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Introduction
As per current agreements, UE suspends Rx/T on the SCG and reports the SCG failure to MN.  The network may also coincidentally send RRC reconfiguration messages involving SCG during this process.  This can result in race conditions and this document discusses the issues caused by race conditions and possible solutions.
Discussion
SCG resumption after SCG failure
After an SCG failure, the UE suspends all transmissions on the SCG SRB/DRBs.  UE resumes it when it receives a SpCell  change configuration (i.e., SCG reconfiguration with sync).  This is captured as shown in Annex A.  There is no currently no other mechanism to resume the SCG once it is suspended after SCG failure.  
Proposal #1: Confirm that once UE suspends transmission on the SCG SRB/DRB, UE only resumes it after an SpCell change (i.e., SCG reconfiguration with sync) procedure with sync and there is no other triggers to resume.
Race condition between SCG failure indication and UE configuration over SRB1
It is possible that network sends a UE RRC reconfiguration message at the same time as UE sends an SCG failure indication.  When this happens, it is normally not possible for the UE to differentiate whether the RRC reconfiguration was sent after the network received the SCG failure indication or before.  It may be possible in certain cases to differentiate based on analysis of the message and whether it contains an SpCell change with Sync but even that may not always be accurate as network may have sent it just before SCG failure.
Observation #1: UE cannot differentiate whether the reconfiguration message was sent before or after network receives failure indication.
UE should then apply the new configuration even it does not contain the SpCell change or resume the  SCG transmissions.  In any case, the network will provide a subsequent SCF change with sync if needed.
Proposal #2: UE always applies new configuration after SCG failure indication, even if it does not result in resuming SCG transmissions.  
Any subsequent reconfigurations with SpCell change with sync will use the configuration in the processed RRC reconfiguration as the baseline for delta configuration.
Observation #3: When network provides SpCell change (i.e., SCG reconfiguration with sync), it will use the last applied configuration as the baseline for delta and this may be the configuration received  by the UE after SCG failure indication.
Race condition between SCG failure indication and UE configuration over SRB3
It is possible that SN may send a UE RRC reconfiguration message at the same time as UE sends an SCG failure indication.    If it is sent by the SN after the UE sent the SCG failure indication but before the SCG failure indication is received the network, it will not actually be received or processed by the UE.  However SRB3 creates another ambiguity – it will not be possible for the network to know for certain if the UE received the SRB3 reconfiguration before UE suspended SCG.  Hence the network does not know the current UE configuration for a delta configuration. 
Observation #4: There can be ambiguity in the network whether UE applied an SCG configuration sent over SRB3 if there is a race condition between SCG failure indication and an SRB3 reconfiguration message.  
A simple solution for this will be that network does a release and add of the SCG (without delta configuration) if there is such ambiguity in the network.  
Proposal #3: Network shall release (and add) the SCG configuration (i.e., no delta)  if there is ambiguity in the network on the current valid SCG configuration in the UE.  
Summary and proposals
The contribution looked at race conditions that can be created during SCG failure indication when the network also preforms reconfiguration at the same time.  The following observations and proposals were made.  
 Proposal #1: Confirm that once UE suspends transmission on the SCG SRB/DRB, UE only resumes it after an SpCell change (i.e., SCG reconfiguration with sync) procedure with sync and there is no other triggers to resume.
Observation #1: UE cannot differentiate whether the reconfiguration message was sent before or after network receives failure indication. 
Proposal #2: UE always applies new configuration after SCG failure indication, even if it does not result in resuming SCG transmissions.  
Observation #3: When network provides SpCell change (i.e., SCG reconfiguration with sync), it will use the last applied configuration as the baseline for delta and this may be the configuration received  by the UE after SCG failure indication.
Observation #4: There can be ambiguity in the network whether UE applied an SCG configuration sent over SRB3 if there is a race condition between SCG failure indication and an SRB3 reconfiguration message.  
Proposal #3: Network shall release (and add) the SCG configuration (i.e., no delta)  if there is ambiguity in the network on the current valid SCG configuration in the UE.  


TP for the proposals
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Figure 5.6.13.1-1: SCG failure information
The purpose of this procedure is to inform EUTRAN or NR MN about an SCG failure the UE has experienced i.e. SCG radio link failure, SCG change failure, SCG configuration failure for RRC message on SRB3, SCG integrity check failure and exceeding the maximum uplink transmission timing difference. 
Editor’s Note: SCG failure considers the case of exceeding the maximum uplink transmission timing difference if RAN1 decides that EN-DC supports the synchronised operation case. FFS how to capture
Editor’s Note: FFS whether to include the handling of SCell Failure in CA duplication case in SCGfailureinformation procedure and whether to rename SCGfailureinformation.
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 5.3.10.3;
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 [14].
Editor’s Note: FFS on RAN1 decision on powerControlMode;
1>	upon SCG configuration failure, in accordance with subclause 5.3.5.9.2;
1>	upon integrity check failure indication from SCG lower layers, in accordance with subclause 5.3.5.9.1;
Upon initiating the procedure, the UE shall:
1>	suspend SCG transmission for all SRBs and DRBs; 
1>	reset SCG-MAC;
1>	stop T304, if running;
1>	if the UE is operating in EN-DC:
2>	initiate transmission of the SCGFailureInformation message as specified in TS 36.331 [10, 5.6.13a];
Editor’s Note: 
The section for transmission of SCGFailureInformation in NR RRC entity for SA is FFS_Standalone. 
NOTE 1: 	UE continues to process all RRC reconfiguration messages received over LTE SRB1 after transfer of SCGFailureInformation even it does not result in resume SCG transmission.
NOTE 2: 	MN has to perform a endc-ReleaseAndAdd if there is any ambiguity in the UE SCG configuration due to race conditions between RRCReconfiguration received over SRB3 and transfer of SCG failure information


Annex A: Text from 38.331 (for information)
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The network configures the UE with one Secondary Cell Group (SCG). For EN-DC, the MCG is configured as specified in TS 36.331 [10]. The network provides the configuration parameters for a cell group in the CellGroupConfig IE. 

The UE performs the following actions based on a received CellGroupConfig IE:
1>	if the CellGroupConfig contains the spCellConfig with reconfigurationWithSync:
2> perform Reconfiguration with sync according to 5.3.5.5.2;
2> resume all suspended radio bearers and resume SCG transmission for all radio bearers, if suspended;
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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 5.3.10.3;
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 [14].
Editor’s Note: FFS on RAN1 decision on powerControlMode;
1>	upon SCG configuration failure, in accordance with subclause 5.3.5.9.2;
1>	upon integrity check failure indication from SCG lower layers, in accordance with subclause 5.3.5.9.1;
Upon initiating the procedure, the UE shall:
1>	suspend SCG transmission for all SRBs and DRBs; 
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