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1 Introduction
In RAN2-111e, the following understanding was reach by the companies [1]:
·   FFS if For the PSCell in deactivated SCG, the UE performs CSI/RRM measurement and report; AGC; beam management; RLM

In RAN2-112e meeting, the following agreements on RRC measurement/reporting regarding to deactivated SCG have been achieved by the companies [2]:

· As a baseline, MN-configured RRM measurement/reporting procedures do not depend on the SCG activation state (deactivated or activated). Further optimisations are not precluded.

· While the SCG is deactivated, PSCell mobility is supported. MN- and SN-configured measurements are supported for deactivated SCG. 

· FFS1: Details on the performed measurements (e.g. all SN configured measurements or subset based on certain criteria, restrictions on inter-frequency/RAT)

· FFS2: Support for SCell addition/mobility

· FFS3: Reporting procedure

· FF4: PSCell mobility procedure

· RAN2 assumes that UE will not perform SRS transmission while the SCG is deactivated. This assumption can be reconsidered if issues are found.

· FFS if RACH is needed for SCG reactivation
· It is FFS whether the network can configure the UE stop certain configured RRM measurements while the SCG is deactivated, or can release certain RRM measurements at SCG deactivation.

· Relaxation of RRM measurement requirements (as compared with non-DRX activated cell requirements) while the SCG is deactivated is FFS.
In RAN2-113e meeting, the following agreements have been achieved by the companies [3]:

The UE decides not to perform random access (one option to be selected):

·   option 2a) if the TA timer is still running and possibly other conditions (FFS how TAT starts)
·   option 2b) based on the contents of the SCG activation indication

FFS for option 2a): in the SCG deactivated state, the UE monitors some DL beams (FFS if the same as BFD or RLM) and, if the UE sees that the beams are not good enough (details FFS), the UE either (one of the options to be selected):

-
will perform random access upon reception of the next SCG activation indication from the MCG

-
reports measurement results (details FFS) via the MCG and wait for reconfiguration.
Continue to discuss whether some kind of beam monitoring (similar to RLM/BFD) should be supported when the SCG is deactivated. FFS if this only applies to when TAT is running.
In RAN2-112e and RAN2-113e meetings, CSI report, RLM issues were not discussed. It is expected this topic will be discussed in RAN2-113 bis-e meeting.
In this Tdoc, we further discuss the open issues including CSI report, RLM on deactivated SCG. 
2 Discussion
2.1 RRM and RLM for deactivated SCG
During the RAN2-112e discussion [2], companies reach the consensus on RRM as the following:
Proposal 4a: As a baseline, MN-configured RRM measurement/reporting procedures do not depend on the SCG activation state (deactivated or activated). Further optimisations are not precluded.
Proposal 4b: While the SCG is deactivated, PSCell mobility based on SN-configured measurements is supported.
While SCG is deactivated, PSCell mobility is supported. On the other hand, there was no consensus on supporting RLM on the PSCell when SCG is deactivated. 

As indicated by some companies [2], if RLF for deactivated SCG PSCell is not known by the MN, a direct damage can be that the MN may activate a non-functional SCG. If this happened to the application which requires fast activation on the deactivated SCG, the delay is even more than simple SN addition and is not acceptable. It will also cause the MN mis-planning the traffic delivery and lead to data loss and service interruption. 
Looking into the SN mobility, there are different scenarios. In some scenarios the UE is moving around the border area of multiple SNs. In these scenarios, RRM plays an active role on SN mobility for MN to switch the UE’s PSCell from one SN to another SN. In some other scenarios, the UE is simply moving away from the border area with the current serving SN, e.g., moving towards the MN. In these scenarios, the SN mobility mechanism may not help since there is no other good candidate SNs nearby for the UE to switch to. In addition, there are other causes for degradation of the link with the serving SN such as the UE moving into the shadowing to the SN transmission. Therefore, the scenarios that serving SN RLF occurs before the network being able to switch the UE to another SN is not rare. 
Observation 1: The RLF with deactivated serving SCG can occur often when neighbouring SN for PSCell switching is not available. 
In addition to RLF of the deactivated SCG, there is also SCG/PSCell link condition fast degradation and recovery scenarios. This can occur often with high frequency band. To address this issue, in addition to other mobility events, event A1 and A2 should be configured for RRM of the deactivated SCG:
· A1: When PSCell link degradation below a threshold triggers the measurement report to MN – SCG link is bad cannot be activated.
· A2: When PSCell link condition is above a threshold triggers the measurement report to MN – SCG link is recovered and is allowed for SCG activation.
Those events will trigger the UE measurement report to the MN. Based on the measurement report, the MN can quickly determine whether the PSCell link condition is good or not. With the expectation that the PSCell link condition could be quickly recovered soon, A1 does not cause release of the deactivated SCG.
Observation 2: in addition to other mobility events, network can configure event A1 and A2 for RRM on deactivated serving SCG with A1 does not trigger the MN to release the SCG.
One merit of the maintaining RLM with deactivated SCG is that the UE simply maintain the existing RLM mechanism on deactivated PSCell. There is no new requirement on both the UE and network. The impact to the standards and implementation is minimal. 

