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1 Introduction 
In the last two RAN2 meetings (#116-e [1], #116-bis-e [2]) significant progress was achieved on specifying the basic UE and network behavior while SCG is deactivated, and many agreements were made. RAN2 made some selections out of multiple available solution options.      Agreements, RAN2 #116-e:
2: The UE does not perform RACH after TAT expires while the SCG is deactivated.
3: At PSCell addition/change/HO/RRC resume, in case the SCG state is configured as deactivated, the UE does not perform random access. If the network wants the UE to perform random access, it can indicate the SCG as activated and deactivate it after the random access by RRC or MAC CE if supported.
3. Upon SCG deactivation, UE keeps all timeAlignmentTimers (e.g., associated with the PTAG and STAG) running, if configured.
Agreements, RAN2 #116-bis-e:
1 Upon SCG RLF while the SCG is deactivated, the UE reports SCGFailureInformation (legacy procedure) and the network can reconfigure the UE to release the SCG, change the PSCell or keep the PSCell and reconfigure RLM RS.
3 While the SCG is deactivated, RLM can be based on activated TCI state for PDCCH reception when RadioLinkMonitoringConfig does not provide any RS for “rlf” or “both”, like currently for the activated SCG.
4 Keep the existing indication in the 38.331 running CR to indicate whether the UE shall perform RLM while the SCG is deactivated.
6 While the SCG is deactivated, BFD can be based on activated TCI state for PDCCH reception when RadioLinkMonitoringConfig does not provide any RS for "beamFailure" or "both", like currently for the activated SCG.
7 Keep the existing indication in the 38.331 running CR to indicate whether the UE shall perform BFD while the SCG is deactivated.
5 tci-Info, which can provide activated TCI states for PDCCH/PDSCH reception at SCG activation (i.e. transition from deactivated SCG to activated SCG), can be included at any RRC reconfiguration while the SCG is deactivated and, if SCG remains deactivated and the UE performs BFD and/or RLM based on activated TCI states for PDCCH reception, the UE uses the newly activated TCI states for PDCCH reception.
Upon BF while the SCG is deactivated: UE indicates BF to NW via RRC (e.g. so the network can reconfigure the UE to keep the PSCell and allow RACH-less activation (by changing BFD RS), or change the PSCell or release the SCG). If the network does not reconfigure the UE and activates the SCG, RACH will be used (FFS how this will be captured).

7. CSI-RS reporting in the deactivated PSCell or for the deactivated PSCell is NOT supported.
8. For deactivated PSCell, PHR is not reported.

In this contribution paper, we discuss some of the remaining issues on UE and network behavior in a deactivated SCG. 
2 RLM/BFD and TA timer while the SCG is deactivated
A question that was left FFS is whether UE can perform RACH-less activation if the UE is not configured to perform RLM and BFD while the SCG is deactivated. If UE is not configured to perform RLM and BFD while SCG is deactivated, it is not possible to determine if the UE has a usable beam to perform SR upon SCG activation or if the radio link conditions are good enough that the SR procedure will succeed. In that case, it is better for the UE to always perform RACH upon SCG activation.
Observation 1. If UE is not configured to perform RLM and BFD while SCG is deactivated, it is not possible to determine if the UE has a usable beam to perform SR upon SCG activation or if the radio link conditions are good enough that the SR procedure if performed will succeed. In that case, UE should always perform RACH upon SCG activation.
Proposal 1. UE cannot perform RACH-less activation if the UE is not configured to perform RLM and BFD while the SCG is deactivated.     
Upon detection of BFD, the legacy recovery procedure is that UE initiates BFR (Beam Failure Recovery) by performing RACH on the cell. However, performing RACH for BFR while in SCG deactivated may result in additional power consumption. An alternative is to report the occurrence of BFD to the MN, and it was agreed in the last RAN2 #116-bis-e meeting [2] that UE reports BFD to the network via RRC.    
A simple way to report BFD to the MN is to reuse SCGFailureInformation. An advantage of reusing SCGFailureInformation is that the message includes the available results of measurements performed by the UE that were configured by MN and SN. The measurement results can assist the network to reconfigure the UE. A new failure type can be introduced in the message to indicate that the procedure was triggered due to BFD in SCG deactivated.
[bookmark: _Hlk85582177]Proposal 2. Upon detecting BFD on the PSCell in SCG deactivated UE reports BFD by transmitting RRC SCGFailureInformation to the MN. A new failure type can be introduced in the message for this purpose.  
Upon receiving the SCGFailureInformation message, MN may decide to keep, change, or release the SN or SCG. 
Case 1: Upon receiving SCGFailureInformation, MN decides to change or release the SN.
In this case, MN transmits an RRC reconfiguration message to the UE and, in case the SN is changed, the RRC reconfiguration also indicates whether the activation state of new SCG is deactivated or activated. This was agreed in RAN2 #112-e [3]. It was agreed in RAN2 #116-bis-e [2] that upon receiving SCGFailureInformation, in case MN decides to release the SN or change the PSCell, MN transmits RRC reconfiguration to the UE, and if PSCell is changed, the included SN RRC reconfiguration also indicates whether the activation state of new SCG is deactivated or activated.  
Case 2: Upon receiving SCGFailureInformation, MN decides to keep the PSCell and change or keep the SCG configuration.
In this case also, MN transmits RRC reconfiguration to the UE and, if the PSCell is changed, the RRC reconfiguration also indicates whether the activation state of new SCG is deactivated or activated [3]. Also, MN may forward the information in SCGFailureInformation to the SN, i.e., the measurement results according to the SN configuration and the SCG failure type; see TS 37.340. TS 36.423 and TS 38.423 mention that MN initiates SN Modification procedure for this purpose. Based on the information in SCGFailureInformation, MN and SN may provide a reconfiguration to the UE. Though most parts of Proposal 3 below have been already agreed in RAN2 #116-bis-e [2], we have kept it for completeness. 
[bookmark: _Hlk85582212]Proposal 3. Upon receiving SCGFailureInformation, in case MN decides to keep the PSCell, MN and SN may optionally provide an RRC reconfiguration to the UE in response including an updated set of beams, RLM RSs, BFD RSs, additional RSs, and TCI states for UE to measure on the PSCell while in SCG deactivated. 
Network can provide the updated set of beams, RLM RSs, BFD RSs, and additional RSs using the IE RadioLinkMonitoringConfig.
In order to assist the network to determine the updated set of beams and RSs to configure the UE with, UE can be configured to report PSCell beam measurements beside the usual measurement results in SCGFailureInformation. In RRCReconfiguration, there is an IE includeBeamMeasurements that indicates to the UE whether it should additionally report beam measurements in the usual RRC measurement reports. This mechanism can be reused so that UE reports PSCell beam measurement results in SCGFailureInformation while in SCG deactivated.
[bookmark: _Hlk85582240]Observation 2. In order to assist the network to determine the configuration of updated beams and RSs as in Proposal 3, UE should report PSCell beam measurement results in SCGFailureInformation.
Proposal 4. UE should be configured by RRC reconfiguration to report PSCell beam measurement results in SCGFailureInformation while in SCG deactivated.  
With regard to Proposal 3, we think UE should be configured with a larger set of RSs to measure and report than RLM and BFD RSs. For example, when UE experiences RLF on PSCell the RLM RS measurements would be quite poor, i.e., low RSRP, and so if measurements on other RSs are good and these are reported to the network, the network could consider them as candidate RLM RSs or BFD RSs to configure the UE with going ahead.
[bookmark: _Hlk85582253]Proposal 5. Upon receiving the RRC reconfiguration message as discussed in Proposal 3, UE may resume performing RLM and BFD on the PSCell as per the provided configuration, while in SCG deactivated.  
An example timeline corresponding to Proposals 1-5 is shown in Figure 1.


