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1 Introduction

In RAN2 June Ad Hoc [1], the following agreements were made related to MCG split SRB: 

Agreements

1:
MN determines to use MCG duplication SRB and configures MCG duplication SRB by MN RRC signalling.

2:
For all DC cases (all MR-DC and NR-NR DC cases) for 'duplication SRB', UL packet transmission is configured by RRC to use MCG path, SCG path or duplicate on both MCG and SCG.
FFS Duplication on SRB for CA cases 

FFS Behaviour in the case of SCG failure when SCG is the configured path.
In RAN2 January Ad Hoc [2], the following agreements were made related to the handling of SCG Failure for split SRB.
=>
For early drop of EN-DC the only the configuration of UL SRB on MCG is supported (to be captured in field descriptions in RRC spec). For Jun 18 the configuration of UL split SRB (including configuration of UL SRB in SCG only) will be supported and SCG failure case still needs discussion.

This contribution discusses the handling of the SCG failure case in the case of different configurations for the UL split SRB.

2 Handling of UL Split SRB during SCG Failure 
In EN-DC, a UE configured with a split SRB can be configured to send RRC messages in the UL on the MCG path, SCG path, or duplicate on both paths.  For the early drop of EN-DC, it was agreed to consider only the case where the UL path uses the MCG only, and for the June release, consider all possible configurations of the UL path of a split SRB (including configuration of the SCG path only).

An open point about the UE behaviour during SCG failure arrises when SCG is the configured path.  Current NR specifications indicate that a UE first suspends all SCG transmissions following SCG failure.  In addition, a UE will transmit the SCGFailureInformation message to the MN.  This procedure, as currently specified for the early drop of EN-DC, cannot apply for the case where the UL path of the split SRB is configured as the SCG only, since suspension of the SCG transmissions will incur also suspension of the split SRB and the UE will not be able to transmit SCGFailureInformation to the network.

Observation 1:
Changes to the handling of SCG Failure are required to allow transmission of the SCGFailureInformation message when split SRB is configured with UL path as SCG only.

A number of options are possible to resolve the above issue:

Option1: Transmit the SCGFailureInformation message before suspending the SCG  
In this option, the UE performs transmission of the SCGFailureInformation message on the SCG path of the UL SRB prior to suspending SCG transmissions.  This option maintains the UL path configuration of the split SRB from the network despite the failure scenario.  While it could work in some scenarios, there are specific cases (e.g. S-RLF) where the NW will likely not receive the SCGFailureInformation from the UE, and as a result, this option is not feasible.
Option2: Transmit SCGFailureInformation message using the MCG path always 
In this option, the SCGFailureInformation message is allowed to be transmitted via the MCG path regardless of the configuration of the UL path of the split SRB.  In this scenario, the UE can reliably transmit the message during the failure procedure.  However, for a UE which is configured with split SRB and UL path using the SCG only, this UE could not use the MN uplink path to send subsequent RRC messages (until a reconfiguration by the NW), even though the MN path is not problematic.  One issue with such behaviour is that the UE may not be able to send measurement reports related to the LTE MN link following the SCG failure until the NW reconfigures the UE following the SCG failure.  This could result in HO failures occuring during this time, or on the dependence from the network to reconfigure the UE promptly to avoid such failures.    

Observation 2:
With the current SCGFailure procedure, a UE configured to transmit on the SCG path of a split SRB would risk HO failures due to inability to send measurement reports.
Option3: Initiate Re-establishment

Another option discussed at RAN2#100 to resolve the inconsistency was to have the UE perform re-establishment in this scenario.  We think this option is not desirable, since it contradicts the reason to avoid performing re-establishment in the first place (i.e. handling RLF on the MN).  The option would result in interruptions caused by an unnecessarily triggered re-establishment procedure at the UE.  In addition, using the SCG path only is advantageous in EN-DC, where the lower-latency RAT can be configured to send RRC messages via UL.  Performing re-establishment in the case of SCG Failure under such a configuration option may discourage NW use of UL split SRB with UL configured as SCG.        

Observation 3:
Initiating re-establishment for SCG Failure when the UE is configured with UL path on split SRB as SCG results in unnecessary re-establishment and service interruption.

Option4: Change the UL path of split SRB to MCG at SCG Failure 
In this option, the UE changes the configured UL path of the split SRB to MCG when SCG failure occurs.  In this way, both the SCGFailureInformation message as well as subsequent RRC messages can be transmitted directly to the MN.  It was argued by some companies that switching the RRC configured network path was contrary to the agreement to not having UE autonomous change of the NW configuration.  However, it should be noted that this autonomous change occurs only in the case of an error.  In addition, the network will reconfigure the UE following the SCG failure and so autonomous change will only be applicable for a short period of time until the UE receives a subsequent reconfiguration. 
This option also results in the most consistent behaviour for SCG Failure procedure for the different configurations of the UL path of split SRB, since special case of re-establishment does not need to be considered depending on the UE configuration, and because the UE action is well-defined for all cases of UL path configuration (including when the UL path is configured to be both MCG or SCG and with/without duplication).
Observation 4:
Changing the UL path of split SRB to MCG at SCG Failure consistently addresses all cases of UL configuration for split SRB, including duplication.

Based on the above discussion, it would seem that the best option is option 4.  
Proposal 1 At SCG Failure, a UE with split SRB configured with UL path on SCG changes the primary UL path to MCG. 
The proposed change to the NR RRC specification is shown in the appendix.  It is proposed to adopt this change to the specification for the June release.  
Proposal 2 Adopt changes to NR RRC Specification given in the appendix for the June Release. 
3 Conclusion
In this contribution the following observations conclusions were made related to the SCG Failure case for EN-DC:
Proposal 3 At SCG Failure, a UE with split SRB configured with UL path on SCG changes the primary UL path to MCG. 
Proposal 4 Adopt changes to NR RRC Specification given in the appendix for the June Release. 
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5 Appendix – Proposed Changes to 38.331
<change start>

5.7.3.2
Initiation

A UE initiates the procedure to report SCG failures when SCG transmission is not suspended and when one of the following conditions is met:

1>
upon detecting radio link failure for the SCG, in accordance with subclause 5.3.11.3,

1>
upon reconfiguration with sync failure of the SCG, in accordance with subclause 5.3.5.9.3,

1>
upon stopping uplink transmission towards the SCG’s SpCell due to exceeding the maximum uplink transmission timing difference, in accordance with subclause x.x.x of TS 38.133 [xx]FFS_Ref.

1>
upon SCG configuration failure, in accordance with subclause 5.3.5.8.2;

1>
upon integrity check failure indication from SCG lower layers, in accordance with subclause 5.3.5.9.3;

Upon initiating the procedure, the UE shall:

1>
suspend SCG transmission for all SRBs and DRBs; 

1>
reset SCG-MAC;

1>
stop T304;

1>
if the UE is operating in EN-DC:

2>
determine the failure type in accordance with subclause 5.7.3.3;

2>
indicate the failure type information to the MCG RRC entity;

2> set the contents of FailureReportSCG-ToOtherRAT in accordance with subclause 5.7.3.4;

2> indicate the FailureReportSCG-ToOtherRAT to the MCG RRC entity;
2> set the configured primary UL path of all split SRB to be MCG

2>
initiate transmission of the SCGFailureInformation message as specified in TS 36.331 [10, 5.6.13.3];
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