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1	Introduction
In order to structure the discussion around possible improvements for recovery, it is important to distinguish the different failure cases that can arise when CA, DC or both are used. The purpose of this contribution is to investigate those cases.
2	Radio Link Failure
Detection of radio link failure is specified in 38.331:
	
[bookmark: _Toc535261235]5.3.10.3	Detection of radio link failure
The UE shall:
1>	upon T310 expiry in PCell; or
1>	upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or
1>	upon indication from MCG RLC that the maximum number of retransmissions has been reached:
2>	if CA duplication is configured and activated; and for the corresponding logical channel allowedServingCells only includes SCell(s):
3>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2>	else:
3>	consider radio link failure to be detected for the MCG i.e. RLF;
3>	if AS security has not been activated:
4>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';
3>	else if AS security has been activated but SRB2 and at least one DRB have not been setup:
4>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
3>	else:
4>	initiate the connection re-establishment procedure as specified in 5.3.7.
The UE shall:
1>	upon T310 expiry in PSCell; or
1>	upon random access problem indication from SCG MAC; or
1>	upon indication from SCG RLC that the maximum number of retransmissions has been reached:
2>	if CA duplication is configured and activated; and for the corresponding logical channel allowedServingCells only includes SCell(s):
3>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2>	else:
3>	consider radio link failure to be detected for the SCG i.e. SCG-RLF;
3>	initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.




While random access problem detection is specified in 38.321:
	
2>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
3>	if the Random Access Preamble is transmitted on the SpCell:
4>	indicate a Random Access problem to upper layers;
4>	if this Random Access procedure was triggered for SI request:
5>	consider the Random Access procedure unsuccessfully completed.
3>	else if the Random Access Preamble is transmitted on a SCell:
4>	consider the Random Access procedure unsuccessfully completed.




In terms of configurations, the range of cases to consider goes from having only one cell configured to having DC with CA on both CGs. In terms of failures, we need to distinguish radio problems, RACH and RLC failures. Table 1 below summarises the possible MCG failure cases where it can be observed that in some scenarios, there is a choice for MCG recovery via SCells of MCG and via SCG.
Observation 1: when both CA and DC are configured, MCG failure recovery could either be done via SCells of MCG or via SCG.
Table 2 below summarises SCG failure cases, where it can be observed that SCG recovery could be done via SCells of SCG. However, considering that SCG Failure information is already in place, we do not think that additional enhancements would be required.









Table 1: MCG Failure Cases
	Case
	MCG
	SCG
	Failure
	Specified Behaviour
	Fast MCG Recovery via

	
	PCell
	SCell(s)
	PCell
	SCell(s)
	
	
	

	1
	1
	-
	-
	-
	Radio Problems on PCell of MCG
	Connection Re-establishment
	-

	2
	1
	m
	-
	-
	Radio Problems on PCell of MCG
	Connection Re-establishment
	SCells of MCG

	3
	1
	-
	1
	n
	Radio Problems on PCell of MCG
	Connection Re-establishment
	SCG

	4
	1
	m
	1
	n
	Radio Problems on PCell of MCG
	Connection Re-establishment
	SCells of MCG or SCG

	5
	1
	-
	-
	-
	RACH Failure on MCG
	Connection Re-establishment
	-

	6
	1
	m
	-
	-
	RACH Failure on MCG
	Connection Re-establishment
	SCells of MCG

	7
	1
	-
	1
	n
	RACH Failure on MCG
	Connection Re-establishment
	SCG

	8
	1
	m
	1
	n
	RACH Failure on MCG
	Connection Re-establishment
	SCells of MCG or SCG

	9
	1
	-
	-
	-
	Primary RLC failure in MCG
	Connection Re-establishment
	-

	10
	1
	m
	-
	-
	Primary RLC failure in MCG
	Connection Re-establishment
	SCells of MCG not mapped to failed RLC entity

	11
	1
	-
	1
	n
	Primary RLC failure in MCG
	Connection Re-establishment
	SCG

	12
	1
	m
	1
	n
	Primary RLC failure in MCG
	Connection Re-establishment
	SCells of MCG not mapped to failed RLC entity, or SCG



Table 2: SCG Failure Cases
	Case
	MCG
	SCG
	Failure
	Specified Behaviour
	Fast SCG Recovery via

	
	PCell
	SCell(s)
	PCell
	SCell(s)
	
	
	

	13
	1
	-
	1
	-
	Radio Problems on PCell of SCG
	SCG Failure Information
	-

	14
	1
	m
	1
	n
	Radio Problems on PCell of SCG
	SCG Failure Information
	SCells of SCG

	15
	1
	-
	1
	n
	RACH Failure on SCG
	SCG Failure Information
	-

	16
	1
	m
	1
	n
	RACH Failure on SCG
	SCG Failure Information
	SCells of SCG

	17
	1
	-
	1
	n
	Primary RLC failure in SCG
	SCG Failure Information
	

	18
	1
	m
	1
	n
	Primary RLC failure in SCG
	SCG Failure Information
	SCells of SCG not mapped to failed RLC entity




3	Conclusion
This contribution has analysed the failure cases that can occur when both DC and CA are configured and the following observation was made:
Observation 1: when both CA and DC are configured, MCG failure recovery could either be done via SCells of MCG or via SCG.
It is therefore suggested to discuss how to prioritise the two.

