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In previous meeting we discussed many issues about other SON features, and only some easy agreements about PSCell MHI and SgNB RACH report have been achieved.
In this contribution, we intend to further discuss the two issues bellows with more detailed analysis:
· PSCell MHI Enhancement;
· SCG/MCG Failure Related Enhancement.
Discussion
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Whether PSCell MHI is needed
An Email discussion [1] is organized to further discuss all the issues about PSCell MHI. But someone raised concern regarding whether the PSCell transition needs to be part of Mobility History Information. The reason is that PSCell cannot be changed in the INACTIVE and IDLE state at the UE, and any transition of the PSCell is completely known at the serving gNB. For this issue, we gave some comment in the Email said that: It is correct that for current RRC_CONNECTED state UE, the PSCell info is completely known by the NW. But for the last connected state, the NW cannot maintain the PSCell info because the NW will remove all the UE context while UE leaving RRC_CONNECTED state. Since the UE can record at most 16 entries of PCells, it is possible that the UE state transition will occur. Therefore we think the necessary of PSCell MHI should be confirmed.
Proposal 1: PSCell MHI report is needed since it can report the current and previous PSCell information to the network.
The Structure and Reported Node for PSCell MHI
In last meeting the structure and the reported network node are still FFS. An Email discussion [1] is organized to further discuss all the issues about PSCell MHI. Some companies concern about the memory size, some companies think there is no need to correlate the PSCell information and the PCell information, and some companies think MN may not know the PSCell ID. 
For the structure, we think it is important to have a clear association of the PCells and the PSCells, in order to properly record and report the PSCell MHI. This correlated information could be used together to deduce the UE path more accurate which could also has benefit for MN. And how many PSCells could be correlated to one Pcell or how to record the PSCell information could be discussed further. For the cell ID issue, the MN and the SN can exchange the cell ID to get the relationship between each other, and it is possible for the MN to send the PCell and/or PSCell MHI information to the SN node. Therefore it is reasonable that the option 1 is adopted, i.e. PSCell MHI is nested within the PCell MHI.
Proposal 2: PSCell MHI should be nested within the PCell MHI.
Considering the reported network node, some companies concern about loss of SN MHI report due to PCell does not support PSCell MHI retrieving and the RAN3 impact. Based on the solution 1 of “report PSCell only to MN”, the SN MHI report between network nodes is not a retrieve procedure but a forwarding action. If the interface between nodes cannot support it, the PSCell MHI can be discarded. And if the MN is a R16 node, indeed it cannot decode the R17 PSCell information and then forward it to the SN. But report the MHI to both nodes will cost twice signalling size in Uu interface. From long term point of view, the problem due to network node Release version can be solved by network update, and report the PSCell MHI to both nodes is waste. Therefore we propose only to report the PSCell MHI to MN, and the MN can forward it to the SN, if needed.
Proposal 3: PSCell MHI is reported only to PCell.
The recording of MHI of PSCell
If the proposed solution of “PSCell MHI should be nested within the PCell MHI” could be agreed, the recording action of UE and the format of record entries for PSCells and PCells could be further defined.
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For recording the PSCell, it is already agreed that “If PSCell MHI is introduced, at least include PSCell ID (may include CGI or frequency+PCI) and the time UE stayed in each PSCell into PSCell MHI.” [2]. But only recording the time UE stayed in each PSCell cannot exactly reflect in which time UE stayed in the PSCell when UE stayed in the specific PCell. Some cases such as PSCell release, PSCell addition cannot be reflected. Since the node needs to use the continuous information to estimate the UE mobility state otherwise the estimation is not correct because the network may estimate the UE mobility based on two PSCells which are not continuous in the mobility history [4], it is proposed that the cases of PSCell release, PSCell addition should be reflected.
Proposal 4: The PSCell addition and PSCell release should be reflected in the PSCell history information.
Another case is UE handover to the target PCell without PSCell change. Even the PSCell is not changed, when the UE handover to another PCell, the recording of PSCell needs to be cut off and set to the entries of different PCells with the time UE stayed in each PCell.
