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1 Introduction

CB: # 1006_SONMDT_SNChangeFail

-  Topics to discuss:

 - Which node (MN or SN) performs failure detection and root cause analysis?  

 - MN-initiated and SN-initiated SN change failure

 - Xn and X2 impacts (new procedure, re-use of existing messages)

  - Information to be transferred 

 - LS to RAN2?

- If there are agreements, can proceed to CRs and LS

(Nok - moderator)

Summary of offline disc R3-205513
2 For the Chairman’s Notes

2.1 New agreements

The definitions of SCG MRO failure events formulated in the TR 37.816 will be used, but it is FFS:

· if they shall apply to inter-SN change only or also to intra-SN PSCell change;

· If MN’s action is needed to declare SCG MRO failure event;

To support pre-Rel-17 UE, in case of SCG failure, the MN shall be able to identify if the last PSCell change was initiated by itself or an SN, and which SN it was. Further enhancements may be based on enhanced SCG failure information provided from the UE.

2.2 Agreements accepted at the first online check

In case of a PSCell change failure, when the MN is responsible for SCG mobility, the MN corrects own configuration (no new signaling towards the SN is needed).

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).

In case of an SCG failure that is a result of an SN-initiated PSCell change, the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change) is responsible to derive the needed correction for its SCG mobility configuration.

3 Discussion (before the online check)
3.1 Definition of MRO problems in case of SN change failure

This does not seem to be addressed in any paper, so for the beginning, let’s try to define the failures that are to be addressed.

Please, provide definition of problems that the MRO for SN change shall address.

	Company
	Comment

	Nokia
	[Too late SN change] UE remains in the SN for time longer than T_SN_change and the SCG connection is lost.

[Too early SN change] SN change is executed, but the connection fails while connecting to the target SN, or within T_SN_change. The measurements reported in the SCG failure information indicate the source SN as the best cell.

[SN change to wrong target SN] SN change is executed, but the connection fails while connecting to the target SN, or within T_SN_change. The measurements reported in the SCG failure information indicate the a cell in 3rd SN node.

	Samsung
	Use the definition in TR37.816
[SN change too late] an SCG failure occurs after the UE has stayed for a long period of time in the cell of the SN; the MN makes decisions for UE, making UE to establish the radio link connection in a different SN
[SN change too early] an SCG failure occurs shortly after a successful SN change from a source SN to a target SN or a SN change failure occurs during the SN change procedure; the MN makes decisions for UE, making UE to re-establish the radio link connection in the source SN.
[SN change to wrong cell] an SCG failure occurs shortly after a successful SN change from a source SN to a target SN or a SN change failure occurs during the SN change procedure; the MN makes decisions for UE, making UE to establish the radio link connection in a SN other than the source SN or target SN.

	CATT
	We are wondering whether we should change the name from SN change failure to Pscell change failure.We think the Pscell change failure within the same SN node should also be considered.

	
	Agree with CATT, PSCell Change failure is more accurate. 

	Huawei
	Same view as Samsung

	ZTE
	Share the view with Samsung.

	Lenovo, Motorola Mobility 
	Agree with Samsung to use the definition in TR37.816

	Ericsson
	Tend to agree with Nokia, although the definitions may be refined. The definitions in TR37.816 create dependency of the failure case from the actions of the MN. Is this always correct? What if e.g. the MN does not configure an SN after the failure? Or what if it configures it after a long time?

More discussinos are needed 

	Qualcomm
	As Samsung pointed out, we can use the definitions in TR37.816


Proposal 1: The definitions from TR 37.816 are the baseline for the failure type definitions. However, “PSCell change” is used instead of “SN change”. Dependency on MN’s action is marked as “FFS”. The moderator will request a TDoc number for a CR for TS 37.340 where the definitions will be captured.

3.2 Initial detection of the problem source

In [1,8] it is discussed that the node that first discovers the SCG failure is the MN. In order to identify the point where the configuration is wrong, it must recognize the initiating node.

The MN has UE context as the serving node. Part of the context is the DC configuration of the UE (including the current SN node). In case of SCG failure, the MN finds it out from SCG failure information received from the UE. It can then identify (without any special information storing):

· Which is the currently configured SN node

· Which node collects SCG measurements for this UE

However, this may not be enough to detect some issues (e.g. to be able to identify the source of the last SN change). 

Shall the support for MRO for SN change require the MN to store some more information about the UE?

