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1 Introduction

CB: # 1005_SONMDT_SNChangeFail

- MRO definitions

- For SN-initiated PScell Change failure, which node performs initial analysis? 

- Xn message definitions (new or enhance existing one)

- LS to RAN2 

- May also discuss other issues based on papers submitted

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

(SS - moderator)

Summary of offline disc R3-210993
2 For the Chairman’s Notes

Propose the following:

Proposal 1: To agree the definitions of MRO issues for PSCell change failure as below:

· Too late PSCell change: an SCG failure occurs after the UE has stayed for a long period of time in the PSCell; a suitable different PSCell is found based on the measurements reported from the UE.
· Too early PSCell change: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; source PSCell is still the suitable PSCell based on the measurements reported from the UE.
· Triggering PSCell change to wrong PSCell: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; a suitable PSCell different with source PSCell or target PSCell is found based on the measurements reported from the UE.

Proposal 2: MN performs initial analysis to identify the node that initiated the failed PSCell change 
Proposal 3: Define new message from MN to the initiating SN to forward SCGfailureinformation.
Proposal 4: Some additional information should be included in the reports from UE.

Open issue to be further discussed:

1. Which information should be reported from the UE?
2. Information other than SCGfailureinformation in new XnAP message.
3. Mobility Information in S-NODE ADDITION REQUEST ACKNOWLEDGE message and the new XnAP message.
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

3 Discussion

3.1 Definitions of MRO issues for PSCell change failure

[1] and [15] propose to not touch MN but use the measurement results from UE to identify suitable PSCell change failure events for MRO.

[7], [10] and [13] propose to catch the behaviors of MN into the MRO definitions for PSCell change failure. And [10] propose to let MN indicate a suitable PSCell.

[4] proposes a compromised definition i.e. not touch MN, not use measurement, but “a suitable cell” is used.
Moderator’s comment:

The definition was discussed two meetings without progress. Measurement result is a good measure to decide a good PScell candiate but not the only one because a cell cannot be a good candidate if there is no Xn interface between the MN and the SN which host the cell as clarified in [10]. If we touch “MN” in the definition, some companies may think the last serving SN performs the initial analysis. Considering the MN’s role will be discussed in the detection part i.e. 3.2. For progress, we can try to make the definition general enough and leave the discussion on the node role to detection part. Based on this consideration, let’s try to see whether we can agree the compromised definition as below:

· Too late PSCell change: an SCG failure occurs after the UE has stayed for a long period of time in the PSCell; a suitable different PSCell is found, e.g. based on the measurements reported from the UE.

· Too early PSCell change: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; source PSCell is a suitable PSCell, e.g. based on the measurements reported from the UE.

· Triggering PSCell change to wrong PSCell: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; a suitable PSCell different with source PSCell or target PSCell is found, e.g. based on the measurements reported from the UE.
Q1: Is the compromised definition agreeable?
Company’s views are appreciated.

	Company
	Comment

	Nokia
	The definitions above are technically correct and a good starting point for the discussion. 
But logically, the “e.g.” before measurements is not necessary: there is no other way but to use the measurements. Missing Xn/X2 is rather a problem that shall be detected and corrected than an obstacle for the definitions. So, we would prefer the version that we propose in [1-2].

	ZTE
	Fine with the compromise. 

	Ericsson
	The definition could work if the “e.g.” is removed. The definition s provided in our contribution in R3-210677 or the definitions in [2] are more accurate (those measurements are provided in the SCG failure report, whereelse?)

	Samsung
	Fine with the compromise for moving forward, even though we prefer to have “MN behaviors” in the definitions as we proposed for last RAN3 meeting.

	CATT
	Fine with the compromise.

	Qualcomm
	We agree with Nokia’ comment (i.e. to remove “e.g”). Also we find the second part of “Too early PSCell change” definition to be not so clear. Maybe we can make the change as follows:

· Too early PSCell change: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; source PSCell is still the suitable PSCell based on the measurements reported from the UE.

We are also okay to go with the definitions in [2] which are a bit more verbose and defines it more accurately.

	Lenovo and Motorola Mobility
	Agree with the compromised definition.

	Huawei
	Yes. Although we would prefer to include that the MN indicates a suitable PSCell, we could agree to this text. 


Moderator’s summary:

The compromised text is agreeable. “e.g. …” will be removed based the comments received above. Qualcomm’s comment will be taken into account.
Proposal 1: To agree the definitions of MRO issues for PSCell change failure as below:
· Too late PSCell change: an SCG failure occurs after the UE has stayed for a long period of time in the PSCell; a suitable different PSCell is found.

