3GPP TSG RAN WG2 Meeting #115-e





R2-2107603
Electronic Meeting, August 9th – 27th, 2021




Agenda item:
8.2.2.2
Source:
Apple Inc
Title:
TA Maintenance and other RRM UE actions in SCG deactivated state
Document for:
Discussion and Decision
1. Introduction
Using email discussion [Post114-e][231, RAN2 discussed different aspects of SCG deactivated state activities and re-activation of SCG. In this discussion, companies are tending towards using of TAT for the validity of TA, to be used by the UE in RACH-less SCG re-activation. We think that using just TAT timer is not correct method to determine if the TA is valid or not, and we think RAN2 should atleast follow the SDT CG configuration validity like concept where the measure RSRP is also a factor for the UE to decide if the TA is valid or not. For this, we think the UEs RRM activity during SCG deactivated state can be used.

In addition, as we also list some of the other RRM related aspects the UE can do in SCG deactivated state in this paper.
2. Discussion

2.1. 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 1: 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 2: In SDT work-item, UL TA is considered to be valid based on the measured RS quality (the RSRP change < threshold), along with the SDT TA-Timer, and same logic/scenario is applicable here.

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 1: 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 3: 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 2: The NW has the option to configure the UE to consider that the TA is always valid during SCG deactivation.   
2.2. 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 4: With no PDCCH monitoring, RLM on the PSCell is not critical in SCG deactivated state.
Observation 5: 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 6:  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 3:  RLM/BFD/BM is not needed in SCG deactivated state. Beam measurements and reporting using RRM is sufficient.
2.3. RRM

It has been discussed in the previous meetings on the RRM aspects of the UE in SCG deactivated state and we list the relevant agreements for easier reference. In this section we focus on how to effectively use the RRM measurement activity, while still ensuring that UE power-saving is not compromised.
	· 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 7: The UE is expected to perform RRM while in SCG deactivated state. We can use this aspect to help speed up re-activation.

Observation 8: 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 9: The UE’s SCG RRM measurements during SCG deactivated state should be designed to also make the operation power efficient compared to the RRM activities the UE perform during SCG active state.

We can see that there are already some existing design that we can build on, for RRM activity design for UE in SCG deactivated state:

· If the UE is configured with SCG C-DRX while in SCG activated state, the UE can maintain the same C-DRX in deactivated SCG state, albeit with relaxed SCG measurements, which are subject to RAN4 as well.

· Alternatively (or in case SCG C-DRX was not configured), the UE can base the RRM measurements in SCG deactivated state based on a MeasCyclePSCell (similar to the SCell measurement).
· For the SCell of SCG, RAN2 already agreed to deactivate the SCells. In SCG deactivated state, the SCell of SCG can be measured in further relaxed fashion for eg., N x MeasCycleScell
· Regarding the neighbor cell measurement activity, the UE keeps normal NCell meas for MN, and for SN configured NCells, UE can skip RRM altogether, as the main aim is to preserve the PSCell quality.
Based on the above, we propose the below for the UE actions for RRM in SCG deactivated state.

Proposal 4: 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 : RAN2 to discuss the below options for RRM activities in SCG deactivated state:

· Reuse of  SCG C-DRX while in SCG activated state with relaxed SCG measurements, which are defined by RAN4.

· RRM measurements in SCG deactivated state based on a MeasCyclePSCell (similar to the SCell measurement).
· Further relaxed SCell measurement (for eg., N x MeasCycleScell)
· Normal NCell meas for MN, while skipping RRM on NCells configured by SCG.
3
Conclusions

Observation 1: 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 2: In SDT work-item, UL TA is considered to be valid based on the measured RS quality (the RSRP change < threshold), along with the SDT TA-Timer, and same logic/scenario is applicable here.

Observation 3: 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 4: With no PDCCH monitoring, RLM on the PSCell is not critical in SCG deactivated state.
Observation 5: 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 6:  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.
Observation 7: The UE is expected to perform RRM while in SCG deactivated state. We can use this aspect to help speed up re-activation.

Observation 8: 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 9: The UE’s SCG RRM measurements during SCG deactivated state should be designed to also make the operation power efficient compared to the RRM activities the UE perform during SCG active state.

Proposal 1: 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 2: The NW has the option to configure the UE to consider that the TA is always valid during SCG deactivation.   

Proposal 3:  RLM/BFD/BM is not needed in SCG deactivated state. Beam measurements and reporting using RRM is sufficient.
Proposal 4: 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 : RAN2 to discuss the below options for RRM activities in SCG deactivated state:

· Reuse of  SCG C-DRX while in SCG activated state with relaxed SCG measurements, which are defined by RAN4.

· RRM measurements in SCG deactivated state based on a MeasCyclePSCell (similar to the SCell measurement).
· Further relaxed SCell measurement (for eg., N x MeasCycleScell)
· Normal NCell meas for MN, while skipping RRM on NCells configured by SCG.
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