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Introduction
During RAN2 June Ad Hoc meeting, some agreements about SCG failure were achieved. 
Agreements:
1	For all SCG failure cases, the UE maintains the current measurement configurations from both the MN and the SN (i.e. UE does not take autonomous action) and UE continues measurements based on configuration from the MN.
FFS whether the UE continues measurements based on configuration from the SN
2	UE includes in the SCGFailureInformation message the measurement results available according to current measurement configuration of both the MN and the SN.
3	The MN handles the SCGFailureInformation and may decide to keep, change, or release the SN/SCG. The measurement results according to the SN configuration can, in all cases, be forwarded to the old SN and/or to the new SN.
FFS if a different SN can interpret the measurement results based on the configuration from the old SN
4	The UE includes two measurement results in the SCGFailureInformation message: 1) measurement results according to the MN configuration encoded in LTE RRC format, and 2) measurement results according to the SN configuration 
FFS Whether the measurement results according to the SN configuration are encoded in NR RRC format and included in a container
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 this contribution, we would like to discuss the remaining open issues of SCG failure.
Discussion
2.1    Measurement
1) UE behavior about measurements based on configuration from the SN
We had agreed that the UE maintains the current measurement configurations from both the MN and the SN (i.e. UE does not take autonomous action) and UE continues measurements based on configuration from the MN at SCG failure. And it is FFS whether the UE continues measurements based on configuration from the SN. There are three possible options for the open issue:
· Option 1: Suspend measurements based on configuration from the SN. 
· Option 2: Continue measurements based on configuration from the SN. 
· Option 3: Whether to suspend or continue measurements based on configuration from SN is depended on UE implementation. 
Upon the SCG Failure indication, the network may take action to release SN, change SN or change PSCell of SN. It was agreed that the UE includes in the SCGFailureInformation message the measurement results available according to current measurement configuration from the SN. The network already has sufficient measurement results according to the SCGFailureInformation message and can decide subsequent action based on these measurement results after SCG failure. 
If the network decided to release SN or change SN, continuation of SN measurements as in option 2 and option 3 are not useful. Only case where the continuation of SN measurement may be useful is if the network decided to keep SN and change PScell upon SCG failure.  Even so, the network needs to reconfigure the UE, for example if PScell change, measurement configuration for event A3 and A5 needs to be reconfigured. Thus the network has possibility of signaling measurement configuration to the UE whatever the action taken by the network upon SCG failure. Therefore, in order to support all cases, Option 1 is preferred. 
Furthermore, measurement report based on configuration from the SN may be triggered with option 2 and option 3 before the UE receives subsequent reconfiguration after SCG failure. If the UE can report measurement results based on configuration from the SN via MN, the UE may report measurement results which is not useful to the network and it introduces extra signaling overhead.  If the UE reports measurement results based on configuration from the SN via SCG SRB, these measurement results cannot report to the network as the path is suspended. How would the UE handle these suspended RRC messages? More actions need to be defined. Both option 2 and option 3 needs additional actions compared with option 1. Option 1 is simple and preferred.
Proposal 1: The UE suspends measurement configuration from the SN after SCG failure.
After receiving the subsequent reconfiguration, the UE updates measurement configurations based on reconfiguration information, and start related measurements based on updated measurement configurations. 
As the UE suspends measurements based on configuration from the SN, measurements results are not valid when the UE receives the subsequent reconfiguration after SCG failure. Measurement results (if any) for the suspended measurements need to be removed. Although the UE removes measurement results when the measurement is reconfigured, some measurement configurations from SN may not be reconfigured in the subsequent reconfiguration messages after SCG failure. Existing measurement results based on these configurations also need to be removed. Hence, in order to cover all cases, the UE needs to remove all measurement reporting results for the suspended measurements at least before updating measurement configurations based on the subsequent reconfiguration.
Proposal 2: After receiving the subsequent reconfiguration, the UE updates measurement configurations based on reconfiguration information, and then starts related measurements based on updated measurement configuration.
Proposal 3: The UE removes all the measurement reporting results for these measurements based on configuration from SN at least before updating measurement configuration based on reconfiguration information.
2) Encoded format of the measurement results according to the SN configuration
There are two alternatives for encoded format of the measurement results according to the SN configuration.
· Alt1: Encoded in NR RRC format and included in a container in the SCGFailureInformation message.
