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1. Introduction

This contribution suggests way-forwards on the following SON enhancements:
· Enhancement for SN change failure (with RAN3 LS, R3-211332)
· Mobility history information enhancements

· UL/DL coverage imbalanced
· MCG failure Information
2.
Discussion
2.1 Enhancement for SN change failure
RAN3 has sent a LS (R3-211332) to RAN2, on PScell change failure for MRO in case of MR-DC. For your convenience, the overall description is captured below:
	RAN3 discussed the solution for the optimization of PScell change failure for MRO in case of MR-DC. RAN3 agreed it is beneficial for the NG-RAN node to receive the list of information as shown below for the purpose of PSCell failure analysis:
1) CGI of the Source PSCell: the source PSCell of the last SN change. The source PSCell could be E-UTRA cell or NR cell. 
2) CGI of the Failed PSCell: the PSCell in which SCG failure is detected or the target PSCell of the failed PScell change. The Failed PSCell could be E-UTRA cell or NR cell.
3) timeSCGFailure: the time elapsed since the last PSCell change initialization until SCG failure.

4) connectionFailureType: radio link failure or SN change failure.
5)    random-access related information set by the PSCell


RAN2 can accept the information provided by RAN3.
Proposal 1: The following list of information is considered for the optimization of PScell change failure:
1)
CGI of the Source PSCell: the source PSCell of the last SN change. The source PSCell could be E-UTRA cell or NR cell. 

2)
CGI of the Failed PSCell: the PSCell in which SCG failure is detected or the target PSCell of the failed PScell change. The Failed PSCell could be E-UTRA cell or NR cell.

3)
timeSCGFailure: the time elapsed since the last PSCell change initialization until SCG failure.

4)
connectionFailureType: radio link failure or SN change failure.

5)    random-access related information set by the PSCell
Remaining issue is how to carry the new information to the network. SCG failure messages has been already specified to carry the information regarding NR/E-UTRA SCG failures. The current SCG failure messages can be still used to carry the new information to the network. An argument is to the SCG failure messages have to be transmitted with high robustness, and it’s not suitable that the messages have heavy size. Thus, it is an alternative to introduce new RRC messages. However, since it’s one-shot information unlike MDT operation periodically logged, the increased burden would be limited. 
Proposal 2: Existing SCG failure messages are used to carry the new information.
2.2 Mobility History Information Enhancements

In RAN2#112e, RAN2 agreed to investigate Mobility history information (MHI) enhancements. 
A basic enhancement on MHI is that the UE will store SCG related MHI. Note that in both LTE and NR, the feature of legacy mobility history storage is optional and is not required to report this capability to the network. We think that same principle can be applied to MHI enhancements. 
Proposal 3: The feature of mobility history storage for MHI enhancements (e.g. SCG related MHI) is optional and UE is not required to report this capability. 
In order to retrieve SCG related MHI, we have 2 primary options: 
-           Option A: MN retrieves it but may forward it to SN
-           Option B: SN can retrieve it by itself
We think that Option B seems quite complex with huge specification impacts and is not really essential. 
Proposal 4: MN retrieves SCG related MHI from UE and forwards it to SN. SN is not allowed to retrieve SCG related MHI from UE.  
Legacy MHI availability flag can be included in Setup/ResumeComplete message. If MN is only allowed to retrieve legacy MHI and SCG related MHI from UE, there seems no need to introduce new MHI availability for SCG. We think that current MHI availability flag can be reused i.e. UE includes mobilityHistoryAvail flag in Setup/ResumeComplete message whenever legacy MHI and/or SCG related MHI is stored. 
Proposal 5: Do not introduce new MHI availability flag for SCG. UE includes the legacy MHI availability flag (e.g. mobilityHistoryAvail) in Setup/ResumeComplete message if any MHI is available. 
Currently, up to 16 visited cell information can be stored by UE. Note that UE does not discard it even after reporting but just removes the oldest entry if necessary. So, we think defining new IE (e.g. VisitedCellInfoListSCG) is a cleaner approach. 
Proposal 6: Define new IE (e.g. VisitedCellInfoListSCG) for MHI enhancements.
It would be good for UE to know whether MN supports MHI enhancements to decide whether to report SCG related MHI. Otherwise, UE reports it to MN unnecessarily. We think that one bit indicating cell support of SCG related MHI on broadcast signaling is beneficial/sufficient. If broadcast bit is set, UE additionally reports SCG related MHI on top of legacy MHI. 
Proposal 7: Introduce broadcast bit to indicate whether cell supports SCG related MHI or not. UE reports SCG related MHI if broadcast bit is set via UE information procedure.
One may argue that liking SCG related MHI to PCell MHI is useful to estimate the UE’s mobility state. However, when PCell MHI was introduced, the purpose was for detecting handover ping-pong. We think the same purpose is applied to SCG related MGI. For ping-pong purpose, a list of PSCell information alike what we have supported so far is enough. The use case for linking SCG related MHI to PCell MHI is not clear. In addition, correlation of PCell MHI and SCG related MHI will incur huge memory i.e. 16*16 big list. Without such correlation, the same number of PSCell can be recorded/reported i.e. 16 or more numbers. Given that so far we have not really optimize the information reported per cell, we do not need to introduce linkage and UE reports full/unambiguous ID of PSCell (e.g. global cell identity or global cell identity + tracking area code). 
Proposal 8: UE stores SCG related MHI without linking it to PCell MHI (i.e. UE reports unambiguous ID (e.g. global cell id or global cell identity + tracking area code) of PSCell).
2.3 UL/DL Coverage Imbalanced

