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1. Introduction
The following were agreed in RAN2-113e [1] regarding the SCG deactivation feature. This document discusses the actions the UE can perform during SCG deactivated state that can help with efficient re-activation of SCG, including the topic of TA maintenance.
	· SCG activation can be requested by MN/SN/UE. FFS on how to accept/reject the procedure. FFS which signalling is used.

· SCG deactivation can be requested by MN/SN. FFS whether UE can request deactivation. FFS on how to accept/reject the procedure. FFS which signalling is used.

· RRC signalling is defined for the interaction between UE/MN and MN/SN in SCG activation/deactivation. FFS if lower-layer signalling is needed.

· Confirm that there is no PUSCH transmission on deactivated SCG. FFS if any other UL is allowed towards SCG.

· Confirm that there is no PDCCH monitoring on PSCell of the deactivated SCG.

· Confirm that there is no support of SCell dormancy for SCG SCells within a deactivated SCG.

· NW-triggered SCG activation is indicated to the UE via the MCG.

· NW-triggered SCG deactivation can be indicated to the UE via the MCG. FFS via SCG.

· The UE behaviour when the SCG activation is indicated to the UE via the MCG is one or more of the following options:

· option 1)
similar to reconfiguration with sync, i.e. the UE always initiates random access to the PSCell.

· option 2)
in certain cases:

· the UE does not initiate random access and monitors PDCCH on the PSCell (at the latest after the specified processing time).

· the SCG can schedule data transmission on the PDCCH

· 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.

· Further discuss the format and content of the SCG activation indication from the MCG to the UE after there is more progress on solution 2.

· 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.

· Clarify the meaning of "the UE maintains DL sync while the SCG is deactivated" (e.g. whether that is a consequence of doing RRM measurements of the PSCell or something more is needed).

· Further discuss the comparison between

· define a mechanism for SCG activation upon UL data arrival on SCG bearers

· use split bearer with primary path on MCG (network sees UL data and can initiate activation)

It is FFS whether the UE can provide some assistance information for deactivation of the SCG (but there is no proposal so far).


2. Discussion

2.1. RRM
It has been discussed in the previous meeting #112e on the RRM aspects of the UE in SCG deactivated state and we list the relevant agreements for easier reference.

	· MN- and SN-configured measurements are supported for deactivated SCG

· 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.

· When the SCG is in deactivated state, the UE sends MeasurementReport messages for measurement results of SN-configured measurements embedded in the E-UTRA (if the MCG is EUTRA) or in the NR (if the MCG is NR) ULInformationTransferMRDC message via SRB1

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

· 1)It is FFS whether NW can configure the UE stop/release certain configured RRM measurements while the SCG is deactivated

Relaxation of RRM measurement requirements (as compared with non-DRX activated cell requirements) while the SCG is deactivated is FFS


Observation 1: The UE is expected to perform RRM while in SCG deactivated state. We can use this aspect to help speed up re-activation.
Observation 2: The primary purpose of the RRM by the UE in deactivated SCG state is to let the NW know about the signal conditions of at least the PSCell (which can be used for mobility and other aspects by the NW). UE measurement of SCells in SCG is absolutely necessary and the UE can benefit in power savings if the SCell RRM is relaxed.
Proposal 1: NW can optionally provide a separate RRM configuration to the UE to be used in SCG deactivated state. FFS if a separate explicit configuration is needed or if the UE can assume this implicitly. 
2.2. TA Handling using RRM
While the RRM on the PSCell performed by the UE during SCG deactivated state can fluctuate (like any measurement of a serving cell in CONNECTED mode) due to the inherent characteristics of the wireless channel, and due to beam and UE mobility, the long term averaged signal strength of the serving cell (PSCell in the SCG deactivated state) does provide an indication of the UE’s relative distance from the PSCell.  If the averaged signal strength increases over time, it can be fairly assumed that the UE might be nearing the PSCell base station and vice-versa, as shown in Figure 1.
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Figure 1: Averaged signal strength vs UE mobility from the base station
In can be seen from Figure-1 that if the long-term averaging as well as the definition of the thresholds are used correctly, just RRM measurements alone can provide a fairly accurate picture of whether the UE saved TA value can be valid or not. If we allow the NW to configure (or re-use) the averaging and threshold parameters, the UE can make a decision on whether it can re-use the TA or not when the UE moves back to SCG activated state.
Observation 3: As has been used for UE mobility, the RRM measurements (with proper configuration of time-domain averaging as well as triggering thresholds) can provide a fairly reasonable estimate of whether the UE have moved towards or away from the base-station enough that the stored TA might not be valid anymore.

