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1. Introduction
In the RAN2#97bis, there were many agreements on SCG failure handling:
Agreements: [1]
1: In LTE-NR DC, following SgNB failure cases need to be supported:

-
SgNB RLF;

-
SgNB change failure;

-
exceeding the maximum uplink transmission timing difference (if EN-DC supports the synchronised operation case which is RAN1 decision);

-
SgNB configuration failure (only for message on SCG SRB);

-
SgNB RRC integrity check failure;

2: In LTE-NR DC, the UE shall report the SCGFailureInformation to the MeNB instead of triggering the reestablishment upon SgNB failure.

3: Upon SgNB failures, UE shall:

-
Suspend all SCG DRBs and suspend SCG transmission for MCG split DRBs, and SCG split DRBs;
-
Suspend direct SCG SRB and SCG transmission for MCG split SRB;

-
Reset SCG-MAC;

-
send the SCGFailureInformation message to the MeNB with corresponding cause values.
Further in RAN2#98, the previous agreement highlighted in gray above was revisit and clarified as follows:
Agreement: [2]
Working assumption (SCG integrity protection failure case is to be confirmed after SA3 response): At SCG failure (all cases) only the SCG part of MCG/SCG split bearers should be suspended. (Already agreed for the SCG bearer and the SCG SRB)
Related to the SCG failure information, there were contributions proposing that the MN forwards the SCG failure information to the SN [3] or the MN informs the SN of SCG failure [4]. In LTE DC, there is no such mechanism because the MN always controls the DC configuration. However, in LTE-NR DC there are some control at the SN, so we see some benefits to introduce such mechanism. In this contribution, we discuss the SCG failure indication to the SN and provide our views.
2. Discussion
So far, the UE behaviors upon detecting the SCG failure have been clarified in stage-2 and basically only stage-3 details remain open issues. However, in the following, we discuss one more stage-2 issue from the network point of view in the case of SCG failure.
During work for Rel-12 LTE DC (e.g. RAN2#87bis), it was discussed whether the MeNB need to notify S-RLF (SCG failure) to the SeNB after receiving S-RLF report (SCG failure information) and RAN2 concluded there was no need for this notification [5][6]. The main reason was that the MeNB should handle the SCG failure case. Indeed, in LTE DC the MeNB controls the SCG addition/release basically and keeps the measurement results without transferring to the SeNB, while the SeNB does not have sufficient information for possible next action due to e.g. lack of measurement information. Also, there was the comment that the MeNB can send the SeNB RELEASE REQUEST or SeNB MODIFICATION REQUEST (for SCG Change) with the cause value. Then, RAN3 introduced the corresponding cause value, e.g. “Radio Connection With UE Lost”.
However, in LTE-NR DC, the situation has been changed according to the agreed MR-DC concept, e.g. the SN RAT mobility should be controlled normally by the SN and the measurement reporting for intra-SN RAT mobility will not be transferred from the SN to the MN. Therefore, it would worth discussing whether the MN should (or should be able to) inform the SN of SCG failure with assistance information (e.g. measurement results of the SN RAT frequencies) by the SCG failure indication message via X2/Xn.
Firstly, we would like to confirm the assumption that the MN should be able to release the SN upon receiving the SCG failure information regardless of introducing the SCG failure indication to the SN. Then, we would expect 3 types of action by the SN upon receiving the SCG failure indication message from the MN: a) SN release, b) PSCell change and c) SN change.

a) SN release
When the SN receives the SCG failure indication with measurement results, the SN can check whether there could be any other candidate cell among its own cells or other SN RAT neighbour cells. If there is not any other good cell, the SN releases the SN connection to the UE (i.e. whole SCG configuration). Note that although the outcome could be the same as the case without the SCG failure indication to the SN, but it would be good that the SN can decide whether the SN is released or other action should be triggered.

b) PSCell change

If the SN finds other good cell in the SCG or neighbour cells by the SN, the SN may change the PSCell to that cell. By performing this, the SCG or SCG split bear could be continued over the same SN.

