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1 Introduction
In RAN2-111e, the following understanding was reach by the companies [1]:
·   FFS how signalling and inter-node interaction works at activation deactivation (e.g. MN triggered, SN triggered, UE triggered, signalling mechanism, which node is in control etc)

·   FFS if for deactived SCG, the UE stop monitoring PDCCH for PSCell and SCells of the SCG

·   FFS if For the PSCell in deactivated SCG, the UE performs CSI/RRM measurement and report; AGC; beam management; RLM

In the email discussion [Post111-e][919][eDCCA] Efficient activation deactivation of SCG (Huawei) [2], there are still many issues that companies have different views.
In RAN2-112e, the following agreements have been achieved by the companies [3]:

· 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
· SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.

· 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 RAN2-112e meeting, CSI report, RLM issues were not discussed. The need of RACH for SCG activation is FFS.

In this Tdoc, we further discuss the open issues including CSI report, RLM on deactivated SCG and the need of RACH. 
2 Discussion
2.1 Radio link failure handling for deactivated SCG
During the email discussion [3], 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 [3], if RLM for deactivated SCG PSCell is not supported, a straightforward damage can be seen is that the network 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. 
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 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. In these scenarios, the network is more rely on RLM to address the SCG link degradation issue due to the mobility since there may not be other candidate SNs nearby to switch the UE to. In addition, there are other causes for degradation of link with the serving SN such as the UE moving into the shadowing to the SN. Therefore, the scenarios that serving SN RLF occurs before the network being able to switch the UE to another SN is not rare. It is as important as RRM for mobility.
Observation 1: The RLF with serving SCG can occur often, which cannot be avoided by SN switching. 
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Figure 1. Mobility with deactivated SCG
Figure 1 demonstrates the major mobility actions with deactivated SCG. As discussed previously, if RLF is not performed for the deactived serving SCG, it can happen often that the SCG is not functional but the MN is not aware of that. This will lead to that the network activate a non-function SCG and cause data loss and service interruption. As shown in Figure 1, at step 2, if the RLF is performed on the PSCell with deactivated SCG, if the SCG link frame failure rate is too high, the UE will declare a RLF and report it to the MN. This allows MN to prepare for losing the serving SN, and release the split bearer with the failed SN at the steps 4 and 5. Before the MN is able to add another SN, the MN can be prepared on how to handle the data if they arrived without the help from the SN. This is much better than damage control after the MN realized the serving SCG is not functional. Therefore, it is desirable to maintain RLM on the PSCell with the deactivated SCG.
Proposal 1: Maintain RLM on the PSCell with the deactivated SCG.
During the email discussion, the main concern with RLM is power consumption. It is a valid concern given the motivation of deactivation is power saving. To address the issue, there may be trade-offs:
1. Make the RLM configurable for deactivated SCG. For the services have high reliability and low delay requirements, RLM can be maintained. 

2. When RLM is maintained for deactivated SCG, we can consider longer detection period for BLER detection. 
When SCG is deactivated, the requirement on RLM is not to maintain the high reliability as for the activated case. It is mainly to ensure the MN to be aware that the SN is functional. It seems the longer detection period for out of sync detection maybe fine in this scenario. RAN4 input is beneficial to determine the right detection period of RLM used for the PSCell with deactivated.
Proposal 2: Send an LS to RAN4 to request their input on RLM detection periodicity when RLM is maintained on the PSCell with deactivated SCG.
2.2 CSI measurement and reporting for deactivated SCG 
In the email discussion, there was no consensus on whether CSI measurement and reporting for deactivated SCG. As many companies pointed out that to support the cell level measurement for RRM, the beam level CSI measurement is required. Therefore, CSI measurement is anyway needed.
Most concern is on the CSI report. It deserves further discussion. CSI report will increase the power consumption. On the other hand, CSI report can support the beam management after the activation such that the UE can get faster services with high quality. Again, CSI report can be optionally configured only to delay sensitive application/UEs. If adopted, power saving should be taken into consideration. Reasonable longer reporting periodicity maybe applied.
If power consumption of continues CSI report is really a concern, a compromised solution could be letting UE to further process the CSI-RS measurement and report a number of CSI-IDs of the best CSI-RSs whose measurement is above a threshold. The maximum number of CSI-ID to be reported will be specified. The best CSI-IDs are reported to the MN only changes are reported. 
Proposal 3: Support the CSI measurement on the PSCell with deactivated SCG.

Proposal 4: Consider optionally support periodic CSI report to the PCell with deactivated SCG.

Proposal 5: Consider to support report of the CSI_IDs of the best CSI-RSs of the deactivated SCG. 

2.3 Need of RACH at the SCG activation 
In last RAN2 meeting, due to the power consumption concern RAN2 reached an understanding: “RAN2 assumes that UE will not perform SRS transmission while the SCG is deactivated”. Without UE transmitting SRS to the deactivated SN for TA update, there are several scenarios on the need of UE performing random access via RACH to the SN for activation: 
· TAT timer is not expired and RACH is not needed.
· TAT is expired, but RACH less criterion is met (as in LTE for RACH-less HO, TS36.300): Timing advance (TA) =0 or the TA from the source gNB can be reused.
· TAT is expired, the network is not able to estimate the new valid TA, the network notifies the UE to perform RACH random access when SCG activation is triggered. Although random access will take longer time for SCG activation, RACH has to be used in this case, then so be it.
Observation 2: There are scenarios RACH is not needed for SCG activation.

Given other RACH-less scenarios still need more study and input from other RANs, we propose the following as baseline for SCG activation:
Proposal 6: If TAT is not expired RACH is not needed, otherwise RACH is used for SCG activation as a baseline. 

3 Conclusions
Based on the above discussion, we have the following:
Observation 1: The RLF with serving SCG can occur often, which cannot be avoided by SN switching.
Observation 2: After TAT timer is expired, there are scenarios RACH is not needed for SCG activation.
Based on the above observations, we propose:
Proposal 1: Maintain RLM on the PSCell with the deactivated SCG.
Proposal 2: Send an LS to RAN4 to request their input on RLM detection periodicity when RLM is maintained on the PSCell with deactivated SCG.
Proposal 3: Support the CSI measurement on the PSCell with deactivated SCG.

Proposal 4: Consider optionally support periodic CSI report to the PSCell with deactivated SCG.

Proposal 5: Consider to support report of the CSI_IDs of the best CSI-RSs of the deactivated SCG. 

Proposal 6: If TAT is not expired RACH is not needed, otherwise RACH is used for SCG activation as a baseline.
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