In Rel-16 SON/MDT, RAN2 introduced a new field, noSuitableCellFound-r16 in RLF Report, in order to identify suitability check. If UE has found a suitable cell, it also means that the cell satisfies S-criteria. Therefore, it’s regarded as a DL availability.

	noSuitableCellFound

This field is set by the UE when the T311 expires.


On the other hand, UL/DL coverage imbalanced can be estimated with the following conditions:

· Max UE power is higher than P_max or

· P_compensation in S-criteria is not equal to zero

These conditions are related to UL availability. UE can evaluate the condition after RLF, and include a simple indicator in RLF Report, whenever the conditions have met.

Proposal 9: RAN2 discusses the following conditions so that the network can identify UL availability.
· Max UE power is higher than P_max or

· P_compensation in S-criteria is not equal to zero

2.4 MCG Failure Information

In Rel-16, Fast MCG Link Recovery has been specified, which intends to inform the network about an MCG failure the UE has experienced, and to request the consequent operation such as handover or release. Upon detecting MCG failure, UE transmits MCGFailureInformation via Split SRB (SRB1) or SRB3, and then starts T316. When Release or (inter-RAT) handover is initiated by network, the UE stops T316. Upon expiry of T316, re-establishment is initiated. The expiry of T316 means a Fast MCG Link Recovery failure. 
In Rel-16, the location information has been added in the SCGFailureInformation. For consistency, the location information can be also added into MCGFailureInformation. 

Proposal 10: A new indicator is introduced to indicate Fast MCG link recovery failure, into RLF report.

Proposal 11: Location info is also added into MCGFailureInformation as in SCGFailureInformation.
3. Conclusion
It is suggested that 
Proposal 1: The following list of information is considered for the optimization of PScell change failure:

1)
CGI of the Source PSCell: the source PSCell of the last SN change. The source PSCell could be E-UTRA cell or NR cell. 

2)
CGI of the Failed PSCell: the PSCell in which SCG failure is detected or the target PSCell of the failed PScell change. The Failed PSCell could be E-UTRA cell or NR cell.

3)
timeSCGFailure: the time elapsed since the last PSCell change initialization until SCG failure.

4)
connectionFailureType: radio link failure or SN change failure.

5)    random-access related information set by the PSCell

Proposal 2: Existing SCG failure messages are used to carry the new information.

Proposal 3: The feature of mobility history storage for MHI enhancements (e.g. SCG related MHI) is optional and UE is not required to report this capability. 
Proposal 4: MN retrieves SCG related MHI from UE and forwards it to SN. SN is not allowed to retrieve SCG related MHI from UE.  
Proposal 5: Do not introduce new MHI availability flag for SCG. UE includes the legacy MHI availability flag (e.g. mobilityHistoryAvail) in Setup/ResumeComplete message if any MHI is available. 
Proposal 6: Define new IE (e.g. VisitedCellInfoListSCG) for MHI enhancements.
Proposal 7: Introduce broadcast bit to indicate whether cell supports SCG related MHI or not. UE reports SCG related MHI if broadcast bit is set via UE information procedure.
Proposal 8: UE stores SCG related MHI without linking it to PCell MHI (i.e. UE reports unambiguous ID (e.g. global cell id or global cell identity + tracking area code) of PSCell). 
Proposal 9: RAN2 discusses the following conditions so that the network can identify UL availability.
· Max UE power is higher than P_max or

· P_compensation in S-criteria is not equal to zero

Proposal 10: A new indicator is introduced to indicate Fast MCG link recovery failure, into RLF report.

Proposal 11: Location info is also added into MCGFailureInformation as in SCGFailureInformation.
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