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1. Introduction
RAN2 has the following objectives for this work item to specify MR-DC enhancements [1]:
1. Support efficient activation/de-activation mechanism for one SCG and SCells 
· Support for one SCG  applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4]
· Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4]
· This objective applies to FR1 and FR2

2. Support of conditional PSCell change/addition [RAN2,RAN3]
· support scenarios which are not addressed in Rel-16 NR mobility WI

In this contribution, we discuss some aspects of power-efficient SCG activation/deactivation.
2. Discussion
2.1 SCell State
In the RAN2#112e meeting, RAN2 made the following agreements for cell state transition when SCG is deactivated [2]:
7a: While the SCG is deactivated:
- there can be SCG SCells in deactivated state
- there cannot be SCG SCells in activated state
- it is FFS whether there can be SCells in SCG dormant state.

In our view, SCG SCells don’t need to be in the dormant state while the SCG is deactivated because; 
-	SCells in the dormant state also consumes power. 
-	The purpose of the SCells is to increase the data throughput. However, the UE cannot transmit any data while the SCG is deactivated. 
If RAN2 consider supporting fast SCG activation, it is enough to keep only PSCell in the dormant state while the SCG is deactivated.
Therefore, from the power-efficiency perspective, we propose that all SCG SCells should be deactivated while the SCG is deactivated.
Proposal 1. For power-efficient SCG deactivation, SCG SCells should be in the deactivated state while the SCG is deactivated.

2.2 (De)Activation Indication
Based on the following agreements, we can assume that the UE receives an indication in the RRC configuration to activate the SCG from the deactivated state via MCG at some RRC procedures [2]:
The work will focus on a single deactivated SCG.
Continue RAN2 work with the assumption that when the SCG is deactivated, the UE does not monitor PDCCH on the PSCell. This assumption can be reconsidered if issues are found.
SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.
After the session closed, Samsung commented offline that the agreement 1 is not clear and its intention was as follows: 
1       SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) can be configured at PSCell addition/change, RRC resume or HO.
The WI rapporteur (Huawei) indicated this was the intention, so this wording is recommended to clarify the meaning of the original agreement 1 above. 

The purpose of the SCG activation via SCG is to support fast SCG activation by removal of inter-node signalling. However, RAN2 needs to decide first whether the UE can receive the SCG activation indication via SCG. 
In our view, the SCG activation via SCG shouldn’t be allowed to avoid PDCCH monitoring on SCG while the SCG is deactivated. Otherwise, the UE should consume its power to monitor PDCCH on SCG. Note that the PDCCH monitoring is the most critical cause of power consumption.
Proposal 2. For power-efficient SCG deactivation, the SCG activation indication is only provided via MCG

2.2 RRM
In the RAN2#112e meeting, RAN2 made the following agreements for RRM [2]:
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)
8a: 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.
8b: Relaxation of RRM measurement requirements (as compared with non-DRX activated cell requirements) while the SCG is deactivated is FFS.

RAN2 agreed to support the RRM measurements configured by SN while SCG is deactivated, but most companies also proposed that the reduced measurements would be useful to maximize the power saving gain of the SCG deactivation.
One simple way to reduce the measurements would be to let UE measure pre-defined frequencies according to the fixed rule, i.e. measurement for serving frequencies while SCG is deactivated. According to the previous agreement, the measurement for PSCell should always be maintained to support PSCell mobility for deactivated SCG. However, in case of SCell mobility, it is not as essential as PSCell mobility and the SCells can be changed or removed after SCG activation. Therefore, it seems reasonable that network can configure whether to measure for each SCell frequency.
The measurement for neighbour frequency also may be essential in some cases for robust PSCell mobility. If UE is allowed to suspend the measurements for a certain neighbour frequency, the frequency should be less essential than other frequencies. However, it is impossible for UE to make a decision on which neighbour frequency is more/less essential. Therefore, the pre-defined rule based reduced measurement is also not suitable for neighbour frequency measurements.
If SCG (de-)activation command is always signalled via SCG RRCReconfiguration, the reduced measurements can rely on explicit reconfiguration, i.e. using measConfig in SCG RRCReconfiguration. However, if the SCG can be deactivated by MCG without coordination with SCG, the SCG RRCReconfiguration based solution cannot work in this case. Even though the SCG always get involved in the SCG (de-)activation, if lower layer signal, e.g. MAC or PHY layer, is used to indicate the SCG (de-)activation, the measurement reconfiguration using RRC signal is very cumbersome, especially when the SCG (de-)activation is frequently commanded. 
To avoid bulky signalling whenever SCG is activated/deactivated, nonessential measurement object should be pre-configured, and UE should be allowed to autonomously suspend the measurements on nonessential measurement object when SCG is deactivated, and resume it when SCG is activated.
Proposal 3. For nonessential frequencies pre-configured by SN, UE suspends the measurements when SCG is deactivated, and resumes it when SCG is activated.

Another way to reduce the power consumed by RRM measurement would be to relax further the measurement requirements. For SCell frequency, the relaxed measurement is already supported. If further relaxation is needed, e.g. for PSCell frequency or neighbour frequency, new relaxed requirement should be defined, and it should be up to RAN4.
Proposal 4. Leave the further relaxation of RRM measurements up to RAN4.

3. Conclusion
In this contribution, we have the following proposals:
Proposal 1. For power-efficient SCG deactivation, SCG SCells should be in the deactivated state while the SCG is deactivated.
Proposal 2. For power-efficient SCG deactivation, the SCG activation indication is only provided via MCG
Proposal 3. For nonessential frequencies pre-configured by SN, UE suspends the measurements when SCG is deactivated, and resumes it when SCG is activated.
Proposal 4. Leave the further relaxation of RRM measurements up to RAN4.
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