Proposal 5: The information about the same PSCell should be respectively nested within different PCells for the case of UE handover to the target PCell without PSCell change.
Format of Record Entries for PSCells and PCells
To reflect the proposed cases above, a better way is to design the PSCell history information as below:
Within each entry of PCell, a list of entries of PSCells and “no PSCell” markers are extended in chronological order:
· For PSCell, the PSCell ID and the time UE stayed in the cell should be recorded;
· For “no PSCell” marker, the time UE elapsed without PSCell should be recorded.
Note that if UE connected to the PCell without connecting PSCell in the beginning or in the end of the PCell, the “no PSCell” marker should also be recorded. In this recording format, the total time spent in a PSCell entry list should be equal to the time UE recorded in the corresponding PCell entry.


To use this format, the network could clearly know in which time the UE connected to a PSCell within the PCell, and know whether there is a UE handover to the target PCell without PSCell change.
Proposal 6: The time UE stayed in each PSCell and UE stayed without PSCell should all be recorded in each PCell entry in chronological order.
The Appropriate DC Scenarios for PSCell MHI
It is RAN3 agreement that “Enhancement of UE History Information for Secondary Node applies to all MR-DC scenario”. But the scope of UE history enhancement is only about EN-DC in the WID [5]. For the description in the WID, we think it is mainly focus on the solution about how to perform the UE history enhancement for DC scenario, i.e. the recording of PSCell history information. Therefore together with the RAN3 agreement which reflects the requirement of RAN3 SON purpose, it is proposed to extend the WID scenario scope of UE history information to “UE history information in EN-DC scenarios”.
Proposal 7: Extend the WID scenario scope of UE history information to include more DC scenarios other than EN-DC.
Then we could discuss the appropriate DC scenario includes (NG)EN-DC, NR-DC and NE-DC. Since NE-DC is also not a commonly used scenario, it is suggest only enhance the scenarios of (NG)EN-DC and NR-DC. To perform the enhancement, if UE changes/enters/leaves a SgNB, the PSCell related information should be recorded. The modification involves both the TS36.331 and TS 38.331.
Proposal 8: The extended DC scenarios for UE history information include (NG)EN-DC and NR-DC.
SCG/MCG Failure Related Enhancement
Fast MCG Recovery
In [3] and [6] we intended to discuss whether Fast MCG recovery could be included the WID scope of R17, but no consensus has been achieved.
In R16, the fast MCG link recovery is introduced. The specification mentioned that:
1) If radio link failure occurred in MCG, first the MCG failure should be recorded in VarRLF-Report, and then UE should initiate the MCG failure information procedure if condition fulfilled;
2) If MCG failure is sent the network and if any of the response message of RRCRelease/ MobilityFromNRCommand/RRCReconfiguration with reconfigurationwithSync for the PCell is received before T316 expired, the VarRLF-Report will be cleared. 
The UE action of clear the VarRLF-Report upon successful fast MCG recovery is agreed in ASN.1 review and is merged in [7] which have been discussed under MDT topic. Therefore we consider other fast MCG recovery related enhancement could continue to be discussed in R17.
Observation 1: UE action of clear the VarRLF-Report upon successful fast MCG recovery is supported in R16.
Proposal 9: Discussion of fast MCG link recovery related enhancement can be continued in R17.
Detailed Classification about SCG/MCG Failure
In [3] some company proposed to discuss the Fast MCG recovery and the SCG/MCG Failure together since they cannot be divided.
For clarity we list the classification in DC scenario involve the Fast MCG recovery and the SCG/MCG Failure cases in Figure 1 and mark the different result by tags a) - d) with different colors.
In the figure we frame the “Fast MCG recovery” related branches in green. Such branches are part of MCG failure and cannot be discussed independently. Otherwise the UE actions cannot be correctly reflected to the network.