	Company
	Comment

	Nokia
	The existing support for handling SCG failure should be the baseline for MRO for SN change. This seems enough to recognize if the SCG mobility is handled by the MN or the SN. 

However, in case of executed SN-initiated SN change, the MN may provide the SCG failure information to the last configured SN, not the one that triggered the change. Therefore, it may be beneficial to keep the ID of the originator of the last SN change, at least for the T_SN_change time. 

Alternatively, the MN simply provides the SCG measurements to the last configured SN, which, if it detects the change was initiated by another SN, sends the information there via the MN. This limits MN impact, but increases the signaling.

	Samsung
	The MN needs to store some information in order to support legacy UEs. In order to ease the burden of the MN, enhanced UE reporting in SCG failure Information is needed. This can be used for Rel-17 UEs.

	CATT
	Agree with Samsung. MN can store previous cell of SN by UE history information of SN(discussion is ongoing in CB#1004), or collect information by enhancing SCG failure Information message.

	China Telecom
	Agree with SS and CATT, MN should collect and store information about the UE, and we think both UE history information and UE history information from UE can be enhanced to help MN to store the information. 

	Huawei
	The MN needs to store some information. An implementation that wants to support MRO in a good way can choose to store this. There is no need for enhancement on the legacy SCG failure information.

	ZTE
	Prefer MN to store the last SN ID for  a pre-configured time. 

	Lenovo, Motorola Mobility
	Agree with Huawei. The MN needs to store necessary information.

	Ericsson
	We agree with the fact that the SCG failure information from the UE needs to be enhanced. Some information missing when compared to e.g. the RFL Report are:

· Failed PSCell

· Previous PSSCell

· RACH Access Info

· Time Since Failure

We should first let RAN2 work on such enhancements which if not in place might compromise the whole solution. 



	Qualcomm
	We agree with Nokia for MN to store the originator of the last SN change atleast for a T_SN duration. This is not a huge burden for the MN in terms of storage or processing as it already has that information. MN should just continue to store the originating SN information already present in its UE context even after it sends the UE Context Release to the originating SN for a T_SN duration.

The alternative option provided by Nokia is probably not preferable as it is a multi-step signaling procedure with more Xn signaling impacts.


Proposal 2: RAN3 shall decide if support for pre-Rel-17 UEs is required:

· If support for pre-Rel-17 UEs is required, the MN is required to store information about the node initiating the last PSCell change. 
· If only Rel-17 UEs are to be supported, the MN may only interpret the new information included in the SCG failure report (LS to RAN2 required).

3.3 MN-initiated SN change (or MN collects SCG measurements)

In [1,2,3,8] it is proposed that in case of MN-initiated SN change fails, the MN will receive the SCG failure information from the UE and it shall adjust its configuration appropriately.

Is it a common understanding that in case the reported SCG failure is recognized as an MN-initiated SN change, the MN shall amend it own configuration?

	Company
	Comment

	Nokia
	Since the failure was due the SN change initiated by the MN, obviously the MN must correct its configuration. Therefore, there is no point in changing configuration in the SN.

	Samsung
	Yes.

	CATT
	Yes

	China Telecom
	Yes

	Huawei
	Yes

	ZTE
	Yes

	Lenovo, Motorola Mobility
	Yes

	Ericsson
	Yes

	Qualcomm
	Yes


Proposal 3: In case of a PSCell change failure, when the MN is responsible for SCG mobility, the MN corrects own configuration (no new signaling towards the SN is needed).
3.4 SN-initiated SN change (or SN collects SCG measurements): MN’s role

In all discussion papers [1,2,3,4,5,8], the role of the MN in case it receives the SCG failure information and identifies it as an SN-initiated change is discussed. However, the proposed area of how far the MN shall proceed with the analysis is different. 

Please, provide comments on what shall be the MN’s role if it detects SN-initiated SCG failure (or SCG failure for a UE for which the SN collected SCG measurements).

	Company
	Comment

	Nokia
	If the MN does not remember the initiator of the last completed SN-initiated SN change, then its role is limited to the basic handling of SCG failure and then, possibly, passing the information from the last configured SN to the SN that triggered the last SN change.

If the MN does remember the initiator of the last SN-initiated SN change, it shall inform the SN that triggered the last SN change directly about the failure and offer the SCG measurements received from the UE. The MN does not have to provide SCG measurements to the last configured SN (up to implementation).

Details of the signaling (e.g. existing vs new procedures) are FFS.

