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1	Introduction
[bookmark: _Toc474247438]In RAN3#117e the following agreements with regard to fast MCG recovery scenarios was made [1]:
Following problems will be addressed in RAN3:
MRO for the fast MCG recovery: 
1. SCG fails or is deactivated when the UE attempts MCG recovery (i.e. a SCG failure/deactivation while T316 is running after MCG failure) 
2. the signalling delay is longer than the time the UE waits for the response (T316 expired); 
3. other problem are not precluded if legacy MRO mechanism cannot cope with it.
At RAN3 #117-bis, we proposed additional information to be exchanged between the nodes in case of scenario b) that can aid further optimization of the fast MCG recovery procedure [2]. Since this proposal was not addressed, in this paper we remind this proposal.
2	Fast MCG recovery failure due to increased signalling delay
Firstly we would like to clarify our understanding of the use case depicted in Scenario b) : the signalling delay is longer than the time the UE waits for the response (T316 expired); 
The UE experiences MCG failure and sends the MCG Failure Information to the MN using the SN link. At the same time the UE starts the T316 timer and waits for further instructions from MN, which will also be delivered via the SN link. If such instructions are not received by the time T316 timer expires, the UE will go to idle and initiate the re-establishment procedure. 
A good configuration of the T316 timer will allow just enough time for this exchange of messages between UE and SN and SN and MN respectively. However, due to unexpected circumstances, this exchange may take longer than originally anticipated and T316 may run out before the MN instructions are delivered to the UE. There may be multiple reasons for the delayed response, but one such unexpected circumstances may be due to the degrading link quality between the UE and the SN. 
Observation 1: The signaling delay during the fast MCG recovery procedure may be increased due to a degrading link quality between the SN and the UE. 
As a result, the SN may need to perform several re-transmissions until the MN message is delivered successfully to the UE. More specifically, two situations may occur, both leading to a fast MCG recovery failure:
Sub-scenario b1): T316 runs out on the UE side while the SN is trying to deliver the MN message. in this case the maximum number of retransmissions at the SN side has not been reached.
Sub-scenario b2): The SN reaches the maximum number of retransmissions while T316 has not expired on the UE side. In this case the SN can not make any further attempts to deliver the MN message but the UE will continue to wait for it for the remainder of the T316 time. This will only increase the interruption time experienced by the UE as after this point the fast MCG recovery can no longer be successful. Such situation should be especially avoided.
Observation 2: Fast MCG recovery failure may be determined either by T316 running out while SN is performing re-transmissions or by the SN reaching the maximum number of allowed re-transmissions while T316 is still running. 
Observation 3: The situation where the SN is reaching the maximum number of allowed re-transmissions while T316 is still running (sub-scenario b2) should be especially avoided as it only causes increased interruption time for the UE. 
In order to avoid the situation presented in sub-scenarios b1) and b2), the network would need additional information in order to determine the root case of the fast MCG recovery failure and appropriate corrective actions.
 In sub-scenario b1) T316 may be set to a too small value which only accommodates few/no re-transmission from the SN. By contrast, in  sub-scenario b2) T316 may be set to a too large value (by comparison to the maximum number of re-transmission in the SN), which means the UE needlessly awaits for a message that can no longer be delivered. 
Proposal 1: The MRO shall be provided with information enabling it to optimize the T316 to ensure fast MCG recovery succeeds and interruption time on the UE side is minimized. 
The information that the MN or a central entity currently has access to does not reveal the whole situation and makes the optimization more difficult. 
In order to optimize the T316 duration, additional information could be sent from the SN to the MN, e.g.:
· Cause of fast MCG recovery failure: T316 ran out or maximum number of re-transmission reached
· Elapsed value of T316 when maximum number of retransmissions was reached
· Number of retransmissions that SN performed before T316 ran out.
This information will allow the MN to further tune the T316 value so that the UE can fail early and decrease interruption time introduced by a procedure that will fail.
Proposal 2: SN can transfer the following additional information to MN in the case of fast MCG recovery failure to aid with T316 optimization:
· Cause of fast MCG recovery failure: T316 ran out or maximum number of re-transmission reached
· Elapsed value of T316 when maximum number of retransmissions was reached
· Number of retransmissions that SN performed before T316 ran out.
In order for the SN to be able to compile the information above, it would need a way of determining or estimating on its own the current value of the T316 in the UE. This could be done by the SN by computing the time between receiving the MCG failure information until the time the DC operation was released (in case the UE switched to idle mode). The SN may compare this value to the T316 configure value for the UE. The UE may report it explicitly to the SN outside of the failure container. Also, the MN may provide the information to the SN in, e.g. Addition procedure (and update it in the MN-initiated modification).
Proposal 3: RAN3 shall consider if the value of the T316 can be estimated based on SN’s implementation or shall be reported from the UE or from the MN.
3	Conclusions
In this paper, we reminded the discussion presented originally at RAN3 #117-bis [2]:
Based on the problem definitions agreed at RAN3 #117 we consider if the MN has all the information needed for proper MRO analysis. We make following observations:
Observation 1: The signaling delay during the fast MCG recovery procedure may be increased due to a degrading link quality between the SN and the UE. 
Observation 2: Fast MCG recovery failure may be determined either by T316 running out while SN is performing re-transmissions or by the SN reaching the maximum number of allowed re-transmissions while T316 is still running. 
Observation 3: The situation where the SN is reaching the maximum number of allowed re-transmissions while T316 is still running (sub-scenario b2) should be especially avoided as it only causes increased interruption time for the UE.
Based on them, we propose what follows:
Proposal 1: The MRO shall be provided with information enabling it to optimize the T316 to ensure fast MCG recovery succeeds and interruption time on the UE side is minimized. 
Proposal 2: SN can transfer the following additional information to MN in the case of fast MCG recovery failure to aid with T316 optimization:
· Cause of fast MCG recovery failure: T316 ran out or maximum number of re-transmission reached
· Elapsed value of T316 when maximum number of retransmissions was reached
· Number of retransmissions that SN performed before T316 ran out.
Proposal 3: RAN3 shall consider if the value of the T316 can be estimated based on SN’s implementation or shall be reported from the UE or from the MN.
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Text proposal to XnAP
The below changes are proposed to be included in the BL CR to TS 38.423.