Figure 1 Classification about Fast MCG recovery and the SCG/MCG Failure
a) Consider No Failure (in green)
From the figure above we could conclude that for two branches we have no failure recorded at last:
· UE clears the VarRLF-Report upon successful fast MCG recovery/ UE is released by the network/ UE is HO to other RAT;
· SCG link has been successfully recovered.
b) MCG Failure Only (in gray)
From the figure above we could conclude that for two branches we only need to record MCG failure result:
· There is no T316 configuration in RRCReconfiguration, and the MCG failure occurred whiling SCG leg is not suspended. If no T316 is configured, the UE will perform re-establishment without considering SCG link condition;
· T316 expired. If the SCG failure occurred during T316 running, the UE will directly perform re-establishment and stop T316. Therefore it is the network reason not to recover or release the MCG link without SCG problem.
Since these two branches in b) has no concern about the SCG link, it is considered that UE only record and report the RLF report for MCG failure, i.e. legacy RLF report content.
Proposal 10: UE only records and reports MCG failure information by legacy RLF report for the cases of:
· MCG failure occurred without T316 configuration whiling SCG is not suspended;
· T316 expired.
c) SCG Failure after MCG Failure (in purple)
We consider that two branches in the figure will result in SCG Failure after MCG Failure. The two branches aimed at one case indeed:
· SCG failure occurs during T316 running/ MCG failure upon SCG is suspended. In this case UE has already recorded MCG failure related information. And the SCG failure related information could be recorded together.
d) MCG Failure after SCG Failure (in blue)
We consider that two branches in the figure will result in MCG Failure after SCG Failure. The two branches aimed at one case indeed:
· MCG failure occurs while SCG link has not been recovered/ SCG failure upon MCG is suspended. In this case UE has already recorded SCG failure related information. And the MCG failure related information could be recorded together.
Since c) and d) have both the MCG failure and the SCG failure information, it is proposed that UE record and report them together in one RLF report. Since the MCG failure information can be all covered by legacy RLF report content, only the failure information about SCG is needed. The possible methods maybe:
· Option 1: Legacy RLF report (including MCG failure) with SCG failure related information (failure type, SCG measurement result);
· Option 2: Legacy RLF report (including MCG failure) with SCGFailureInformation container.
Which option is appropriate could be further discussed.
Proposal 11: UE records and reports MCG failure information and SCG failure information into one RLF report for the cases of:
· MCG failure upon SCG is suspended;
· SCG failure upon MCG is suspended.
To mark which leg is failure first, it is proposed also to include other information to indicate the relationship between the two failures, e.g. MCG/SCG failure first indicator, the time elapsed from one failure to another failure.
Proposal 12: Record the relationship between the two failures in RLF report for both MCG and SCG failure case, e.g. which leg failed first, time elapsed between the two failures.
Conclusion
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For PSCell MHI Enhancement:
Proposal 1: PSCell MHI report is needed since it can report the current and previous PSCell information to the network.
Proposal 2: PSCell MHI should be nested within the PCell MHI.
Proposal 3: PSCell MHI is reported only to PCell.
Proposal 4: The PSCell addition and PSCell release should be reflected in the PSCell history information.
Proposal 5: The information about the same PSCell should be respectively nested within different PCells for the case of UE handover to the target PCell without PSCell change.
Proposal 6: The time UE stayed in each PSCell and UE stayed without PSCell should all be recorded in each PCell entry in chronological order.
Proposal 7: Extend the WID scenario scope of UE history information to include more DC scenarios other than EN-DC.
Proposal 8: The extended DC scenarios for UE history information include (NG)EN-DC and NR-DC.
For SCG/MCG Failure Related Enhancement:
Observation 1: UE action of clear the VarRLF-Report upon successful fast MCG recovery is supported in R16.
Proposal 9: Discussion of fast MCG link recovery related enhancement can be continued in R17.
Proposal 10: UE only records and reports MCG failure information by legacy RLF report for the cases of:
· MCG failure occurred without T316 configuration whiling SCG is not suspended;
· T316 expired.
Proposal 11: UE records and reports MCG failure information and SCG failure information into one RLF report for the cases of:
· MCG failure upon SCG is suspended;
· SCG failure upon MCG is suspended.
Proposal 12: Record the relationship between the two failures in RLF report for both MCG and SCG failure case, e.g. which leg failed first, time elapsed between the two failures.
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