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1. Introduction

At TSG-RAN WG3 #109-e meeting, some agreement on support of SN change failure in case of MR-DC has been achieved and there is still some FFS needs further discuss as below. 

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.

	


In this contribution, we continue to discuss these FFS issues.
2. Discussion
2.1 Definition of SN change failure, PSCell change or SN change?
For the definition of SN change failure, we propose to consider the PSCell change failure case for the three reasons below:
1. XN/X2 interface procedures may be triggered to send failure information for PSCell change failure case. The agreement at TSG-RAN WG3 #109-e meeting is as below:
	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).


So, XN/X2 interface message should consider the PSCell change failure case

2. When SN receives the SCGFailureInformation, the configuration parameters for SN change may be optimized. For example, after intra-SN PSCell change failure, MN makes decisions to establish the radio link connection in a SN other than the source SN or target SN. In this case inter-SN change configuration may need to be optimized to make inter-SN change occurs relatively easier.
So, PSCell change failure may lead to SN change correlated parameters optimization and should be considered in the definition of SN change failure.
3. From UE prospect, UE is only aware of PSCell change and network should be aligned with UE. So, the definition should consider PSCell change case.
Proposal 1: It is proposed to take the definition of PSCell change failure rather than SN change failure.
2.2 MN’s action is needed to declare SCG MRO failure event?

According to the text in TR37.816, MN decision is need for determining SN change failure. It takes the similar function as Re-establishment Cell ID in traditional MRO.
When receiving the SCGFailureInformation in XN/X2 interface, SN may also make decision for next SN change. But in some scenarios that SCG failure occurs, SN cannot initiate SN change anymore. There is an instance as below.
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Figure 1: SN CHANGE FAILURE
In figure 1, UE random access to T-SN fail in SN change procedures and SCG failure information message is sent to S-SN. In this case, S-SN cannot trigger SN change for UE context may have been released.
In one word, it is suitable for MN making decision and initiating the next SN change. 

Proposal 2: It is proposed MN to make decisions for declaring SCG MRO failure event.
2.3 Further enhancements in SCG failure information

MN is responsible for collecting SN change failure information and there are two solutions: MN alone and UE assistant.
solution 1: MN alone
During the SN change procedure, MN always keep the UE context and record the UE-related information about the source SN and the target SN. MN can store previous cell of SN by UE history information of SN, and MN can also receive the measurement result included in the SCGFailureInformation message.
One extra requirement for this solution is that the MN should know the PSCell ID of UE in the SN node. However, it is already supported to let SN report PSCell ID to support location report procedure, there is no extra specification impact on this point.
solution 2: UE assistant:

Except for MN taking the responsibility for collecting UE-related SN change failure information, another solution is that the UE  records this information and sends to the network in the SCGFailureInformation message. Similar to RLF report, in this solution, previousPSCellId, failedPSCellId, timeConnFailure, connectionFailureType should be introduced in the SCGFailureInformation message. After the MN node receives SCGFailureInformation message, it could further forward it to SN node and let SN make the final analysis. The parameters introduced in the UE report could be defined as below:
· previousPSCellId: the source PSCell of the last SN change;
· failedPSCellId: the PSCell in which RLF is detected or the target PSCell of the failed SN change;
· timeConnFailure :the time elapsed since the last SN change initialization until connection failure;
· connectionFailureType: radio link failure or SN change failure.
Compare the above two solutions, solution 1 need more memory and processing for MN recording UE-related information such as PSCell change and it is suitable for pre-Rel-17 UE.
Solution 2 has UE impact but is aligned with already exist method for MRO analysis. It is suggested that RAN2 discuss the UE impact for Rel-17 UE.
Proposal 3: It is proposed for RAN3 sends LS to RAN2 for considering the solution2 for Rel-17 UE.
2.4 MN’s role if it detects SN-initiated SCG failure
There are two solutions in WG3 #109-e meeting:
Solution1:

The MN has initial problem detection and sends a HO Report like message to the SN which brings the failure.
Solution2:
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.
Solution 2 is aligned with traditional MRO procedures and should be supported.
Proposal 4: It is proposed to be aligned with traditional MRO procedures and adopt solution2.
2.5 Transfer SCG Failure Information from MN to SN
To transfer SCG Failure Information from MN to SN, inter-node RRC messages have been enhanced to include scgFailureInfo in CG-ConfigInfo. But it does not apply to all SCG failure scenarios such as the instance in figure 1 in case of SN initiated SN Change because S-SN may have removed the UE context and inter-node RRC messages cannot be used. So, a new message should be introduced to send SCG Failure Information from MN to SN.
Proposal 5: It is proposed to introduce a new XnAP message to send scgFailureInfo from MN to SN.
If a new message has been introduced, there will be two messages can transfer SCG Failure Information. For backwards compatibility, inter-node RRC messages still should be used. whether the new XnAP message still be sent needs discuss after inter-node RRC messages have been sent by MN.
Proposal 6: It is proposed  for RAN3 to discuss whether the new XnAP message still be sent by MN when inter-node RRC messages have be used for backwards compatibility.
3. Conclusion
Proposal 1: It is proposed to take the definition of PSCell change failure rather than SN change failure.

Proposal 2: It is proposed MN to make decisions for declaring SCG MRO failure event.
Proposal 3: It is proposed for RAN3 sends LS to RAN2 for considering the solution2 for Rel-17 UE.
Proposal 4: It is proposed to be aligned with traditional MRO procedures and adopt solution2.
Proposal 5: It is proposed to introduce a new XnAP message to send scgFailureInfo from MN to SN.

Proposal 6: It is proposed for RAN3 to discuss whether the new XnAP message still be sent by MN when inter-node RRC messages have be used for backwards compatibility.
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5. Annex –TP on 38.300
Start of the first change
15.5.z 
PSCell change failure in case of EN-DC, NGEN-DC, NE-DC and NR-DC
One of the functions of Mobility Robustness Optimization is to detect PSCell change failure in case of EN-DC, NGEN-DC, NE-DC and NR-DC that occur due to Too Early or Too Late PSCell change, or change to Wrong PSCell. PSCell change-related failures can be categorized as follows:

-
Failures due to too late PSCell change triggering: an SCG failure occurs after the UE has stayed for a long period of time in the PSCell; the MN makes decisions for UE, making UE to establish the radio link connection in a different PSCell.

-
Failures due to too early PSCell change triggering: 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; the MN makes decisions for UE, making UE to re-establish the radio link connection in the source PSCell.

-
Failures due to change to wrong PSCell triggering: 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; the MN makes decisions for UE, making UE to establish the radio link connection in a PSCell other than the source PSCell or target PSCell.
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