[bookmark: _Ref68126605]Figure 1: An example timeline corresponding to Proposals 1-5
We do not think UE should stop the TA timer upon detecting RLF or BF. 
[bookmark: _Hlk95584171]Proposal 6. UE should not stop the TA timer upon detecting RLF or BF.
If TA timer expires, then UE should not stop performing RLM and BFD. UE should continue monitoring the configured RLM and BFD RSs which may be useful if UE is configured to perform CFRA upon SCG activation. In CFRA, UE transmits a preassigned preamble index and on a PRACH occasion associated with a RS (SSB or CSI-RS) that exceeds the RRC configured threshold rsrp-ThresholdSSB or rsrp-ThresholdCSI-RS. If UE continues monitoring the configured RLM and BFD RSs, it can determine whether for a measured RS the threshold is exceeded or not. If UE performs CFRA upon SCG activation, it can result in a reduced activation delay.
Observation 3. If TA timer expires, then UE should not stop performing RLM and BFD. UE should continue monitoring the configured RLM and BFD RSs which may be useful if UE is configured to perform CFRA upon SCG activation.    
Proposal 7. If TA timer expires, then UE should not stop performing RLM and BFD. 
It was agreed in RAN2 #115-e [4] that upon entering SCG deactivated, UE keeps the TA timer running if it was running and considers the TA as valid as long as it is still running. We have the following almost obvious proposal.
[bookmark: _Hlk85582378]Proposal 8. Upon SCG activation, if TA timer of the PSCell has already expired, UE performs RACH on the PSCell to obtain UL timing information.
3 Conclusion
Based on the above discussion, we recommend that RAN2 discuss the following observations and proposals.
Observation 1. If UE is not configured to perform RLM and BFD while SCG is deactivated, it is not possible to determine if the UE has a usable beam to perform SR upon SCG activation or if the radio link conditions are good enough that the SR procedure if performed will succeed. In that case, UE should always perform RACH upon SCG activation.
Proposal 1. UE cannot perform RACH-less activation if the UE is not configured to perform RLM and BFD while the SCG is deactivated.     
Proposal 2. Upon detecting BFD on the PSCell in SCG deactivated UE reports BFD by transmitting RRC SCGFailureInformation to the MN. A new failure type can be introduced in the message for this purpose.  
Proposal 3. Upon receiving SCGFailureInformation, in case MN decides to keep the PSCell, MN and SN may optionally provide an RRC reconfiguration to the UE in response including an updated set of beams, RLM RSs, BFD RSs, additional RSs, and TCI states for UE to measure on the PSCell while in SCG deactivated. 
Observation 2. In order to assist the network to determine the configuration of updated beams and RSs as in Proposal 3, UE should report PSCell beam measurement results in SCGFailureInformation.
Proposal 4. UE should be configured by RRC reconfiguration to report PSCell beam measurement results in SCGFailureInformation while in SCG deactivated.  
Proposal 5. Upon receiving the RRC reconfiguration message as discussed in Proposal 3, UE may resume performing RLM and BFD on the PSCell as per the provided configuration, while in SCG deactivated.  
Proposal 6. UE should not stop the TA timer upon detecting RLF or BF.
Observation 3. If TA timer expires, then UE should not stop performing RLM and BFD. UE should continue monitoring the configured RLM and BFD RSs which may be useful if UE is configured to perform CFRA upon SCG activation.    
Proposal 7. If TA timer expires, then UE should not stop performing RLM and BFD. 
Proposal 8. Upon SCG activation, if TA timer of the PSCell has already expired, UE performs RACH on the PSCell to obtain UL timing information. 
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