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1 Introduction 
In the last RAN2 meeting (RAN2 #115-e [1]), good progress was made on specifying UE and network behavior in deactivated SCG. The following agreements were made on the topic and RAN2 made some selections out of multiple available solution options. The progress was made based on email discussion and online discussion in RAN2 #115-e [1], [2].   Agreements (RAN2 #115-e):
- We will support RACH-less SCG activation in Rel-17.
- Do not consider options 3) and 4).
1: The TAT associated with the PSCell continues running when the SCG is switched from activated to deactivated state and the UE considers the TA as valid as long as it is still running.
3: The SCG activation indication can indicate the TCI state (with or without BWP switching) for PDCCH/PDSCH reception. Otherwise, the UE uses the previously activated TCI states and the network should ensure that the relevant TCI states are configured and activated for the UE to monitor PDCCH at RACH-less SCG activation.
4: The UE performs RLM and BFD on PSCell while the SCG is deactivated if network configures it.

 

In this contribution paper, we further discuss whether UE should provide reports related to RLM or BFD to the network while in SCG deactivated, upon detecting RLF or BFD. We also discuss other aspects of UE behavior in deactivated SCG.
2 Radio link failure reporting in SCG deactivated
In the last RAN2 meeting (RAN2 #115-e [1]), it was agreed that UE performs RLM and BFD on PSCell if it is configured by the network. We assume in this section that UE is configured to perform RLM and BFD in deactivated SCG.
UE may experience RLF on a serving cell because the configured current and neighbor beams are no longer providing coverage, e.g., if the UE has moved relative to those beams, or because there is some obstruction between the UE and the base station. Upon detection of RLF on the PSCell, UE should report this to the network. This enables the network to then possibly reconfigure the UE with an updated set of beams and RSs to monitor.
[bookmark: _Hlk85582134]Proposal 1. UE transmits RRC SCGFailureInformation message to MN upon detecting RLF on PSCell while in SCG 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. The alternative is to report the occurrence of BFD to the MN. 
Proposal 2. Upon detecting BFD on the PSCell while in SCG deactivated, UE reports the occurrence of BFD to the network via the MCG.  
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 3. Upon detecting BFD on the PSCell in SCG deactivated UE reports BFD by transmitting 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/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]. 
Observation 1. 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 SN 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 forwards 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). Based on the information in SCGFailureInformation, MN and SN may provide a reconfiguration to the UE. 
[bookmark: _Hlk85582212]Proposal 4. Upon receiving SCGFailureInformation, in case MN decides not to change the PSCell, MN and SN may optionally provide a reconfiguration to the UE in response. SN may provide in an RRC reconfiguration 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. 
SN can provide the updated set of beams, RLM RSs, BFD RSs, and additional RSs using the IE RadioLinkMonitoringConfig.
In order to assist SN 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 SN to determine the configuration of updated beams and RSs as in Proposal 4, UE should report PSCell beam measurement results in SCGFailureInformation.
Proposal 5. UE should be configured to report PSCell beam measurement results in SCGFailureInformation while in SCG deactivated.  
With regard to Proposal 4, 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 6. Upon receiving the RRC reconfiguration message as discussed in Proposal 4, UE resumes performing RLM and BFD on the PSCell as per the provided configuration, while in SCG deactivated.  
An example timeline at the UE corresponding to Proposals 1-6 is shown in Figure 1.


