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1. Introduction

At TSG-RAN WG3 #112-e meeting, some agreements on support of SN change failure in case of MR-DC had been achieved and there is still some FFS which needs further discuss as below. 
In this contribution, we continue to discuss these open issues.
2. Discussion
2.1 Intra-SN PSCell change case for Pre-Rel-17 UE
This issue has been discussed at last RAN3 meeting and there was no consensus. MN may be not aware of the intra-SN PSCell change from Xn interface message. For Rel-17 UE, MN can get PSCell change information from enhanced SCG failure message. While for Pre-Rel-17 UE, MN cannot detect whether intra-SN PSCell change occurs.
Some companies believe the case may be down prioritized because current agreed method cannot handle this case. But from our point of view, this is a common case which should not be ignored just because of  its complexity. We need to consider all possible cases together.
Proposal 1: MRO for Intra-SN PSCell change case for Pre-Rel-17 UE is a common case and should not be down prioritized.
Here we discuss the intra-SN PSCell change case. The main issue is MN does not know which node needs to be optimized, MN or SN? There are two typical scenarios below:

Scenario 1: Too late PSCell change
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figure 1: too late PSCell change
Step 1~3: SN initiate intra-SN PSCell change without MN involvement and failed to access to target PSCell.
Step 4: UE sends SCG failure information message to MN.

When receiving SCG failure message from UE, MN may believe it is a too late PSCell change because MN detect no PSCell change before SCG failure occur and both MN and SN may be optimized. But actually the failure may be caused by SN. For example, SN initiate an intra-SN PSCell change to an unsuitable PSCell and it failed. For intra-SN PSCell change cases, SN can detect which node needs to be optimized for it always keeps UE context. 
Scenario 2: Inter-SN change failure
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Figure 2: Inter-SN change failure
Step 1~8: MN initiate inter-SN change procedure.

Step 9~11: SN initiate intra-SN PSCell change without MN involvement and failed to access to target PSCell.
Step 12: UE sends SCG failure information message to MN.
Because there is SCG failure occurred shortly after MN initiates inter-SN change procedure, MN may believe it is necessary for MN to make optimization. But actually MN does not know there is an intra-SN PSCell change without MN involvement which causes the SCG failure. so, it is still SN which can detect which node needs to be optimized.
Observation: SN can detect which node needs to be optimized because SN always keeps UE context during intra-SN PSCell change procedures.

Although MN is not aware of intra-SN PSCell change without MN involvement, it  can send the new message to SN and let SN to detect the node which needs optimization. The new message has been introduced at last RAN3 meeting as below:
	A class 2 procedure is defined for transmitting SCGFailureInformation from the MN to the SN that caused the failure, unless class-1 is found needed to resolve the issue of intra-SN PSCell change. 


In above scenario 1 too late PSCell change and scenario 2 inter-SN change failure, SN needs to inform MN not to make optimization. So, a class-1 procedure may be needed to inform MN whether to make optimization. If the SCG failure is caused by  SN, for example intra-SN PSCell change without MN involvement occurs shortly after SCG failure, MN may not needs optimization. 
Proposal 2: A class-1 procedure is needed to enable SN to inform MN whether to make optimization when transmitting SCGFailureInformation from the MN to the SN.
2.2 The IE in new XnAP message for carrying SCGfailureinformation
2.2.1 The next suitable PSCell
	MRO issues for PSCell change failure are defined 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.


At last RAN3 meeting, the PSCell change failure type is defined as above, but which node is responsible for selecting the next suitable PSCell is FFS. It is mainly three methods:

1. MN is responsible for selecting the next suitable cell.

2. SN is responsible for selecting the next suitable cell.

3. MN can select the next suitable PSCell as recommendation and send it to SN. SN may accept MN’s suggestion or select another PSCell.

	
	Pros
	cons

	MN select the next suitable PSCell
	1. MN can collect all SCG failure information.
2. As in figure 3, SN may have remove UE context when receiving SCGFailureInformation from MN. Only MN can trigger the next SN addition procedures.
	1. The next suitable PSCell should be sent from MN to SN.

2. For MN and SN from different vendors, SN may not adopt MN’s suggestion.
3. PSCell is always selected by SN, it seems no reasonable for MN to select next PSCell.

	SN select the next suitable PSCell
	1. According to current specification, MN select SN and then SN select PSCell.

2.If MN and SN are from different vendors or with different configuration, it is suitable for SN to select the next PSCell.
	1. MN collects all SCG failure information. If SN is responsible for selecting the next suitable cell, all the information should be transferred from MN to SN.

2. SN may have remove the UE context when receiving SCGFailureInformation from MN as in figure1. SN cannot trigger SN addition procedures. So, SN have to inform MN about the next suitable PSCell to let MN trigger SN addition procedures. It is relatively too complicated.

	Both MN and SN select the next suitable PSCell
	It is up to implementation to decide which node to select suitable PSCell.
	MN selected PSCell and all SCG failure information should be sent from MN to SN.
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Figure 3: SN CHANGE FAILURE

We slightly prefer MN selecting PSCell because it is relatively simple and may cause less impact on XN interface.
Proposal 3: It is proposed to consider which node is responsible for selecting the next suitable PSCell and if MN is responsible for selecting the next suitable cell, the next suitable PSCell shall be included in the XnAP message for carrying SCGfailureinformation. 
2.2.2 UE history information
There are two benefits for introducing correlated MN and SN UE history information in the new message for transferring SCGfailureinformation.
a. For Pre-Rel-17 UE, there may be a case that SN has removed UE context as in figure 3 while previous PSCell CGI is needed for SN to make the failure detection. To transfer previous PSCell information from MN to SN, UHI could be reused. MN maintains correlated MN and SN UHI which include PSCell information as agreed in UE History Information in EN-DC issue at last RAN3 meeting.
	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)


b. If the next suitable PSCell is selected by SN, PSCell selection auxiliary information, e.g. UE history nformation, may be needed by SN for selecting the next suitable PSCell. 
Proposal 4: It is proposed to include UE history information in the new message for transferring SCGfailureinformation.

3. Conclusion
Proposal 1: MRO for Intra-SN PSCell change case for Pre-Rel-17 UE is a common case and shall not be down prioritized.
Observation: SN can detect which node needs to be optimized because SN always keeps UE context during intra-SN PSCell change procedures.
Proposal 2: A class-1 procedure may be needed to for SN to inform MN whether to make optimization when transmitting SCGFailureInformation from the MN to the SN.

Proposal 3: It is proposed to consider which node is responsible for selecting the next suitable PSCell and if MN is responsible for selecting the next suitable cell, the next suitable PSCell shall be included in the XnAP message for carrying SCGfailureinformation.
Proposal 4: It is proposed to include UE history information in the new message for transferring SCGfailureinformation.
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