· Too early PSCell change: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; source PSCell is still the suitable PSCell.

· Triggering PSCell change to wrong PSCell: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; a suitable PSCell different with source PSCell or target PSCell is found.

3.2 MN’s role in SN triggered PSCell change failure

Which node should have initial analysis for root cause of SN change failure, MN or SN

There are 2 options in the contributions:

Option 1: MN has initial analysis. [3], [4] and [10]

Option 2: SN has initial analysis. [7]
Q2: which option is acceptable?
	Company
	Comment

	Nokia
	MN’s role has already been discussed and agreed: the MN shall perform the pre-analysis to identify the node that initiated the last PSCell change and to forward the information from the UE there. All the rest, including detection of the failure type, is up to the node which initiated the wrong change.

	ZTE
	Share the view with Nokia.

	Ericsson
	Agree with above views

	Samsung
	Option 1. In R3-109e meeting, RAN3 agreed the following:
In case of a PSCell change failure, when the SN is responsible for SCG mobility, the MN forwards the SCGFailureInformation to the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change).
For too late PScelll change, the MN forwards the SCGFailureInformation to the last serving SN. For SN triggered too early/wrong cell PScell change, the MN forwards SCGFailureInformation to the SN which triggered the PScell change. To achieve this, the MN should have initial analysis on the failure type.
The SN which received the SCGFailureInformation can have final analysis.

	CATT
	MN is not aware of the SN configuration such as Time threshold (i.e. the Tstore_UE_cntxt) and measure result threshold for judging coverage hole since MN and SN is different RAT and configuration. If MN have to decide too early/too late/to wrong PSCell change, all the parameters needed for MN analysis shall be sent from SN to MN in XN/X2 interface because MN and SN may be different vendor and it is not suitable for OAM to transfer these configuration.

It is suitable for MN to recognize last serving SN and send SCG failure information to SN. SN makes analysis for root cause of SN change failure. It is aligned with legacy method and has less impact on protocol.

	China Telecom
	Agree with Nokia, MN can perform initial-analysis/pre analysis to identify the failure causes and forward the failure result and the SCGFailureInformation to source PScell, whether the source node may use this information for further analysis can be up to implementation (or FFS).
So we think we should support MN to initial analyze the SCG failure first and then discusses whether to support SN to do further analysis.

	Qualcomm
	Option 1. MN should do the initial analysis and send the analyzed result to SN. This option is simpler in terms of signaling.

	Lenovo and Motorola Mobility
	Prefer Option 1 since the MN is primary and has the whole view even for SN initiated PSCell change.

	Huawei
	Option1. We think MN anyway need to check where to send the failure report. We also think MN can select suitable PSCell based on UE measurements and e.g. Xn connectivity. 


Proposal 2: MN has initial analysis for root cause of PSCell change failure
3.3 Which message is used from MN to the initiating SN for SN triggered PSCell change

SCGfailureinformation and other necessary information should be forwarded to source SN from MN within a message in case of SN triggered SN change. For the message:
Alternative 1: Reuse HO Report message. [4] and [13]

Alternative 2: Define a new message. [3], [7] and [10]

Q3: which alternative is acceptable?
	Company
	Comment

	Nokia
	No strong opinion, but probably a new message would be more logical (it is not a “HO”). But should be left as FFS until principles above ae decided.

	ZTE
	Prefer alternative 1. The MRO for PScell is still belong to Mobility Robustness, therefore, it is reasonable to reuse HO report.

	Ericsson
	Alternative 2. The HO Report message is part of the Ho procedure. A modular design (which is what we aim for in RAN3) should rather isolate procedures per function. Hence we think that a new message definition is more appropriate. 

	Samsung
	We prefer Alternative 1. As we discussed in R3-210261, most IEs can be re-used. 

	CATT
	Alternative 1

	China Teleocm
	Alternative 2, not all the mandatory IEs in HO Report message are useful for SN-initiated PScell change scenarios. Besides,  PScell change is not a “Handover” procedure.

	Qualcomm
	Alternative 2. We think having a new message will be cleaner due to:
1. Although PSCell change are part of mobility procedures, “HANDOVER” REPORT is probably not a good name. We can use “SCG CHANGE REPORT” etc.