· Alt2: Encoded in LTE RRC format in the SCGFailureInformation message.
Based on the current agreements, measurement results according to the SN configuration are encoded in NR RRC format in normal measurement report message. These results are transparent to the MN. Alt1 is reused the same principle, and it is more flexible as the evolution of the SN would not impact the MN. While with alt2, the UE needs to change encoded format of the measurement results according to the SN configuration from NR RRC to LTE RRC after SCG failure. And the content of LTE RRC needs to be extended with the evolution of the SN. Alt2 is more complex and less extensible. 
With alt1, the MN may decide to keep, change, or release the SN/SCG based on measurement results according to the MN configuration. For the measurement results according to the SN configuration, the MN needs to forward them to the SN. Then the SN may decide to keep, change, or release the SN/SCG based on these measurement results. Compared with alt2, it may introduce extra delay as the MN forwards measurements results to the SN.. However, the extra delay is tolerable.
Hence, we propose the measurement results according to the SN configuration are encoded in NR RRC format. 
Proposal 4: The measurement results according to the SN configuration are encoded in NR RRC format and included in a container in the SCGFailureInformation message.
3) Interpreting measurement results for a target SN
It is FFS whether a different SN can interpret the measurement results based on the configuration from the old SN. There are two cases for measurement result forwarded to the target SN after the MN receives SCG failure information.
· Case 1: MN initiated SN change after SCG failure


Figure 1 Messages exchange during MN initiated SN change after SCG failure
The MN may trigger SN change based on the SCGFailureInformation message. In this case, the MN can only interpret the measurement results based on the configuration from the MN, not the measurement results based on the configuration from the SN. The MN can forward these measurement results to the new target SN. Need for interpretation of MN measurements by SN is discussed in [x].  
In RAN2 June Ad Hoc meeting, the following agreements were achieved.
Agreements
1: 	To support delta signalling at MN initiated SN change, MN must have the current SCG configuration in the SN in order to support the MN-initiated SN change. 
FFS: Signalling to support this.
Hence, the MN has the current SCG measurement configuration and forwards the configuration to the target SN during MN initiated SN change procedure in order to support delta signalling. The MN also has the measurement results based on the configuration from the source SN after receiving the SCGFailureInformation message. If the MN forwards the measurement results based on the configuration from the source SN to the target SN during MN initiated SN change procedure, the target SN can interpret these measurement results as the MN also forwards the current SCG measurement configuration to the target SN.
· Case 2: SN initiated SN change after SCG failure


Figure 2 Messages exchange during SN initiated SN change after SCG failure
After MN receives SCG failure information from UE, MN may forward SCG failure information to the source SN, which includes the measurement results based on the configuration from the SN. Then the source SN may also trigger SN change based on these measurement results. In order to achieve delta configuration, the source SN needs to forward the current SN configurations of the UE in the source SN, which includes measurement configuration from the source SN, to the new SN when it initiates SN change. If the source SN forwards the measurement results according to the SN configuration to the new SN, the new SN can interpret the measurement results with the received measurement configuration from the source SN.
Proposal 5: A different SN can interpret the measurement results based on the configuration from the old SN whenever MN initiates SN change or SN initiates SN change after SCG failure.
2.2   UE behaviors after SCG failure when SCG is the only configured path for UL split SRB
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Based on the existing agreements, the UE will suspend SCG paths after detecting SCG failure and report the SCGFailureInformation message to the network. The SCGFailureInformation message is transmitted via MCG SRB1. If SCG is the only configured path for UL split MCG SRB1, the SCGFailureInformation message cannot be reported to the network as all SCG paths are suspended after detection of SCG failure. Furthermore, other RRC messages, which are transmitted via MCG SRB1, cannot be reported to the network also after SCG failure. Hence, in this case the UE can directly trigger RRC connection re-establishment procedures. 
If SCG is configured for UL split MCG SRB2 while duplicate on both SCG and MCG are configured for UL split MCG SRB1, or SCG is configured for UL split MCG SRB2 while MCG is configured for UL split MCG SRB1, UL path for MCG SRB1 still exists after SCG failure. In these cases, the UE will perform normal behaviors after detection of SCG failure, i.e. the UE suspends SCG paths and reports the SCGFailureInformation message to the MN.
