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1 Introduction
In RAN2#113e, we have the following agreement regarding to efficient activation/de-activation mechanism for one NR SCG. 

Agreements
· The work will focus on a single deactivated SCG.
· FFS if SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.
· 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.
· 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

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

Agreements
5: 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
6a: When the SCG is in deactivated state, the UE can receive an SCG RRCReconfiguration message embedded in an MCG RRC(Connection)Reconfiguration message on SRB1, like when the SCG is activated, and then the UE
- processes the SCG RRCReconfiguration message according to Rel-15/16 procedures (FFS if any restriction/difference)
- sends an SCG RRCReconfigurationComplete message in the MCG RRC(Connection)ReconfigurationComplete message according to Rel-15/16 procedures
6b: The SCG RRCReconfiguration can change the PSCell.  FFS if the UE does RACH towards the target PSCell, in that case.
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.
7b: FFS whether SCell can be added/reconfigured/released while the SCG is deactivated or this can be done only at SCG activation or after SCG activation.
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.

· [bookmark: _Hlk56180172]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. 

In this paper, we continues discuss several FFS points on PSCell deactivation behaviours.

2 Discussion
2.0 Purpose of SCG deactivation
First we would like explain our general view on the objective of “efficient activation/de-activation mechanism for one SCG in (NG)EN-DC, and NR-DC”. The main motivation is of course for power saving purpose. However, 3GPP has introduced several power saving mechanism that could apply to PSCell (e.g. wake-up signal, cross slot scheduling, reduced maximum MIMO layer) in Rel-16. In that case, we consider that the SCG deactivation (or PSCell deactivation) as an extreme way to further reduce SCG power. Secondly, the WI clear specify this objective does not involve RAN1 WG. So, RAN2 should aim to have a solution without RAN1 impact.

Putting PSCell in deactivated state (as SCell deactivation) looks like very simple solution in term of specification complexity and there is no RAN1 impact. It could of course reduce the power consumption to a very low level as only RRM measurement is performed for the SCG cells. One concern on PSCell deactivation would be the delay to activate a deactivated PSCell. We believe that this could be also reduced by the temp RS mechanism to be discussed in RAN1 for this Rel-17 MR-DC enhancement WI. Besides, the PSCell activation could also be used in case of overheating, which is a real concern for FR2 SCG. It would be better to deactivate all SCG instead of releasing the SCG.

Observation 1: For power saving purpose and for thermal protection, PSCell deactivation (as SCell deactivation behaviour) is simple and efficient. 

2.1 UE behaviour upon SCG deactivation 
Regarding to keep SCell dormancy in SCG deactivation state, we do not find the use case for it. If the SCG is put in deactivation state, we assume that there is no need to wake up a SCG SCell quickly. We may have to wake up PSCell efficiently. Furthermore, the Rel-16 SCell dormancy behavior is based on the model that dormant SCell is controlled by PSCell. If PSCell is also in deactivated state, it requests much more discussion on how to control dormant SCell and there is RAN1 impact. We think there is no need to have this kind of complexity.

Proposal 1: While the SCG is deactivated, the UE shall deactivate all SCG SCell(s) (i.e. SCG SCell(s) cannot be in dormant or activate state).

RAN2 has agreed that UE does not monitor PDCCH of PSCell in SCG deactivation state. We would like to further discuss other UE behavior in “deactivated PSCell” state.

Regarding to whether the UE should perform RLM/BFD on that PSCell, we think the benefit to have RLM/BFD supported for deactivated PSCell is unclear. Does the UE really have to spend power to maintain the perfect serving beam while the data is not really transmitted? We believe RRM is enough to maintain the mobility. However, if reduced RLM/BFD is agreed in power saving WI, we could further discuss whether to have it. 

For UL TA value maintenance, it will request to receive the MAC CE TA command and also triggering RACH while TA timer expire. Monitoring MAC CE (i.e. request monitoring PDCCH) or triggering RACH is not preferred at the PSCell deactivation state, which is designed for power saving and low data activity. Similarly, sending CSI-RS reporting on the deactivated PSCell request to maintain TA value and spend power on UL data transmission. This will prevent UE from going to deep sleep mode and increase power consumption. Another alternative is to send CSI reporting in MCG and use MCG MAC CE to maintain the TA value of SCG. Considering the inter-node delay and specification complexity, we don’t think this is a good idea.

Proposal 2: When a PSCell is deactivated
· The UE does not perform RLM/BFD on that PSCell
· The UE does not maintain the TA value for the SCG 
· The UE does not report CSI on the PSCell or for the PSCell

2.2 Reconfiguration during SCG deactivation
There are discussion on whether SCell can be reconfigured while SCG is deactivated. If we keep all SCell in deactivation state, the reconfiguration of SCell procedure in SCG deactivation will be very similar to what we have done in current reconfiguration procedure for deactivated SCell. However, of course the direct SCell activation should be avoid while SCG is deactivated.

Proposal 3: SCG SCell could be added/reconfigured/released while SCG is in deactivated state. However, SCG SCell could not be activated via RRC direct SCell activation while adding.

Another aspect is about the reconfiguration of RRM measurement while SCG is deactivated. Since RAN2 agreed that “MN- and SN-configured measurements are supported for deactivated SCG”, we think this implies that UE keep doing RRM measurement even if SCG is deactivated. We think it makes sense to allow reconfiguration of RRM measurement no matter SCG is activated or deactivated. However, we do not see the need to automatic release of RRM configuration while go into the SCG deactivate state. If necessary, the network could just release this RRM configuration by explicit signaling. 

Proposal 4: Reconfiguration of SCG RRM is supported while SCG in deactivated. The UE does not release RRM configuration automatically while go into the SCG deactivate state.

2.3 UE behaviour upon SCG activation
While the NW configure the PSCell back to “activated state”, we think the UE behavior is similar to the SCG addition procedure. The UE should trigger RACH to the configured PSCell (for synchronization) and resume the SCG transmission. In addition, during the discussion from last RAN2 meeting, a clear majority want to skip RACH if TA timer is not expired (meaning that TA value is still valid). We also agree that this is reasonable approach. 

Proposal 5: While the PSCell is activated from deactivated state, the UE shall 
· Trigger RACH to the PSCell if TA timer is expires
· Resume the SCG transmission for all radio bearers 

3 Conclusions	
Base on the discussion in section 2, we propose the following observations and proposals: 

[bookmark: _GoBack]Observation 1: For power saving purpose and for thermal protection, PSCell deactivation (as SCell deactivation behaviour) is simple and efficient. 

Proposal 1: While the SCG is deactivated, the UE shall deactivate all SCG SCell(s) (i.e. SCG SCell(s) cannot be in dormant or activate state).

Proposal 2: When a PSCell is deactivated
· The UE does not perform RLM/BFD on that PSCell
· The UE does not maintain the TA value for the SCG 
· The UE does not report CSI on the PSCell or for the PSCell

Proposal 3: SCG SCell could be added/reconfigured/released while SCG is in deactivated state. However, SCG SCell could not be activated via RRC direct SCell activation while adding.

Proposal 4: Reconfiguration of SCG RRM is supported while SCG in deactivated. The UE does not release RRM configuration automatically while go into the SCG deactivate state.

Proposal 5: While the PSCell is activated from deactivated state, the UE shall 
· Trigger RACH to the PSCell if TA timer is expires
· Resume the SCG transmission for all radio bearers 
