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1 Introduction 
It was agreed in the last RAN2 meeting (#116-e) [1] that proponents of MCG link recovery via the deactivated SCG should bring a CR to illustrate Stage-3 details. In the RAN2 #115-e post meeting email discussion [2], a slight majority of companies preferred performing MCG link recovery via the deactivated SCG rather than RRC re-establishment upon MCG link failure detection.  RAN2 #116-e agreements:
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.


It was agreed in the previous RAN2 #115-e meeting [3] the RACH resources that can be used in network initiated SCG activation.Agreements:
Support all of the following for RACH resources used in network initiated SCG activation (at least using RRC):
1) Common RACH resources.
3) Dedicated RACH resources indicated in the SCG activation indication.
FFS if we support also 2) (proponents are requested to provide CRs next time to illustrate how this can be done).


We think that there isn’t sufficient consensus among companies supporting MCG link recovery via the deactivated SCG as to how the whole procedure should work, and therefore we discuss the details of the procedure in this contribution. This seems to be essential before a CR can be developed.

In this contribution we further discuss proposals related to:   

- Conditions under which UE can perform RACH-less activation.

- RACH resources used in network initiated SCG activation. 
2 MCG link recovery via the deactivated SCG
[bookmark: _Ref535308766][bookmark: _Ref535492080]As we mentioned in our earlier contributions, we support MCG link recovery via the deactivated SCG rather than RRC re-establishment upon MCG link failure detection because the former procedure would result in lower recovery delay. The reasons for this are:
· The cell selection component of RRC re-establishment could take a significant amount of time.
· In case MCG Failure Information procedure is used, CFRA/SR can be used to initiate SCG activation, which contributes to lower delay.
· UE can provide available measurement results in the RRC MCGFailureInformation message itself. This may help with quicker DC/CA configuration compared to RRC re-establishment, in which UE performs measurements based on configuration provided in the first RRC reconfiguration after re-establishment and network configures UE with DC/CA in a subsequent RRC reconfiguration based on the reported measurement results.
Observation 1. Upon MCG failure detection in deactivated SCG, we support MCG link recovery via the deactivated SCG since it would result in lower recovery delay than RRC re-establishment. The reasons for this are:
· The cell selection component of RRC re-establishment could take a significant amount of time.
· In case MCG Failure Information is used, CFRA/SR can be used to initiate SCG activation, which contributes to lower delay.
· UE can provide available measurement results in the RRC MCGFailureInformation itself. This may help with quicker DC/CA configuration compared to RRC re-establishment in which UE performs measurements based on configuration provided in the first RRC reconfiguration after re-establishment and network configures UE with DC/CA subsequently based on the reported measurements.  
We now discuss the details of the MCG link recovery procedure.
There are two possible approaches: (1) using SR to initiate the procedure, and (2) using RACH to initiate the procedure.
We think that the SR based procedure should be a feasible option. PUCCH resources used for transmitting SR are not significant and therefore it should not be a matter of concern. PUCCH resources, when they become available, can be configured for a UE while the UE is in SCG deactivated or upon SCG deactivation using RRC reconfiguration.
Proposal 1. If UE detects MCG RLF while in SCG deactivated, UE triggers MCG link recovery either by initiating RACH or by sending an SR on the PSCell.
Observation 2. In Proposal 1, UE may send an SR on the PSCell if the following conditions hold:
· The TA timer associated with the PSCell has not expired.
· UE has a usable beam for transmission of the SR.
We understand however that some companies may prefer that only RACH based procedure is used. If companies in RAN2 agree that only RACH based procedure is used, then the TA timer associated with the PSCell should be considered expired upon initiation of the procedure. This enables RACH to be triggered upon initiation.
[bookmark: _Hlk92648235]Proposal 2. If RAN2 agrees that only RACH based procedure will be used, then upon receiving from the upper layers the upcoming uplink transmission, i.e., the RRC message containing MCGFailureInformation, on SRB3 or split SRB1, the UE SCG MAC considers the TA timer associated with the PSCell as expired.      
RACH procedure for MCG link recovery via deactivated SCG   
[bookmark: _Hlk85454301]Since the CFRA procedure would result in lower delay in the recovery procedure, we think it should be supported. CFRA resources, when they become available, can be configured for a UE while the UE is in SCG deactivated or upon SCG deactivation.