From early RAN2 discussions, the main concern on maintaining RLM is power consumption. In fact, the activity consuming most power is measurement report transmission. The second most power consumption is for performing measurement. Both need to be conducted by the UE for RRM. RLM does not need to transmit measurement report to MN. The measurement anyway is already performed for RRM. Therefore, the additional power consumption due to RLM is limited and is secondary. To further save UE power, we can make the RLM configurable and maybe relaxed together with relaxed RRM for deactivated SCG. Only for the services have high reliability and low delay requirements, RLM can be maintained at deactivated SCG. 
Observation 3: Maintaining RLM on deactivated SCG does not impose new requirement on both UE and network, impact to the standards and implementation is minimal.

Observation 4: Additional power consumption for maintaining RLM on deactivated SCG is minimal.


[image: image1.emf]UE

MCG

Deactivated 

SCG

New 

Deactivated  

SCG

1. RRM measurement report 

0-0 data service flow

0-1 SCG is deactivated

12. data service flow split with MN and new SN

X

13. new SCG is activated by MAC CE and start data TX

UPF

X

3. RLF report for deactivated SCG

6. SN addition request(SCG state = deactivated)

4. SCG failure 

handling, release SCG

5. release the bearer with the failed SCG

7. SN addition request ack

8. SN addition RRC reconfig

9. RRC reconfig complete

10. MAC CE SCG activation

11. Sync & Random Access Procedure

2. RLM for 

deactivated SCG


Figure 1. Mobility with RRM and RLM on deactivated SCG
Figure 1 demonstrates the RRM and RLM procedures during mobility with deactivated SCG. As shown in Figure 1, at step 2, the RLM is maintained and performed on the PSCell of deactivated SCG. If the SCG link condition meets the RLF criterion, the UE will declare a RLF and report it to the MN. This additional SCG RLF information allows MN to prepare for losing the serving SN, and release the SN with split bearer at the steps 4 and 5. Before the MN is able to add another SN, the MN could be prepared on how to handle the data if they arrived before a new SN is available. This could be more efficient for resource allocation and traffic planning at the network. 
After the UE report RLF to MN, MN continues to perform its configured RRM and can re-add the SN based on RRM at the MN, as is shown in step 6: MN sends a SN addition request to a new SN with SCG state set to ‘deactivated’. When new data is arrived and MN decided to activated the SN, the MN sends SCG activation command to the UE at step 10. Then the UE performs Random Access to the new SN. The newly selected serving SN can be a new neighbouring SN or the previous serving SN. The SCG activation command can be a MAC CE for fast SCG activation to minimize the activation delay.
Observation 5: RLF report could provide more information to MN for it to take action accordingly.
Proposal 1: RAN2 to discuss and consider to maintain RLM on the deactivated SCG.

Proposal 2: Allow MAC CE to be an alternative SCG activation command.
2.2 TAT and RLM for deactivated SCG

Early RAN2 agreement:

Continue to discuss whether some kind of beam monitoring (similar to RLM/BFD) should be supported when the SCG is deactivated. FFS if this only applies to when TAT is running.
BFD and RLM can be handled differently. If there is individual serving beam is failed but other beam is still available, beam management can take care of the situation. At the SCG activation, if BF is detected, the UE should perform random access to the SCG even TAT timer is still running.
At the SCG activation, if a RLF is detected, it means PSCell is failed and not good beam is available. In this case, the UE does not need to perform the random access and only need to report RLF to the MN.
Proposal 3: Upon received activation command, if a RLF is detected at the UE, the UE does not perform random access and report SCG RLF to the MN regardless whether TAT is running or not.
3 Conclusions
Based on the above discussion, we have the following:
Observation 1: The RLF with deactivated serving SCG can occur often when neighbouring SN for PSCell switching is not available. 
Observation 2: in addition to other mobility events, network can configure event A1 and A2 for RRM on deactivated serving SCG with A1 does not trigger the MN to release the SCG.
Observation 3: Maintaining RLM on deactivated SCG does not impose new requirement on both UE and network, impact to the standards and implementation is minimal.

Observation 4: Additional power consumption for maintaining RLM on deactivated SCG is minimal.

Observation 5: RLF report could provide more information to MN for it to take action accordingly.
Based on the above observations, we propose:
Proposal 1: RAN2 to discuss and consider to maintain RLM on the deactivated SCG.
Proposal 2: Allow MAC CE to be an alternative SCG activation command. 
Proposal 3: Upon received activation command, if a RLF is detected at the UE, the UE does not perform random access and report SCG RLF to the MN regardless whether TAT is running or not.
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