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1   Introduction

In RAN2#NR AdHoc, SCG failure and reporting procedure was discussed for LTE-NR tight interworking and following agreements were captured [1]:
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

In this paper, we discuss remaining issues related to SCG failure and reporting procedure. 

2   Discussion
Based on the current 3GPP agreements, following SCG failure cases are supported:

1) SCG RLF

2) SgNB change failure

3) Exceeding the maximum uplink transmission timing difference
4) SgNB configuration failure
5) SgNB RRC integrity check failure
Upon detecting SCG failure, UE performs following actions:
6) Suspend all SCG DRBs and suspend SCG transmission for MCG split DRBs, and SCG split DRBs
7) Suspend direct SCG SRB and SCG transmission for MCG split SRB
8) Reset SCG MAC

9) UE performs transmission of SCGFailureInformation message to MN detailing the cause of failure and available measurement results

However, some aspects related to UE procedures are still not clear for e.g. SCGFailureInformation encoding format and which measurement results to include and how does MN resolve the SCG failure using the available measurement results. In this paper, we discuss these open issues and provide solutions for the same.
2.2   Measurement Consideration
For LTE, failure of SCG connection does not result in any impact on the measurement procedures for UE, i.e. UE keeps performing SCG measurements until explicitly commanded by the network not to. The reason is to avoid UE autonomous procedures as much as possible. 
Given that after detection of SCG failure in EN-DC, uplink transmissions on SCG are suspended, there does not seem to be any requirement to define new UE behavior to stop measurement reporting procedure through SCG SRB. The only consideration is the measurement reports or other RRC messages which are transmitted using MCG SRB to SN, which may contain RRC messages based on outdated SCG configuration. However, we believe that such RRC messages can be handled by network itself, i.e. MN may either discard the SN RRC messages received from UE after SCG failure is detected or it can forward the messages to SN which may then take appropriate action.

Observation 1 Handling of SN RRC messages, transmitted using MCG SRB after SCG Failure, can be left to network implementation

Proposal 1: No further action is required for UE to autonomously stop the SN configured measurements or measurement reporting procedure when SCG failure is detected

2.3   UE actions upon SCG Reconfiguration Failure
After SCG failure is detected, UE transmits SCG failure report to the MN, however, it is not clear if UE performs any additional action to address the SCG failure condition or not. 
SCG re-configuration failure is detected when UE cannot comply with SCG configuration which is received using SCG SRB. Following the principle of LTE, the UE should continue the usage of SCG configuration used prior to SCG failure detection. 
Observation 2 It is not clear what action is taken by UE (apart from sending SCG failure report) related to SCG configuration when SCG reconfiguration failure is detected 

Proposal 2: Upon detection of SCG reconfiguration failure, UE performs following steps:
1) UE continues to use the SCG configuration used prior to detection of SCG reconfiguraition failure
2) Perform UE actions corresponding to SCG failure (i.e. suspension of SCG transmissions and SCG failure report transmission to MN)

2.4   SCG Failure Reporting Procedure
In LTE, UE includes measurement results for the SCG serving frequencies and SCG cells based on previous measurements performed by UE according to MN configuration. These measurement results are mainly required by MN to check the status of SCG connection and perform any SCG change if required. For EN-DC, measurement configuration provided by MN may only be used for inter-RAT handover opportunities or for load balancing reasons, whereas, SCG mobility would be handled using measurement configuration provided by SN itself. 
It has been agreed that UE includes available measurement results based on measurement configuration of MN as well as SN. As, MN is primarily responsible to resolve the SCG failure, MN should be allowed to understand the SN configured measurement results. Further, if the measurement results included in SCG failure report are used for addition of a new SN, the new SN should be able to comprehend the measurement results as well. In order address the above requirements, we propose that all the measurement results are encoded using LTE RRC. 
Proposal 3: Measurement results configured by SN are encoded using LTE RRC in SCGFailureInformation message
Beam level results are primarily required to reduce connection establishment time by allocating contention-free RACH resources in subset of beams of target cell. However, this is defined based on the assumption that there is minimal delay between UE measuring the target cell and UE performing handover. Given that, UE reports available measurement results (i.e. some measurement results may be outdated) during SCG Failure Report and also it is expected that it would take some time for MN take decision of changing SN connection, it is quite possible that beam level results if included may not be useful for SN addition. For the same reason, it is preferable to not consider inclusion of beam level measurements in the SCGFailureInformation to simplify the overall procedure and reduce the message overhead.