	Samsung
	Two possibilities:

1) The MN have initial problem detection and sends a HO Report like message to the SN which bring the failure

2) The MN forwards SCG Failure Information to the last serving SN. The last serving SN performs the problem detection and sends HO Report like message to the SN which bring the failure

A slight preference to option 1).

	CATT
	Prefer option 1 which is more efficient

	China Telecom
	We think both option1 and option2 should be supported and let the network implementation to decide which node perform problem detection when a SN-initiated SN change failure occurs.

Which option is adopted in a SN-initiated SN change failure situation may depend on the state of the MN, for example, if the MN has low load and powerful storage capacity, option1 can be adopted. If MN’s memory is small and the load is large, option2 should be adopted.

	Huawei
	We prefer option 1.

The MN can know all necessary information to identify the SN that should potentially change the parameters. MN sends this to the SN. It is up to SN to further decide on corrective actions.

	ZTE
	Prefer the solution 1 as Samsung point it out.

	Lenovo, Motorola Mobility
	Both Inter-SN change or Intra-SN PSCell change should be considered. For intra-SN PSCell change, it could be better that the SN performs the problem detection since MN may have no idea on PSCell change.

	Ericsson
	We prefer the option where the MN forwards the SCGFailureInformation to SN and SN performs the analysis. SN is the node that triggered the change, namely the change was triggered by implementation specific algorithms and configurations at the SN. How can MN know according to what criteria SN triggered the change and what is best to optimize at the SN?

	Qualcomm
	MN should store the necessary information as discussed in section 3.2 and do the root cause analysis for SN change failure irrespective of whether it is MN or SN initiated. MN can then send the SN Change Failure Report directly to the originating SN.

We can thereby avoid multi-step RAN3 solution where SN does the root-cause analysis and also not impact RAN2 with a necessity for any enhanced SCGFailureInformation message.


Proposal 4: 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).

3.5 SN-initiated SN change (or SN collects SCG measurements): Correction of the mobility settings

It seems that all papers accept that the actual correction of the SCG mobility settings for SN-initiated SN change shall be done in the SN that initiated failed SN change.

Is it common understanding that actual correction of the SCG mobility shall be done in the SN that initiated the failed SN change?

	Company
	Comment

	Nokia
	Yes.

The SN does not have to inform the MN about such modification.

	Samsung
	Yes

	CATT
	Yes

	China Telecom
	Yes

	Huawei
	Yes

	ZTE
	Yes

	Lenovo, Motorola Mobility
	Yes

	Ericsson
	Yes

	Qualcomm
	Yes


Proposal 5: In case of an SCG failure that is a result of an SN-initiated PSCell change, the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change) is responsible to derive the needed correction for its SCG mobility configuration.

3.6 Information reported from the UE

In [4,8] it is proposed that SCG Failure Information could be enhanced to report more information i.e. source PSCell Id, failed PSCell Id, timeConnFailure in order to relieve the MN burden. With this, the MN doesn’t need to always save the previous SN information even after SN change success. This can also assure the solution works in case the MN does not remember the initiator of the last completed SN-initiated SN change.

Please, provide comments on whether information reported from the UE is needed, and what if yes.

	Company
	Comment

	Samsung
	Similar like HO, we cannot mandate the MN always save the previous SN information after SN change success. So information reporting from UE is needed. The information includes: source PSCell Id, failed PSCell Id, timeConnFailure

	CATT
	Besides what Samsung proposed,we think whether SN change is triggered or not should also be reported from UE.

	China Telecom
	OK to support information reported from the UE, since it can help release the storage pressure of MN. The information should at least contain source PSCell Id, failed PSCell Id, timeConnFailure. We don’t see much benefit on report of whether SN change is triggered or not, maybe CATT can explain further.

	Huawei
	We think the general rule is that if the information is available in MN, the MN can store it. At the moment we think no new information is needed to be reported from UE. 

	ZTE
	In case of Rel-16 UEs, the MN still need to save SN ID for pre-configured time.

	Lenovo, Motorola Mobility
	Share same view with Huawei. The MN may already has efficient information. No need to have additional information from UE.

	Ericsson
	We support enhancement of UE’s reported SCGFailureInformation. Some parameters to be added could be

· Failed PSCell

· Previous PSSCell

· RACH Access Info

· Time Since Failure



	Qualcomm
	If we agree for MN to store the originating node which triggers SN change as  detailed in section 3.2, then why do we need to impact RAN2 as well with enhanced SCGFailureInformation?