	First change, ommited text not changed
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This message is sent by the M-NG-RAN-NODE to the S-NG-RAN-NODE to transfer an RRC message or from the S-NG-RAN-NODE to the M-NG-RAN-NODE to report the DL RRC message delivery status.
This message is also sent by the new NG-RAN-NODE to the old NG-RAN-NODE or from the old NG-RAN-NODE to the new NG-RAN-NODE to transfer an RRC message containing the SDT SRB in case of RACH based SDT without UE context relocation.
Direction: M-NG-RAN node  S-NG-RAN node or S-NG-RAN node  M-NG-RAN node (Dual Connectivity).
Direction: new NG-RAN node  old NG-RAN node or old NG-RAN node  new NG-RAN node (SDT).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	Split SRB
	
	0..1
	
	
	YES
	reject

	>RRC Container
	O
	
	OCTET STRING
	Contains a PDCP-C PDU encapsulating an RRC message as defined in subclause 6.2.1 of TS 38.331 [10] or TS 36.331 [14] and ciphered with the key of the M-NG-RAN node
	–
	

	>SRB Type
	M
	
	ENUMERATED (srb1, srb2, ...)
	The SRB type to be used
	–
	

	>Delivery Status
	O
	
	9.2.3.45
	DL RRC delivery status of split SRB
	–
	

	UE Report
	
	0..1
	
	
	YES
	reject

	>RRC Container
	M
	
	OCTET STRING
	For NGEN-DC and NR-DC, includes the UL-DCCH-Message as defined in subclause 6.2.1 of TS 38.331 [10] containing the MeasurementReport message or the RRCReconfigurationComplete message or the FailureInformation message or the UEAssistanceInformation message. 
For NE-DC, includes the UL-DCCH-Message as defined in subclause 6.2.1 of TS 36.331 [14] containing the MeasurementReport message.
	–
	

	Fast MCG Recovery via SRB3 from SN to MN
	
	0..1
	
	
	YES
	ignore

	>RRC Container
	M
	
	OCTET STRING
	For NR-DC, includes the UL-DCCH-Message as defined in subclause 6.2.1 of TS 38.331 [10] containing the MCGFailureInformation, message.
For NGEN-DC, includes the UL-DCCH-Message as defined in subclause 6.2.1 of TS 36.331 [14] containing the MCGFailureInformation message.
	–
	

	>MRO support information
	
	0..1
	
	
	YES
	ignore

	>>Cause of recovery
	M
	
	ENUMERATED (T316-run-out, max-retransmissions, ...)
	
	
	

	>>T316 At Max Retransmissions
	O
	
	FFS
	
	
	

	>>Retransmission At T316
	O
	
	FFS
	
	
	

	Fast MCG Recovery via SRB3 from MN to SN
	
	0..1
	
	
	YES
	ignore

	>RRC Container
	M
	
	OCTET STRING
	For NR-DC, includes the DL-DCCH-Message as defined in subclause 6.2.1 of TS 38.331 [10] containing the RRCReconfiguration message, or the RRCRelease message, or the MobilityFromNRCommand message.
For NGEN-DC, includes the DL-DCCH-Message as defined in subclause 6.2.1 of TS 36.331 [14] containing the RRCConnectionReconfiguration message, or the RRCConnectionRelease message, or the MobilityFromEUTRACommand message.
	–
	

	>MRO support information
	
	0..1
	
	This IE shall be ignored if received.
	YES
	ignore

	>>Cause of recovery
	M
	
	ENUMERATED (T316-run-out, max-retransmissions, ...)
	
	
	

	>>T316 At Max Retransmissions
	O
	
	FFS
	
	
	

	>>Retransmission At T316
	O
	
	FFS
	
	
	

	SDT SRB between New NG-RAN node and Old NG-RAN node
	
	0..1
	
	
	YES
	ignore

	>RRC Container
	M
	
	OCTET STRING
	Contains a PDCP-C PDU encapsulating an RRC message as defined in subclause 6.2.1 of TS 38.331 [10].
	–
	

	>SRB ID
	M
	
	9.2.3.165
	In this version of the specification, values "0", "1", "3", and "4" are not set by the sender and ignored by the receiver.
	–
	




	Remaining text not changed