Proposal 4: SCGFailureInformation message contains only cell measurement quantities (i.e. beam level results are not included)
It is possible that after losing coverage of NR SCG, the network may want the UE to be configured with an LTE SCG to maintain the UE performance. To enable this, the MN requires measurement results corresponding to LTE frequencies. This can be enabled by including the measurement results of intra-RAT non-serving frequencies configured by MN in the SCGFailureInformation. Also, to reduce the SCG failure report message size, it is proposed to only consider providing measurement results of best neighbor cell.
Proposal 5: Following measurements configured by MN are included in SCGFailureInformation:
1) Best measured cell for each inter-RAT frequency configured by MN
2) Best measured cell for each non-serving intra-RAT frequency configured by MN
Proposal 6: Following measurements configured by SN are included in SCGFailureInformation:
1) For each SCG serving frequency, measurement quantity of serving cell and best neighbor cell
2) For each non-serving frequency, measurement quantity of best neighbor cell
If SCG failure report is agreed to be encoded using only LTE RRC, it seems preferable that only single container is used to provide all the measurement results. It does not need to be specified whether a measurement result is coming from SN configuration or MN configuration. So, essentially the SCGFailureInformation would be similar to what is used in LTE. This would also result in smaller RRC message size by eliminating duplicate measurements. 
Proposal 7: Single RRC container is used to include measurement results corresponding to MN and SN configuration in SCGFailureInformation
In LTE, SCGFailureInformation message uses SCG serving cell index to identify the measurement results of SCG serving frequencies, while other non-serving frequencies measurement results are identified using carrier information (e.g. ARFCN). Using, SCG serving cell index as measurement object identifier would require MN (or new SN) to be aware of the SCG cells which are configured for the UE. This may require extra coordination between MN and old SN. Hence, it is further proposed that measurement results of all frequencies (including SCG serving frequencies) are identified using frequency carrier identity. One point that should be taken into consideration is how MN can identify the SCG serving cells in the SCG Failure Report, given that intra-SCG mobility in mainly controlled by SN itself. 

Observation 3 In LTE, measurement results of SCG serving frequencies are identified by SCG cell index in SCGFailureInformation message

Observation 4 It needs to be discussed how MN identifies measurement results of SCG serving cells in the SCGFailureInformation message

Proposal 8: NR ARFCN value is used to identify measurement results of NR SCG serving and non-serving frequencies in SCGFailureInformation message
3   Conclusion
Following observations and proposals are made in this paper:
Observation 1
Handling of SN RRC messages, transmitted using MCG SRB after SCG Failure, can be left to network implementation
Observation 2
It is not clear what action is taken by UE (apart from sending SCG failure report) related to SCG configuration when SCG reconfiguration failure is detected
Observation 3
In LTE, measurement results of SCG serving frequencies are identified by SCG cell index in SCGFailureInformation message
Observation 4
It needs to be discussed how MN identifies measurement results of SCG serving cells in the SCGFailureInformation message
Proposal 1:
No further action is required for UE to autonomously stop the SN configured measurements or measurement reporting procedure when SCG failure is detected
Proposal 2:
Upon detection of SCG reconfiguration failure, UE performs following steps:
1) UE continues to use the SCG configuration used prior to detection of SCG reconfiguraition failure
2) Perform UE actions corresponding to SCG failure (i.e. suspension of SCG transmissions and SCG failure report transmission to MN)
Proposal 3:
Measurement results configured by SN are encoded using LTE RRC in SCGFailureInformation message
Proposal 4:
SCGFailureInformation message contains only cell measurement quantities (i.e. beam level results are not included)
Proposal 5:
Following measurements configured by MN are included in SCGFailureInformation:
1) Best measured cell for each inter-RAT frequency configured by MN
2) Best measured cell for each non-serving intra-RAT frequency configured by MN
Proposal 6:
Following measurements configured by SN are included in SCGFailureInformation:
1) For each SCG serving frequency, measurement quantity of serving cell and best neighbour cell
2) For each non-serving frequency, measurement quantity of best neighbour cell
Proposal 7:
Single RRC container is used to include measurement results corresponding to MN and SN configuration in SCGFailureInformation
Proposal 8:
NR ARFCN value is used to identify measurement results of NR SCG serving and non-serving frequencies in SCGFailureInformation message
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