Therefore we propose the below, in the interest of keeping things simple at the UE in SCG deactivated stated (and obviously for power-saving purposes).

Proposal 2: If the UE has a valid TA during SCG deactivation, in the SCG deactivated state, the RRM measurements of the PSCell are used to determine if the UE’s stored TA is valid or not. The NW can configure the UE with the averaging/filtering parameters as well as the thresholds/bias that are used by the UE to determine the TA validity.  FFS if the new parameters are needed or existing ones can be re-used.

Observation 4: In small cell deployments where the SCG is typically the booster small cell, the location of the UE with respect to the small cell does not impact the TA very much due to the small cell size. In such cases, there is no need to link RRM with TA, and the UE can be configured to just re-use the TA when it moves out of SCG deactivated state.

Proposal 3: The NW has the option to configure the UE to consider that the TA is always valid during SCG deactivation.   
2.3. RLM/BFD
It is already agreed that the UE does not monitor PDCCH during SCG deactivated state. We do not see the need to monitor actively the radio link if there is no PDCCH involved. Infact, the definition of RLM is to have the UE measure the hypothetical PDCCH for link quality, and it does not make much sense for the UE to consume more power of RLM purposes, when there is no need to monitor PDCCH.
In addition, the delay of SCG re-activation from the overall system perspective (if we consider the SN-MN interaction needed before the re-activation command is sent to the UE) is already pretty high and the NW can always re-start the RLM and beam aspects once the UE moves into SCG activated state, while using the RRM measurements (SSB based for eg) as the starting point at SCG re-activation.
Observation 5: With no PDCCH monitoring, RLM on the PSCell is not critical in SCG deactivated state.
Observation 6: With the ability of RRM to configure the UE to report beam RSRP measurements, additional beam management/recovery is not critical for the UE in SCG deactivated state.

Observation 7:  The delay of SCG re-activation from the overall system perspective (if we consider the SN-MN interaction needed before the re-activation command is sent to the UE) is already pretty high, and the latency added from not performing RLM/BM/BFD is not the chief contributor to the SCG re-activation latency.
Proposal 4:  RLM/BFD/BM is not needed in SCG deactivated state. Beam measurements and reporting using RRM is sufficient.
3
Conclusions

Observation 1: The UE is expected to perform RRM while in SCG deactivated state. We can use this aspect to help speed up re-activation.

Observation 2: The primary purpose of the RRM by the UE in deactivated SCG state is to let the NW know about the signal conditions of at least the PSCell (which can be used for mobility and other aspects by the NW). UE measurement of SCells in SCG is absolutely necessary and the UE can benefit in power savings if the SCell RRM is relaxed.

Observation 3: As has been used for UE mobility, the RRM measurements (with proper configuration of time-domain averaging as well as triggering thresholds) can provide a fairly reasonable estimate of whether the UE have moved towards or away from the base-station enough that the stored TA might not be valid anymore.

Observation 4: In small cell deployments where the SCG is typically the booster small cell, the location of the UE with respect to the small cell does not impact the TA very much due to the small cell size. In such cases, there is no need to link RRM with TA, and the UE can be configured to just re-use the TA when it moves out of SCG deactivated state.

Observation 5: With no PDCCH monitoring, RLM on the PSCell is not critical in SCG deactivated state.
Observation 6: With the ability of RRM to configure the UE to report beam RSRP measurements, additional beam management/recovery is not critical for the UE in SCG deactivated state.

Observation 7:  The delay of SCG re-activation from the overall system perspective (if we consider the SN-MN interaction needed before the re-activation command is sent to the UE) is already pretty high, and the latency added from not performing RLM/BM/BFD is not the chief contributor to the SCG re-activation latency.
Proposal 1: NW can optionally provide a separate RRM configuration to the UE to be used in SCG deactivated state. FFS if a separate explicit configuration is needed or if the UE can assume this implicitly. 

Proposal 2: If the UE has a valid TA during SCG deactivation, in the SCG deactivated state, the RRM measurements of the PSCell are used to determine if the UE’s stored TA is valid or not. The NW can configure the UE with the averaging/filtering parameters as well as the thresholds/bias that are used by the UE to determine the TA validity.  FFS if the new parameters are needed or existing ones can be re-used.

Proposal 3: The NW has the option to configure the UE to consider that the TA is always valid during SCG deactivation.   

Proposal 4:  RLM/BFD/BM is not needed in SCG deactivated state. Beam measurements and reporting using RRM is sufficient.
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