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1   Introduction

In RAN2#99, SCG failure and reporting procedure was discussed for LTE-NR tight interworking and following agreements were captured [1]:
Agreements

1:
After SCG failure,  the UE continues to perform measurements based on the SN measurement configuration. (UE does not autonomously change the routing of the SN measurements). Consequence is that, if the SN measurement configuration configured the UE to route measurements via MN, then these will continue to be reported after the SCG failure.

2:
Upon detection of SCG failure, UE performs following steps (as in LTE-DC):


1) UE keeps the current SCG configuration used prior to detection of SCG failure


2) Perform UE actions corresponding to SCG failure (i.e. suspension of SCG transmissions and SCG failure report transmission to MN)
3: 
Measurement results according to SN configuration provided in SCGFailureInformation are encoded according to NR RRC format
4: 
If SCGFailureInformation contains SN configured measurement results, MN will forward those measurements to SN
5: 
The following measurements are included in SN part of SCGFailureInformation


-
ARFCN value and NR serving cells and NR neighbour cells measurement results with a quality indicator (RSRP, RSRQ or equivalent).


FFS
Beam level measurements

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

2   Discussion
Based on the current 3GPP RAN2 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) UE keeps the current SCG configuration used prior to detection of SCG failure
7) Suspend all SCG DRBs and suspend SCG transmission for MCG split DRBs, and SCG split DRBs
8) Suspend direct SCG SRB and SCG transmission for MCG split SRB
9) Reset SCG MAC

10) 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 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   SCG Failure Reporting Procedure
In LTE, following failure types are supported for SCG failure which are included in SCGFailureInformation message: t313-Expiry, randomAccessProblem, rlc-MaxNumRetx, scg-ChangeFailure, maxUL-TimingDiff-v1290. Given that in EN-DC we support one more failure type “SgNB configuration failure” apart from failure types already supported in LTE, the same needs to be reflected in TS 36.331.
Proposal 1: Define scg-ConfigurationFailure failure type in TS 36.331 for SgNB configuration failure
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/SN to 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 2: 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 3: Following measurements configured by MN are included in SCGFailureInformation:
1) Best measured cell for each inter-RAT NR frequency configured by MN
2) Best measured cell for each non-serving intra-RAT frequency configured by MN
Proposal 4: 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
3   Conclusion
Following observations and proposals are made in this paper:
Proposal 1:

Define scg-ConfigurationFailure failure type in TS 36.331 for SgNB configuration failure

Proposal 2:
SCGFailureInformation message contains only cell measurement quantities (i.e. beam level results are not included)
Proposal 3:
Following measurements configured by MN are included in SCGFailureInformation:
1) Best measured cell for each inter-RAT NR frequency configured by MN
2) Best measured cell for each non-serving intra-RAT frequency configured by MN
Proposal 4:
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
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