Proposal 6: If SCG is the only configured path for UL split MCG SRB1, the UE shall directly trigger RRC connection re-establishment procedures after detection of SCG failure.
Conclusion
In this contribution, we discuss the remaining open issues of SCG failure. And we propose:
Proposal 1: The UE suspends measurement configuration from the SN after SCG failure.
Proposal 2: After receiving the subsequent reconfiguration, the UE updates measurement configurations based on reconfiguration information, and then starts related measurements based on updated measurement configuration.
Proposal 3: The UE removes all the measurement reporting results for these measurements based on configuration from SN at least before updating measurement configuration based on reconfiguration information.
Proposal 4: The measurement results according to the SN configuration are encoded in NR RRC format and included in a container in the SCGFailureInformation message.
Proposal 5: A different SN can interpret the measurement results based on the configuration from the old SN whenever MN initiates SN change or SN initiates SN change after SCG failure.
Proposal 6: If SCG is the only configured path for UL split MCG SRB1, the UE shall directly trigger RRC connection re-establishment procedures after detection of SCG failure.
TP for TS 37.340
[bookmark: _Toc488070684]7.6	Split SRB
MCG split SRB is supported for both SRB1 and SRB2 (MCG split SRB is not supported for SRB0).
MCG split SRB can be configured by the MN in Secondary Node Addition and/or Modification procedure, with SN configuration part provided by the SN. A UE can be configured with both MCG split SRB and SRB3 simultaneously. SRB3 and the SCG leg of MCG split SRB can be independently configured,
Editor’s note: FFS whether there are cases where the SN may need to reject the MCG split SRB configuration (to be addressed by RAN3)
For the MCG split SRB, the selection of transmission path in downlink depends on network implementation. For uplink, the UE is configured via MN RRC signalling whether to use MCG path, SCG path or duplicate the transmission on both MCG and SCG.
Editor’s note: Behaviour in case of SCG failure when SCG is the configured path is FFS.
[bookmark: _Toc488070685] 7.7	SN/MN failure handling
If radio link failure is detected for MCG, the UE initiates the RRC connection re-establishment procedure with the PCell. If radio link failure is detected for SCG and SCG is the only configured path for UL split MCG SRB1, the UE initiates the RRC connection re-establishment procedure. If radio link failure is detected for SCG and the path via MCG for UL MCG SRB1 exists, the UE suspends all SCG radio bearers and SCG transmissions for MCG/SCG split radio bearers, and reports SCG failure information to MN.
When the MN is an eNB, the following SN failure cases are supported:
-	SN RLF;
-	SN change failure;
-	SN configuration failure (only for messages on SRB3);
-	SN RRC integrity check failure;
Editor’s note: FFS whether the agreement above (formally taken explicitly referring to the case where the MN is an eNB) can be extended to all MR-DC cases
Editor’s note: FFS whether exceeding the maximum uplink transmission timing difference is also supported (if MR-DC supports the synchronised operation case which is RAN1 decision)
When the MN is an eNB, upon SN failure the UE reports the SCG Failure Information to the MN instead of triggering reestablishment.
Editor’s note: FFS whether the agreement above (formally taken explicitly referring to the case where the MN is an eNB) can be extended to all MR-DC cases
In all SN failure cases, the UE maintains the current measurement configurations from both the MN and the SN and the UE continues measurements based on configuration from the MN.
Editor’s note: FFS whether the UE continues measurements based on configuration from the SN.
After SCG failure, the UE suspend measurements configuration from the SN after SCG failure. After receiving the subsequent reconfiguration, the UE updates measurement configurations based on reconfiguration information, and then starts related measurements based on updated measurement configuration. The UE removes all the measurement reporting results for these measurements based on configuration from SN at least before updating measurement configuration based on reconfiguration information.
The UE includes in the SCG Failure Information message the measurement results available according to current measurement configuration of both the MN and the SN. The MN handles the SCG Failure Information message and may decide to keep, change, or release the SN/SCG. In all the cases, the measurement results according to the SN configuration may be forwarded to the old SN and/or to the new SN.
Editor’s note: FFS whether a different SN can interpret the measurement results based on the configuration from the old SN. The measurement results according to the SN configuration are encoded in NR RRC format and included in a container in the SCGFailureInformation message. A different (new) SN can interpret the measurement results based on the configuration from the old SN as corresponding measurement configurations from the old SN are provided to the new SN together. 
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