Proposal 3. Since the CFRA procedure would result in lower delay in the recovery procedure, it should be supported for MCG link recovery. 
Proposal 4. Dedicated RACH resources can be configured for the UE before SCG activation indication, i.e., when going to the SCG deactivated state or while the SCG is deactivated (using RRC reconfiguration).
Following the legacy MCG failure information procedure, upon detecting MCG link failure in deactivated SCG, UE determines the contents of the RRC MCGFailureInformation message and submits it to the SCG MAC layer for transmission.
[bookmark: _Hlk92648270]Observation 3. Following the legacy MCG failure information procedure, upon detecting MCG link failure in deactivated SCG, UE determines the contents of the RRC MCGFailureInformation message and submits it to the lower layers for transmission (the message is submitted to SCG MAC via PDCP and RLC).
As in legacy MCG failure information procedure, if split SRB1 is configured, UE submits MCGFailureInformation to the lower layers for transmission via SRB1. Otherwise, UE submits MCGFailureInformation to the lower layers for transmission embedded in NR RRC message ULInformationTransferMRDC via SRB3.
Upon transmitting the Random Access Preamble (RAP) to the SN, UE sets the SCG activation state to activated, since UE begins monitoring the PDCCH on PSCell to receive the Random Access Response (RAR).
Observation 4. Upon receiving from upper layers the upcoming uplink transmission, i.e., the RRC message containing MCGFailureInformation, on SRB3 or split SRB1, SCG MAC initiates CBRA or CFRA by transmitting the Random Access Preamble (RAP) to the SN.    
Proposal 5. After transmitting RAP to the SN, UE sets the SCG activation state to activated and begins monitoring PSCell PDCCH for the RAR.
Issue: Whether SN-MN interaction is needed before SN provides an UL grant in the RAR.
In order to not complicate the design, we think it is better that there is no SN-MN interaction before SN provides an UL grant in the RAR. This is also justified because:
· SN controls and determines the resources for the UL grant and the subsequent UL-DL transmissions related to RACH, and hence it doesn’t need to confirm with MN.
· [bookmark: _Hlk92471784]The RACH procedure is used to only resume the split SRB1 or SRB3 over which MCGFailureInformation and the MN response to MCGFailureInformation are transmitted, i.e., this scenario is different from resumption of data over SCG. This point was mentioned by the rapporteur in the email discussion [2].
[bookmark: _Hlk92648307]Observation 5. SN-MN interaction is not needed before SN provides an UL grant in the RAR because:
· SN controls the resources for the UL grant as well as the subsequent UL and DL transmissions related to RACH, and hence it doesn’t need confirmation from MN.
· RACH is only used to resume split SRB1 or SRB3 over which MCGFailureInformation and the MN response to MCGFailureInformation are transmitted, i.e., this scenario is different from resumption of data over SCG which requires MN confirmation.
Proposal 6. Upon receiving the RAP from the UE, SN provides an UL grant to the UE in the RAR without seeking confirmation from the MN before transmitting the RAR.
Issue: Whether the UL grant provided in RAR is for transmitting BSR in Msg3 or for transmitting MCGFailureInformation in Msg3.
It might be difficult for network to know the size of the MCGFailureInformation message beforehand since the size depends upon the available measurement results with the UE, which are based on both MN and SN configured measurements. We think therefore that the provided UL grant should be for transmitting BSR in Msg3. The BSR indicates the size of the MCGFailureInformation message. 
Observation 6. It might be difficult for network to know the size of the MCGFailureInformation message beforehand since it depends upon the available measurement results with the UE, which are based on both MN and SN configured measurements.
Proposal 7. The UL grant provided in RAR is for transmitting BSR in Msg3. In Msg3, UE SCG C-RNTI is included so that SN can identify the UE.
Proposal 8. SN may provide UL grant to the UE to transmit MCGFailureInformation, in Msg4. 
Following the legacy procedure, upon receiving the message containing MCGFailureInformation from the UE, SN forwards it to the MN using the RRC Transfer procedure. MN provides the response message to the SN using RRC Transfer procedure. The response includes a message for the UE with a possible reconfiguration, which SN forwards to the UE.    
Observation 7. The time until when UE may expect to receive a response from the MN after transmitting MCGFailureInformation includes the RACH procedure delay.
Proposal 9. The range of values of the Rel-16 defined timer T316 should be extended to cover the case of MCG link recovery via deactivated SCG.
The call-flow for the procedure when CBRA is used is shown in Figure 1 below.