[bookmark: _Ref68126605]Figure 1: An example timeline at the UE corresponding to Proposals 1-6
Upon UE detecting BFD or RLM, an option discussed in RAN2 #113-e email discussion [4] is to wait for SCG activation and upon SCG activation perform RACH on the PSCell. This option seems less preferable to us than the alternative option we have discussed in Proposals 1-6 above, in which it is possible and more likely for UE to have a usable beam to perform RACH (or SR) upon SCG activation. This can potentially reduce the activation delay and we think is useful especially when the time spent in deactivated state is somewhat long.  
[bookmark: _Hlk85582282]Observation 3. Upon UE detecting BFD or RLM, the option in which UE reports measurements via the MCG and waits for reconfiguration (Proposals 1-6 above) seems more preferable than the option where UE waits for SCG activation and performs RACH on activation, since it is possible and more likely in the former option for UE to have a usable beam upon SCG activation.
[bookmark: _Hlk85582333]3 Handling Time Alignment timer (TAT) of the PSCell in SCG deactivated  
It was agreed in the RAN2 #115-e meeting [1] 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.
If TA timer of the PSCell expires in SCG deactivated, then UE has lost UL synchronization with SN. One way for the UE to regain UL synchronization is to immediately perform RACH on the PSCell. However, performing RACH results in power consumption. Therefore, we propose that UE should not perform any procedure to maintain UL timing alignment with the SN once it has lost UL timing. Furthermore, as discussed in Section 4 below, no UL transmissions seem to be required while UE is in SCG deactivated, so that maintaining UL timing alignment with SN is not required once UL timing is lost.
[bookmark: _Hlk85582378]Proposal 7. While in SCG deactivated, if TA timer of the PSCell expires, UE does not perform any procedure, e.g., RACH on PSCell, to regain or maintain UL timing alignment with the SN.
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.
In Proposal 8, UE can make use of a usable beam if one is available to perform RACH, instead of performing RACH as in initial access.
[bookmark: _Hlk85582452]4 CSI-RS measurements and reporting in SCG deactivated
Configuration of CSI-RS resources for CSI-RS measurements is provided in CSI-MeasConfig in RRC reconfiguration message. We think that performing CSI-RS measurements on the PSCell for the purpose of CSI reporting should not result in significant additional power consumption if RRM measurements involving measuring CSI-RS are already being performed. However, there are two issues that need to be addressed:
Issue 1: How to transmit CSI reports in SCG deactivated.
Issue 2: Whether performing CSI-RS measurements and reporting after SCG activation impacts SCG activation delay.
On Issue 1, for UE to be able to perform CSI reporting, UE needs to maintain UL timing with SN. After TA timer of the PSCell expires, maintaining UL timing requires UE to be able to receive TA commands from SN through the MCG that involves significant specification changes (impacts on Xn/X2 and MAC specifications). 
Observation 4. Transmission of CSI reports on PSCell UL impacts power savings and if TA timer of the PSCell expires, requires UE to maintain UL timing with SN while in SCG deactivated.
On Issue 2, CSI reports transmitted by the UE on PSCell UL can be used by the network to schedule the UE on the DL upon SCG activation with lower delay.  
In case UE performs RACH on SN upon activation in order to acquire UL timing, then since the RACH procedure delay is expected to be higher, CSI-RS measurements and reporting after activation may not contribute significantly to the delay. 
In case UE does not perform RACH on SN upon activation, a temporary RS mechanism together with SCG activation can enable the UE to quickly perform CSI-RS measurements and transmit CSI report to the SN upon SCG activation.
[bookmark: _Hlk61418776]Observation 5. CSI-RS measurements and reporting after SCG activation do not contribute significantly to the delay for SN to begin scheduling the UE on the DL upon activation.
Because of the above reasons (Observations 4, 5), we are leaning towards the following.
[bookmark: _Hlk85582509]Proposal 9. In SCG deactivated, UE does not perform PSCell CSI-RS measurements and reporting.       
4 Conclusion
Based on the above discussion, we recommend that RAN2 discuss the following observations and proposals.
Radio link failure reporting in SCG deactivated
Proposal 1. UE transmits RRC SCGFailureInformation message to MN upon detecting RLF on PSCell while in SCG deactivated.   
Proposal 2. Upon detecting BFD on the PSCell while in SCG deactivated, UE reports the occurrence of BFD to the network via the MCG.  
Proposal 3. Upon detecting BFD on the PSCell in SCG deactivated UE reports BFD by transmitting SCGFailureInformation to the MN (a new failure type can be introduced in the message for this purpose).  
Observation 1. 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.  
Proposal 4. Upon receiving SCGFailureInformation, in case MN decides not to change the PSCell, MN and SN may optionally provide a reconfiguration to the UE in response. SN may provide in an RRC reconfiguration 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 SN to determine the configuration of updated beams and RSs as in Proposal 4, UE should report PSCell beam measurement results in SCGFailureInformation.
Proposal 5. UE should be configured to report PSCell beam measurement results in SCGFailureInformation while in SCG deactivated.  
Proposal 6. Upon receiving the RRC reconfiguration message as discussed in Proposal 4, UE resumes performing RLM and BFD on the PSCell as per the provided configuration, while in SCG deactivated.  
Observation 3. Upon UE detecting BFD or RLM, the option in which UE reports measurements via the MCG and waits for reconfiguration (Proposals 1-6 above) seems more preferable than the option where UE waits for SCG activation and performs RACH on activation, since it is possible and more likely in the former option for UE to have a usable beam upon SCG activation.
Handling Time Alignment timer (TAT) of the PSCell in SCG deactivated
Proposal 7. While in SCG deactivated, if TA timer of the PSCell expires, UE does not perform any procedure, e.g., RACH on PSCell, to regain or maintain UL timing alignment with the SN.
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.
CSI-RS measurements and reporting in SCG deactivated
Observation 4. Transmission of CSI reports on PSCell UL impacts power savings and if TA timer of the PSCell expires, requires UE to maintain UL timing with SN while in SCG deactivated.
Observation 5. CSI-RS measurements and reporting after SCG activation do not contribute significantly to the delay for SN to begin scheduling the UE on the DL upon activation.
Proposal 9. In SCG deactivated, UE does not perform PSCell CSI-RS measurements and reporting.       
References
[1] Chair notes, RAN2 #115-e meeting.
[2] R2-2108865	Summary of RAN2 #115-e meeting email discussion, [AT115-e][223][R17 DCCA] Network-triggered SCG activation (Huawei). 
[3] RAN2 Chair notes, RAN2 #112-e meeting.
[4] R2-2101969	Email discussion, [AT113-e][230][eDCCA] Solution alternatives for SCG activation and deactivation.

3GPP
image1.emf
UE MN SN

RRCReconfiguration (indication to include beam 

measurements in SCGFailureInformation in SCG deactivated)

SCG activated

RRCReconfiguration (SCG 

deactivation indication)

 

UE enters SCG deactivated

 

UE performs RLM and BFD 

SCG deactivated

UE detects RLM or BFD 

SCGFailureInformation (including 

beam measurement results)

MN forwards the info in 

SCGFailureInformation

RRCReconfiguration (updated beams, RLM RSs, and BFD RSs)

UE resumes RLM and BFD 

RRCReconfiguration (SCG 

activation indication)

UE performs RACH on a usable beam 

SCG activated


Microsoft_Visio_Drawing.vsdx
UE
MN
SN
RRCReconfiguration (indication to include beam measurements in SCGFailureInformation in SCG deactivated)
SCG activated
RRCReconfiguration (SCG deactivation indication)
UE enters SCG deactivated
UE performs RLM and BFD
SCG deactivated
UE detects RLM or BFD
SCGFailureInformation (including beam measurement results)
MN forwards the info in SCGFailureInformation
RRCReconfiguration (updated beams, RLM RSs, and BFD RSs)
UE resumes RLM and BFD
RRCReconfiguration (SCG activation indication)
UE performs RACH on a usable beam
SCG activated