In other words, we seek clarification under what other scenario MN will fail to remember the initiator of the last completed SN initiated SN change as long as the NW supports this feature? If so, we prefer not to enhance SCGFailureInformation with additional information and have a network-based solution alone.


If the information is confirmed, LS to RAN2 is needed.

If yes for previous question, is it common understanding that LS to RAN2 is needed ?.

	Company
	Comment

	Samsung
	Yes

	CATT
	Depend on whether MN relies on UE history information or SN change failure report from  UE.

	China Telecom 
	Yes.

	Ericsson
	Yes

	Qualcomm
	Not needed, if RAN3 agrees to a network based solution


Proposal 6: LS to RAN2 will be sent once RAN3 concludes the discussion on the preferred method for the MN to detect the source of the SCG failure (see proposal 2). 

3.7 Mobility Information in S-NODE ADDITION REQUEST ACKNOWLEDGE message and the Handover Report like message.
[8] proposed to add Mobility Information in S-NODE ADDITION REQUEST ACKNOWLEDGE message and the Handover Report like message. It is used to associate the SCG failure information with the configuration related to SN change decision if SCG failure could occur after successful SN change procedure and the source SN have removed the UE context. 

Please, provide comments on whether to add Mobility Information in S-NODE ADDITION REQUEST ACKNOWLEDGE message and the Handover Report like message.

	Company
	Comment

	Samsung
	Yes. 

Because 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 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
	Seems OK.
We think that SN should be able to store SN-initiated-SN change related configurations by itself when SN change failure occurs, because the storage and processing pressure of MN is greater. But the situation that SS point out for which the source SN removed the UE context may exist when the resource in SN in tight, in such situation, introduce mobility information transmit to MN as an optional solution may make sense.

	Huawei
	Not needed.

The SN can stores the mobility information for some time. Unlike RLF report, the SCG failure information will be reported to MN immediately upon detecting SCG failure. When the MN completes the analysis, it will deliver the report to the source SN. The whole procedure will not last too long. So if the source SN can save the previous mobility information for a while, it is no need to exchange the mobility information as in MRO.

	Lenovo, Motorola Mobility
	Same view with Huawei. The UE reports the failure immediately so no need further enhancements. 


Proposal 7: Use of the Mobility Information in case of SN change is to be decided later (FFS).

4 Conclusions

4.1 Final conclusions

Proposal 1: It is proposed to use the definitions of SCG MRO failure events formulated in the TR 37.816, but it is FFS:
· if they shall apply to inter-SN change only or also to intra-SN PSCell change;

· If MN’s action is needed to declare SCG MRO failure event;

Observation: According to the Rel.16 SCG failure recovery mechanism, the MN forwards the failure information to the last configured SN. This SN may not be the one where the problematic SN change was initiated in. Therefore, if the MN does not remember the initiating SN, the last serving SN will have to forward the received failure information via the MN. Therefore, some changes in MN’s implementation are in any case necessary to support MRO for SCG failures.

Proposal 2: To support pre-Rel-17 UE, in case of SCG failure, the MN shall be able to identify if the last PSCell change was initiated by itself or an SN, and which SN it was. Further enhancements may be based on enhanced SCG failure information provided from the UE.

4.2 First online check

Propose the following to discuss online:

Proposal 1: The definitions from TR 37.816 are the baseline for the failure type definitions. However, “PSCell change” is used instead of “SN change”. Dependency on MN’s action is marked as “FFS”. The moderator will request a TDoc number for a CR for TS 37.340 where the definitions will be captured.

Proposal 2: RAN3 shall decide if support for pre-Rel-17 UEs is required:

· If support for pre-Rel-17 UEs is required, the MN is required to store information about the node initiating the last PSCell change. 
· If only Rel-17 UEs are to be supported, the MN may only interpret the new information included in the SCG failure report (LS to RAN2 required).

Propose to capture the following:

Proposal 3: In case of a PSCell change failure, when the MN is responsible for SCG mobility, the MN corrects own configuration (no new signaling towards the SN is needed).

Proposal 4: 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).

Proposal 5: In case of an SCG failure that is a result of an SN-initiated PSCell change, the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change) is responsible to derive the needed correction for its SCG mobility configuration.
To be decided later:

Proposal 6: LS to RAN2 will be sent once RAN3 concludes the discussion on the preferred method for the MN to detect the source of the SCG failure (see proposal 2).
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