2. Although IEs can be reused, “PSCell” indicate the IE names better than “Cell” e.g. “source PSCell” instead of “source Cell”
3. Not to complicate existing semantics description of HANDOVER REPORT

	Lenovo and Motorola
	Agree with Qualcomm.

	Huawei
	Alternative 2. We normally try to have different messages for DC messages. And the carried information is different than legacy MRO. 


Moderator’s summary:

5 companies prefer new message. 3 companies prefer Handover Report message. 1 company has no strong view but slightly prefer new message.  
Some comments above for new message is not right e.g. The HO Report message is part of the Ho procedure. HO related messages are UE associated signaling. HO Report is a non-UE associated procedure.
Either way works, let’s try to agree new message which supported by more companies.

Proposal 3: Define new message from MN to the initiating SN to forward SCGfailureinformation.
Another question is which information should be included in the message except SCGfailureinformation?

[7] proposes SN failure type, new target PScell information and the SN UE X2AP ID for the source SN.

Q4: what information should be included in the Xn message except SCGfailureinformation?
	Company
	Comment

	Nokia
	At this moment, probably nothing more is needed. But should be left as FFS until principles above ae decided.

	ZTE
	Share the view of Nokia.

	Ericsson
	We suggest to first have convergence in RAN3 and RAN2 on the content of the SCG failure report.

	Samsung
	Failure type

	China Telecom
	Failure type is needed, others need FFS.

	Qualcomm
	Failure type seems useful such as PSCell Change too late/early etc.

	Lenovo and Motorola
	SN failure type

	HW
	Note that the proposal is to include results from the initial evaluation in MN but it is still up to SN how to use this information

SN failure type – since MN makes the initial conclusion whether it is too late, wrong cell or too early in order to decide where to send the information, he can include this.

New target PScell information – since the MN can look at the UE measurements and also check the availability of Xn, MN can select the suitable PSCell.

SN UE X2AP ID – we need to enable the SN to correlate this with stored context.


Moderator’s summary:

5 companies proposed failure type.  After we agreed the MN has initial analysis, failure type is reasonable to be included. Let’s check whether Failure type could be agreed.
Continue to discuss information in the new XnAP message.
In addition, if it is agreed in the last section that the last serving SN has initial analysis, [7] propose the last serving SN send analysis result to source SN, so a new XnAP message like handover report shall be introduced.
Q5: Any view on this proposal?
	Company
	Comment

	Nokia
	No need to forward it between the SNs, if the MN identify the SN that initiated the wrong PSCell change.

	ZTE
	No need to forward messages from old SN to new SN.

	Ericsson
	We suggest to put this topic on hold until we have a clear convergence on the SCG failure report mechanism

	Samsung
	Share the view from Nokia and ZTE

	CATT
	It is aligned with legacy MRO method and a new XnAP message like handover report is need to transfer analysis result to source SN.

	China Telecom
	No need if MN performs initial analysis.

	Qualcomm
	No need if MN performs root cause analysis

	Lenovo and Motorola
	See Q2, we prefer the MN to do initial analysis.

	HW
	This is not needed. MN shall send to the correct node. The alternative gets cumbersome since the SN may not have Xn connectivity and would therefore require forwarding back through MN


3.4 Failure reason detection by Enhanced SCG failure report or depending on the UE context in the network side 

3 solutions are proposed in the contributions:

Option 1: Depending on the UE context in the network side [10] and [13]
Option 2: Some additional information should be included in the reports from UE e.g. RA information, Failed cell identity, Previous cell identity and time since failure [7] [14]

Option 3: Both. Option 1 can be used for legacy UEs, and Option 2 can be used for R17 UEs. [4]
Q6: which option is acceptable?
	Company
	Comment

	Nokia
	Opt. 3

	ZTE
	Option 1 apply for legacy UEs an R17 UEs.

Option 2 as enhancement for R17 UEs , also take into account RAN2’s decision.

	Ericsson
	Option 2. We believe that RA information are essential (as in RLF Report) and are not available as part of UE context. We would like to avoid requirements for the network to store large amounts of data as part of the UE context, hence we suggest that key information about SCG failure like Failed cell identity, Previous cell identity and time since failure are stored in the SCG failure report

	Samsung
	Option 3.
This is similar to handover procedure. Without option 2, the MN should always keep the UE context in the previous SN even after successful SN change. This bring a lot of burden to the MN.

	CATT
	For O1, it needs MN to be aware of PSCell change. According to the other issue of UHI in last RAN3 meeting, many companies prefer SN to collects SN UHI and  follow the rule that MN is not aware of PSCell change especially in case of intra-SN scenario. 

