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1. Introduction
In the WI “Multi-Radio Dual-Connectivity enhancements” [1], the objective 1 is about supporting efficient activation/de-activation mechanism for one SCG and SCells as shown below, especially for one SCG in the perspective of RAN2. 
	1. [bookmark: _Hlk47449225]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
<< omitted >>



In this contribution, we will discuss the signaling procedure, the UE behavior and the networks behavior related to SCG dormant state to have a basic outline for the SCG dormant state.
2. Discussion
As stated in the RP-190919, UE power consumption is 3 to 4 times higher than LTE in some cases. And the UE data rate requirement may change from high to low every now and then. To save network and UE power consumption as well as reduce the activation/de-activation latency, it was agreed to introduce efficient activation/de-activation mechanism for one SCG in Rel-17.
In Rel-15 LTE euCA, a dormant SCell state was introduced to reduce SCell activation latency. The delay for first scheduling for dormant to active state transition can be reduced compared to activation from deactivated state. In Rel-16 LTE_NR_eDCCA, ‘dormancy’ behavior for SCells is to switch from active BWP to dormant BWP, i.e. to facilitate fast return to SCell utilization, especially for NR SCell. The SCell activation latency can be further reduced compared with MAC-CE based SCell state transition. Based on the initial discussion in the Rel-16, the potential solution for activating/de-activating SCells efficiently is to suspend the SCG, i.e. dormant SCG mechanism should be specified in Rel-17. 
Activity notification can be perceived by MN, SN or UE. If the SCG is set to dormant, it is impossible for it to send the activation indication to UE. In dormant SCG mechanism, MN will always keep in touch with SNs and UEs. The UE request can be sent to the MN and the MN can receive the activity notification from the SN for a specific UE, too. MN could make the decision about dormant/activation the SCG based on the received notification. Via MN, the indication can be sent to UE and the notification can be sent to the SN. 
Proposal 1: MN sends the SCG dormant/activation indication to UE and the SCG dormant/activation notification to the SN during the transition between SCG dormant state and SCG active state.
Based the proposal 1, following figure 1 shows the general procedure of dormant SCG mechanism:  


Fig.1. General procedure of dormant SCG mechanism
After the activity notification for dormant SCG, UE will receive the indication to start dormant SCG behavior (i.e. suspend the SCG) and the SN will be notified to keep UE context and stop data transfer. However, detailed behaviors of the UE and network for dormant SCG still need further discussions.
UE behavior
In Rel-15 LTE euCA, dormant SCell state is characterized by UE not monitoring PDCCH but continuing with CQI/RRM measurements and reporting for the dormant SCell. In Rel-16 LTE_NR_eDCCA, ‘dormancy’ behavior implies that the UE stops monitoring PDCCH but continues other activities such as CSI measurements, AGC and beam management. 
As stated in the WI, SCG activation/de-activation mechanism applies to (NG)EN-DC, and NR-DC. The definition of dormant SCG, especially the UE behavior after receiving the dormant SCG indication, should be discussed and defined first. To meet the requirement about power saving similar to the dormant state or behavior, the UE doesn’t need to monitoring PDCCH of all cells in the SCG when the SCG is configure to be dormant. 
Proposal 2: For dormant SCG, the UE suspends the SCG configuration and stop monitoring PDCCH for both PSCell and SCells of the SCG.
Unlike the activation latency in LTE, the latency of NR cell activation is mainly resulted from AGC, beam management and CSI/RRM measurement and report. Other potential UE behaviors could be the above activities to accelerate the transition from dormant state to active state. Unlike the previous mechanism, the dormant one is a group of cells including both PSCell and SCells. Some behaviors should be specified for PSCell and SCells, respectively. At the transition from dormant state to active state, the PSCell will always be activated with the suspended PSCell configuration. All the behavior prepared for PSCell activation should be kept to reduce the latency.
[bookmark: _Hlk47704220]Proposal 3: For the PSCell in dormant SCG, the UE 
· Continue performs CSI/RRM measurement and report; 
· Continue AGC;
· Continue beam management;
· Continue RLM.
For continuous behaviors above, we still need to discuss if these behaviors should be kept for all SCells or for indicated SCells. Since data rate requirement will partly be satisfied since the setup of DC, it is not always essential to activate all SCells in the SCG. Simply suspending configurations of all SCells  will cost unnecessary power consumption.
Proposal 4: At the transition from dormant state to active state, indicated SCells will be activated.
Proposal 5: For the indicated SCell in dormant SCG, the UE 
· Continue performs CSI/RRM measurement and report;
· Continue AGC;
· Continue beam management;
· Continue RLM.
Other activities like SRS or A-CSI could be considered as the continuous activity in SCG dormant behavior if found to be essential.
Network behavior
If Proposal 4 is agreeable, further study about the network behavior needs to be conducted. Following the legacy of SN addition procedure, SN can choose and configure the SCG cell(s) based on the latest measurement results provided by MN. Since the SCells in dormant SCG have been already set up and transited to be dormant, the MN or SN could select the indicated SCells based on the latest measurement results. The selection of indicated SCells is based on network implements or specific mechanism.
[bookmark: _Hlk47704247]Proposal 6: RAN2 is kindly asked to discuss the selection of indicated SCells to be activated for a dormant SCG, such as selecting SCells based on the latest measurement results.
In RAN2#107b, it was agreed that “The UE supports at most one SCG configuration, suspended or not suspended, in Rel-16.”. It is also noticed that some companies would like to have more than one dormant SCG candidates with the reason that more candidates would bring more spatial diversity for FR2 deployment. For the limitation of SCG configuration, extension can be made. However, too many candidates will result in more power and resource consumption for both UE and networks which is against one of the main purposes of the WI. Although more than 1 SCG configuration can be introduced, the Rel-15 principle that only one PScell is actived at a time should be followed.
Proposal 7: RAN2 is kindly asked to have more than one dormant SCG candidate for one UE and confirm the principle that only one PScell is active at a time. 
3. Conclusion
We have discussed the signaling procedure of CHO+DAPS HO and some potential benefits that can be observed on CHO while DAPS HO is applied simultaneously.
Proposal 1: MN sends the SCG dormant/activation indication to UE and the SCG dormant/activation notification to the SN during the transition between SCG dormant state and SCG active state.
Proposal 2: For dormant SCG, the UE suspends the SCG configuration and stop monitoring PDCCH for both PSCell and SCells of the SCG.
[bookmark: OLE_LINK5]Proposal 3: For the PSCell in dormant SCG, the UE 
· Continue performs CSI/RRM measurement and report; 
· Continue AGC;
· Continue beam management;
· Continue RLM.
Proposal 4: At the transition from dormant state to active state, indicated SCells will be activated.
Proposal 5: For the indicated SCell in dormant SCG, the UE 
· Continue performs CSI/RRM measurement and report;
· Continue AGC;
· Continue beam management;
· Continue RLM.
Proposal 6: RAN2 is kindly asked to discuss the selection of indicated SCells to be activated for a dormant SCG, such as selecting SCells based on the latest measurement results.
Proposal 7: RAN2 is kindly asked to have more than one dormant SCG candidate for one UE and confirm the principle that only one PScell is active at a time. 
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