and SN UHI has to be performed by source MN and/or target MN. If we choose option 1, correlation only needs to be performed once, and no additional information is required for target MN to perform correlation. Thus, moderator would suggest to adopt option 1. 
Proposal 2: Correlated MN and SN UHI using a nested structure shall be included in the handover request message.

Note:The conclusion from MN to MN does not impact the IE design for MN to SN and vice versa.  
Phase 2 discussion 
Based on outcome of phase 1 discussion and on-line discussion, the following open issues may be discussed in the phase 2 discussion.

- Correlated MN and SN UHI from MN to SN is benefit?

- Messages for UHI transfer

- SN UHI information content

- Interface impact of SN UHI from UE

- Stage 2/3 update

Conclusion, Recommendations [if needed]

If needed
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