So, we prefer O2. Or we may wait for the result of UHI.

	China Telecom 
	Option 3 is preferred.

	Qualcomm
	Option 3.
For Option 2, regarding Ericsson’s comment on the burden on MN to store SCG information in UE context, we think that this is still needed though to support legacy UEs.

	Lenovo and Motorola
	Option 3.

	Huawei 
	Option 1. 
If any more info is needed that is not available at RAN side (e.g. RA), we can discuss to include but we should note that one paper also highlighted the risk that by adding more info we may cause increased error probability for sending the message. This could possibly be discussed in RAN2.


Moderator’s summary:

5 companies support option 3. Two companies support option 2. One company support Option 1.

For both option 2 and option 3, some additional information should be included in the reports from UE
Proposal 4: Some additional information should be included in the reports from UE.
If it’s agreed that some additional information is included in the reports from UE, which information should be included?

a) CGI of the Source PSCell: the source PSCell of the last SN change. The source PSCell could be E-UTRA cell or NR cell.

b) CGI of the Failed PSCell: the PSCell in which SCG failure is detected or the target PSCell of the failed SN change. The Failed PSCell could be E-UTRA cell or NR cell.

c) timeSCGFailure: the time elapsed since the last SN change initialization until SCG failure.

d) connectionFailureType: radio link failure or SN change failure.

e) Random access information

Q7: Company view on above information from the UE
	Company
	Comment

	Nokia
	Should be left as FFS until principles above ae decided.

	ZTE
	Share the view with Nokia.

	Ericsson
	a ) To e)

	Samsung
	a), b), c)

	CATT
	a, b, c, d, e

	China Telecom
	a, b, c, d

	Qualcomm
	Yes for a,b,c

d) - Don’t see much benefit in reporting connectionFailureType

e) – Not clear on the use case of the need of RA information. We already support RA report for SCG; don’t see need to duplicate it in SCGFailureInformation

	Lenovo and Motorola
	a, b, c, d, e

	Huawei
	See above for (a-d) (nothing needed)

Maybe (e) can be useful. But this can be discussed in RAN2. It may be possible for MN to request this info separately by e.g. RACH report.


After RAN3 has conclusion, we can send LS to RAN2.

Moderator’s summary:

No converged view yet. Let’s continue to discuss this issue.
Open issue to be further discussed: which information should be reported from the UE?
3.5 Mobility Information in S-NODE ADDITION REQUEST ACKNOWLEDGE message and the Handover Report like message

[3] and [4] proposed to add Mobility Information in S-NODE ADDITION REQUEST ACKNOWLEDGE message. It is used to associate the SCG failure information with the configuration related to PSCell change decision if SCG failure occurs after successful PSCell change procedure and the source SN have removed the UE context. 

Q8: Any view on this proposal?
	Company
	Comment

	Nokia
	This depends if UE context is used and if SNs may have different PSCell change criteria depending on the UE type. So far it is not confirmed, so probably Mob Info is not needed.

	Samsung
	It’s needed. 

SCG failure could occur after successful SN change procedure, it’s possible that source SN have removed the UE context. Even source SN receives SCG failure information, source SN has no idea how to associate the SCG failure information with the configuration related to SN change decision. Therefore it needs a mechanism to associate the SCG failure information with the configuration related to SN change decision in this case.
Similar to Mobility Information in handover procedure, the source SN generates a Mobility information which is associated with the configuration related to SN change decision. The information should be sent to MN during SN addition procedure. The MN transmits the Mobility Information back to the source SN in the Handover Report like message. If SCG failure occurs after successful SN triggered SN change, source SN can optimize its configuration according to the information even source SN has removed UE context.

	China Telecom
	Similar view as Samsung.

	Qualcomm
	Not sure. This is the sequence of steps in our understanding:
Successful SN change happens -> UE Context is released post successful SN change -> Handover Report like message is sent by MN to source SN.

MN already does the root cause analysis and sends it to SN. Why do SN then need UE context for further analysis?

	Lenovo and Motorola
	Agree with Samsung.

	Huawei
	We do not think this is needed. Since the report is sent immediately, we assume the context is stored.


Open issue to be further discussed: Mobility Information in S-NODE ADDITION REQUEST ACKNOWLEDGE message and the new XnAP message.
4 Conclusion, Recommendations [if needed]

If needed
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