c) SN change

If the SN finds other good cell but it is a cell of other node of the SN RAT, the SN may trigger the SN change. It is currently FFS whether the SN can directly initiate the SN change to the target SN or the SN first ask the MN to initiate the SN change procedure, but it does not matter in this subject. By performing this, the SCG or SCG split bear could be continued over the SN RAT.
Based on the discussions above, we see the SCG failure indication from the MN to the SN would be useful in the MR-DC, while it needs the confirmation by RAN3. For instance, it should be discussed if the SCG failure indication could be new message which is independent from e.g. SgNB Modification Request message.
Proposal 1: MN should be able to send the SCG failure indication including NR measurement results to the SN.
Proposal 2: RAN2 to assume the SCG failure indication is sent via X2/Xn message to be confirmed by RAN3.
Given that RAN2 could agree with the proposals, it is proposed to send an LS to RAN3 asking their work accordingly. We also provide a draft LS in [7].
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Fig.1: Possible options by SgNB upon SCG failure in (NG)EN-DC
3. Conclusion

In this contribution we discussed the SCG failure indication from the MN to the SN upon receiving the SCG failure information form the UE and made the following proposals.
Proposal 1: MN should be able to send the SCG failure indication including NR measurement results to the SN.
Proposal 2: RAN2 to assume the SCG failure indication is sent via X2/Xn message

Given that RAN2 could agree with the proposals, it is proposed to send an LS to RAN3 asking their work accordingly. We also provide a draft LS in [7].
References

[1] RAN2#97bis, Chairman notes

[2] RAN2#98, Chairman notes

[3] R2-1704346,
“Further considerations for SCG SRB and RLF handling”, Nokia, Alcatel-Lucent Shanghai Bell
[4] R2-1704341, “Discussion on S-RLF”, NTT DOCOMO INC.
[5] R2-144540, “Report and summary of email discussion [87#22] [LTE/DC] S-RLF and Reestablishment”, Huawei (Rapporteur)

[6] RAN2#87bis, Chairman notes
[7] R2-1707378, “Draft LS on SCG failure indication in LTE-NR DC“, NEC
Annex for reference
From TS36.331 v14.2.2
–
SCGFailureInformation
The SCGFailureInformation message is used to provide information regarding failures detected by the UE.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

SCGFailureInformation message
-- ASN1START

SCGFailureInformation-r12 ::=

SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




scgFailureInformation-r12


SCGFailureInformation-r12-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

SCGFailureInformation-r12-IEs ::=
SEQUENCE {


failureReportSCG-r12



FailureReportSCG-r12 


OPTIONAL,


nonCriticalExtension



SCGFailureInformation-v1310-IEs
OPTIONAL

}

SCGFailureInformation-v1310-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING (CONTAINING SCGFailureInformation-v12d0-IEs)





OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- Late non-critical extensions:

SCGFailureInformation-v12d0-IEs ::= SEQUENCE {


failureReportSCG-v12d0



FailureReportSCG-v12d0 



OPTIONAL,
nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- Regular non-critical extensions:

FailureReportSCG-r12 ::= 


SEQUENCE {


failureType-r12





ENUMERATED {t313-Expiry, randomAccessProblem,













rlc-MaxNumRetx, scg-ChangeFailure },


measResultServFreqList-r12


MeasResultServFreqList-r10

OPTIONAL,


measResultNeighCells-r12


MeasResultList2EUTRA-r9


OPTIONAL,


...,


[[
failureType-v1290



ENUMERATED {maxUL-TimingDiff-v1290}
OPTIONAL


]],


[[
measResultServFreqListExt-r13
MeasResultServFreqListExt-r13

OPTIONAL


]]

}
FailureReportSCG-v12d0 ::= SEQUENCE {


measResultNeighCells-v12d0


MeasResultList2EUTRA-v9e0


OPTIONAL

}

-- ASN1STOP

[image: image1]