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1. Introduction
In RAN2#116 meeting, there is agreement for fast MCG recovery via deactivated SCG.

· 4: 
Proponents who think MCG link recovery via the deactivated SCG should be supported should bring CR to next meeting to illustrate the needed Stage-3 details.

In this paper, we would like to discuss the details to support fast MCG recovery via deactivated SCG.
2. Discussion

In R16, fast MCG recovery is supported, and UE will send MCGFailureinformation message to MCG via SCG, i.e by split SRB1 or SRB3, once RLF is detected on MCG if fast MCG recovery is configured, i.e. T316 is configured. 

However, if SCG is in deactivated state and T316 is configured, the UE behaviour is not clear when RLF is detected on MCG. If SCG is deactivated, there is no DL reception and UL transmission. It is hard for SCG to perform fast MCG recovery. 
Alt 1: Support fast MCG recovery via deactivated SCG
If fast MCG recovery via deactivated SCG is supported and If SCG is deactivated and RLF is detected on MCG, the UE will perform RACH procedure to trigger SCG activation. The question is how to trigger the RACH procedure in SCG MAC?
Case a: If SRB3 is used for fast MCG recovery, SCG RRC ULInformationTransferMRDC containing MCG MCGFailureInformation message will be delivered to low layer, and it is SCG RRC entity to trigger the RACH procedure in SCG MAC. 
Case b: If split SRB1 is used for fast MCG recovery, the MCG MCGFailureInformation RRC PDU will be delivered to MCG PDCP, then SCG RLC, then SCG MAC. It is SCG MAC trigger the RACH procedure itself and it is similar as UL data arrival in SCG MAC.

	The UE shall:

1>
start timer T316;
1>
if SRB1 is configured as split SRB:

2>
submit the MCGFailureInformation message to lower layers for transmission via SRB1, upon which the procedure ends;

1>
else (i.e. SRB3 configured):

2>
submit the MCGFailureInformation message to lower layers for transmission embedded in NR RRC message ULInformationTransferMRDC via SRB3 as specified in 5.7.2a.3.


The RACH can be CBRA or CFRA. No matter which one, the key point is what is the MSG3 in this RACH procedure. In the RACH procedure, the network should identify the UE and know the UE want to activate the SCG. So, the SCG C-RNTI can be included in MSG3.
Option 1: The MSG3 is C-RNTI MAC CE.

Option 2: The MSG 3 is SCG activation request message including SCG C-RNTI.

The next question is how does the SCG know the UE want to activate the SCG or how to define SCG activation time point? 
Option a: (implicit) When UE perform RACH procedure to network and network know the UE’s SCG is deactivated, after the UE is identified the work can activate the SCG implicitly. The UE will consider the SCG is activated upon the contention resolution is successful. Then UE will send MCGFailureinformation message via SCG to MCG if necessary.
Option 1-b: (explicit) After RACH successfully, the UE send SCG activation request kind of message. Then network will send SCG activation command. After the reception of SCG activation command, the UE consider SCG is activated. Then UE will send MCGFailureinformation message via SCG to MCG.
Option 2-b: (explicit) During RACH procedure, the UE send SCG activation request kind of message. After RACH successfully, the network will send SCG activation command. After the reception of SCG activation command, the UE consider SCG is activated. Then UE will send MCGFailureinformation message via SCG to MCG if necessary.
Option 1 is simple and no much delay for fast MCG recovery. 
Currently, the T316 is started when the MCGFailureinformation message is ready in MCG RRC entity. However, there is extra RACH procedure in SCG deactivation case during T316 running and it will need longer time to wait for the response message than normal case, i.e. SCG activation. 

Option 1: T316 will be longer when SCG is deactivated, e.g. delta offset is configured for SCG deactivation case. Otherwise, the T316 may expiry before response message arrival. 
Option 2: T316 is started upon RACH is successful or upon MCGFailureinformation message is delivered out in SCG MAC.
Option 3: If the UE can perform RACH to deactivated SCG only for fast MCG recovery case, the network can send HO message to the UE without waiting for MCGFailureinformation message.
In order to reduce the delay of MCG recovery, the UE can start T316 upon RACH is successful and the network can send HO message to the UE without waiting for MCGFailureinformation message.
In order to ensue MCG recovery successful, the T316 can be longer than the case when SCG is activated.
Proposal 1: If SCG is deactivated and T316 is configured, and if RLF is detected on MCG, the UE perform RACH to SCG to activate SCG. C-RNTI configured in SCG is included in MSG3. The UE will consider the SCG is activated upon the contention resolution is successful. Then UE will send MCGFailureinformation message via SCG to MCG if necessary.
Proposal 2a: A offset is configured for T316 and if SCG is suspend and T316 is started with the value of configured T316 + offset.

Proposal 2b: The UE can start T316 upon RACH is successful and the network can send HO message to the UE without waiting for MCGFailureinformation message.
Alt 2: Do not support fast MCG recovery via deactivated SCG
If fast MCG recovery via deactivated SCG is not supported and if SCG is deactivated and RLF is detected on MCG, the UE trigger RRC Reestablishment procedure even if T316 timer is configured. According to the current text, there is no spec impact because the SCG transmission is also suspended when SCG is deactivated.
Proposal 3: If SCG is deactivated and RLF is detected on MCG, the UE trigger RRC Reestablishment procedure even if T316 timer is configured. There is no spec impact.
	5>
store the radio link failure information in the VarRLF-Report as described in subclause 5.3.10.5;

5>
if T316 is configured; and

5>
if SCG transmission is not suspended; and
5>
if neither PSCell change nor PSCell addition is ongoing (i.e. timer T304 for the NR PSCell is not running in case of NR-DC or timer T307 of the E-UTRA PSCell is not running as specified in TS 36.331 [10], clause 5.3.10.10, in NE-DC):

6>
initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link failure.
5>
else:
6>
initiate the connection re-establishment procedure as specified in 5.3.7.


If the SCG deactivation is received while the timer T316 is running, the T316 should stop and trigger RRC reestablishment procedure immediately.

Proposal 4: If SCG deactivation is received while T316 is running, the T316 stop and trigger RRC reestablishment procedure immediately.
3. Conclusions

Based on the discussion above, we propose:
If fast MCG recovery via deactivated SCG is supported: 
Proposal 1: If SCG is deactivated and T316 is configured, and if RLF is detected on MCG, the UE perform RACH to SCG to activate SCG. C-RNTI configured in SCG is included in MSG3. The UE will consider the SCG is activated upon the contention resolution is successful. Then UE will send MCGFailureinformation message via SCG to MCG if necessary.
Proposal 2a: A offset is configured for T316 and if SCG is suspend and T316 is started with the value of configured T316 + offset.

Proposal 2b: The UE can start T316 upon RACH is successful and the network can send HO message to the UE without waiting for MCGFailureinformation message.
If fast MCG recovery via deactivated SCG is not supported: 
Proposal 3: If SCG is deactivated and RLF is detected on MCG, the UE trigger RRC Reestablishment procedure even if T316 timer is configured. There is no spec impact.
Proposal 4: If SCG deactivation is received while T316 is running, the T316 stop and trigger RRC reestablishment procedure immediately.
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