[bookmark: _Ref92647968]Figure 1: MCG link recovery in deactivated SCG using CBRA
3 Other proposals on SCG activation
Since UE performs RLM and BFD in SCG deactivated if network configures it, UE can determine whether there is a usable beam available to perform RACH on at SCG activation. If UE determines that there is no usable beam to perform RACH, UE may perform RACH as in initial access.
Observation 8. Since UE keeps track of whether the TA timer of PSCell has expired and whether it has a usable beam, UE can determine whether to perform RACH at SCG activation taking into account the network configuration provided in SCG activation message.
Proposal 10. Upon SCG activation, UE does not need to RACH on PSCell if all of the following conditions are satisfied:
· TA timer of PSCell is running.
· UE has a usable beam on PSCell.
· SCG activation message does not include a reconfigurationWithSync. 
4 Conclusion
[bookmark: _Hlk512894710]Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals:
MCG link recovery via the deactivated SCG

Observation 1. Upon MCG failure detection in deactivated SCG, we support MCG link recovery via the deactivated SCG since it would result in lower recovery delay than RRC re-establishment. The reasons for this are:
· The cell selection component of RRC re-establishment could take a significant amount of time.
· In case MCG Failure Information is used, CFRA/SR can be used to initiate SCG activation, which contributes to lower delay.
· UE can provide available measurement results in the RRC MCGFailureInformation itself. This may help with quicker DC/CA configuration compared to RRC re-establishment in which UE performs measurements based on configuration provided in the first RRC reconfiguration after re-establishment and network configures UE with DC/CA subsequently based on the reported measurements.  
Proposal 1. If UE detects MCG RLF while in SCG deactivated, UE triggers MCG link recovery either by initiating RACH or by sending an SR on the PSCell.
Observation 2. In Proposal 1, UE may send an SR on the PSCell if the following conditions hold:
· The TA timer associated with the PSCell has not expired.
· UE has a usable beam for transmission of the SR.
Proposal 2. If RAN2 agrees that only RACH based procedure will be used, then upon receiving from the upper layers the upcoming uplink transmission, i.e., the RRC message containing MCGFailureInformation, on SRB3 or split SRB1, the UE SCG MAC considers the TA timer associated with the PSCell as expired.      
Proposal 3. Since the CFRA procedure would result in lower delay in the recovery procedure, it should be supported for MCG link recovery. 
Proposal 4. Dedicated RACH resources can be configured for the UE before SCG activation indication, i.e., when going to the SCG deactivated state or while the SCG is deactivated (using RRC reconfiguration).
Observation 3. Following the legacy MCG failure information procedure, upon detecting MCG link failure in deactivated SCG, UE determines the contents of the RRC MCGFailureInformation message and submits it to the lower layers for transmission (the message is submitted to SCG MAC via PDCP and RLC).
Observation 4. Upon receiving from upper layers the upcoming uplink transmission, i.e., the RRC message containing MCGFailureInformation, on SRB3 or split SRB1, SCG MAC initiates CBRA or CFRA by transmitting the Random Access Preamble (RAP) to the SN.    
Proposal 5. After transmitting RAP to the SN, UE sets the SCG activation state to activated and begins monitoring PSCell PDCCH for the RAR.
Observation 5. SN-MN interaction is not needed before SN provides an UL grant in the RAR because:
· SN controls the resources for the UL grant as well as the subsequent UL and DL transmissions related to RACH, and hence it doesn’t need confirmation from MN.
· RACH is only used to resume split SRB1 or SRB3 over which MCGFailureInformation and the MN response to MCGFailureInformation are transmitted, i.e., this scenario is different from resumption of data over SCG which requires MN confirmation.
Proposal 6. Upon receiving the RAP from the UE, SN provides an UL grant to the UE in the RAR without seeking confirmation from the MN before transmitting the RAR.
Observation 6. It might be difficult for network to know the size of the MCGFailureInformation message beforehand since it depends upon the available measurement results with the UE, which are based on both MN and SN configured measurements.
Proposal 7. The UL grant provided in RAR is for transmitting BSR in Msg3. In Msg3, UE SCG C-RNTI is included so that SN can identify the UE.
Proposal 8. SN may provide UL grant to the UE to transmit MCGFailureInformation, in Msg4. 
Observation 7. The time until when UE may expect to receive a response from the MN after transmitting MCGFailureInformation includes the RACH procedure delay.
Proposal 9. The range of values of the Rel-16 defined timer T316 should be extended to cover the case of MCG link recovery via deactivated SCG.
Other proposals on SCG activation

Observation 8. Since UE keeps track of whether the TA timer of PSCell has expired and whether it has a usable beam, UE can determine whether to perform RACH at SCG activation taking into account the network configuration provided in SCG activation message.
Proposal 10. Upon SCG activation, UE does not need to RACH on PSCell if all of the following conditions are satisfied:
· TA timer of PSCell is running.
· UE has a usable beam on PSCell.
· SCG activation message does not include a reconfigurationWithSync. 
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