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Work on the Rel-17 WI on Further Multi-RAT Dual Connectivity enhancements contains two main objectives: Support of efficient activation/deactivation mechanism for SCG and SCells, and Support of conditional PSCell change/addition not addressed in the Rel-16 NR Mobility WI.
In this contribution we address the first objective, which is stated as follows in the WID [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



We are providing some initial input on support of efficient activation/deactivation mechanism for SCG, and some further input on support of efficient  activation/deactivation mechanism for SCell, since work on the latter has already been started in response to a LS from RAN1.
Discussion
Efficient (de)activation mechanism for SCG
Work on defining mechanisms for activation and deactivation of SCG, where SCG is comprising at least a PSCell, has already started in RAN2. One issue that is being discussed is what level of RRM measurements can be expected for deactivated SCG. Particularly it has been discussed whether RRM measurements can be relaxed compared to RRM measurements for active PSCell. 
For the feature to be attractive, and to bring a significant improvement over existing features, 
· the transition from deactivated to activated SCG state must be quicker than e.g. the procedure for adding a PSCell, since otherwise one might as well use existing procedures for adding and releasing PSCell, and
· the power consumption during deactivated SCG state must be lower than during active SCG state, since otherwise one might as well just leave the PSCell active and carry out measurements according to e.g. a 40ms DRX cycle.
This calls for some level of RRM measurements in deactivated SCG state (to allow a fast transition to active state) that are sparser than for active SCG (to allow reduced power consumption while in deactivated state). 
One question related to relaxed RRM measurement that was discussed in RAN2 concerns what level of RRM measurements would be required to allow a sufficiently good downlink synchronization for the UE to be able to quickly activate the SCG. According to the RAN2 email discussion summary, [2], there was no consensus on whether to, and if so, whether at this point in time, consult RAN4 on the required RRM measurements in SCG deactivated state for maintaining a good enough downlink synchronization (referred to as DL fine sync by RAN2). However, our view is that determining what measurements are required for maintaining synchronization is typically a question for RAN4, and the question will end up in RAN4 sooner or later. Therefore, RAN4 might as well start looking into this issue now.
Observation 1: 	For the SCG activation/deactivation feature to be attractive, it needs to bring some benefits over existing features. Particularly, 
· transition time from deactivated to active SCG state needs to be shorter than for existing procedures for PSCell addition, and this calls for RRM measurements in deactivated SCG state, and 
· power consumption for RRM measurements in deactivated SCG state need to be less than for such measurements in active SCG state, and this calls for sparser measurements in deactivated SCG state.
Given Observation 1, we propose the following:
Proposal 1: 	RAN4 to study what RRM measurements are needed for UE maintaining a good enough downlink synchronization to allow a quick transition from deactivated to active SCG state.
Efficient (de)activation mechanism for SCell
Work on efficient activation/deactivation mechanism for SCell was initiated already at the RAN4#97e meeting due to an LS from RAN1. Outcome from the discussions during RAN4#98-bis-e was captured in a WF [4], with a few issues remaining.
The first open issue concerns how long time is needed between a first TRS burst used for AGC and a second TRS burst used for time/frequency tuning. 
	· SCell being activated is known and belongs to FR1
· If SCell measurement cycle is larger than 160ms
· Minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is needed. The minimum gap length is 
· Option 1: 2 slots
· Option 2: 2 ms



In our view it is enough with a two slots gap between TRS bursts used for AGC and time/frequency tuning, respectively. The gap will allow for buffering, processing and application of the new gain value before reception of next burst of TRS for time/frequency tuning, regardless whether the AGC is based solely on signal strength measurements in the RF circuitry or whether measurements additionally are carried out in the baseband. As the NR system ticks on slot basis rather than subframe basis, it additionally makes more sense to specify the length of the gap in slots than in subframes. We hence propose the following.

Proposal 2: 	A gap of two slots shall be provided between TRS bursts.

The second open issues in [4] concerns whether TRS can be used for gain setting and/or time/frequency tuning when the FR1 SCell to-be-activated is unknown and in the same band as a non-contiguous active serving cell.
	· SCell being activated is unknown and belongs to FR1
· when SCell is non-contiguous to an active serving cell in the same band (Intra-band non-continuous CA), whether temporary RS can be used for AGC and/or time frequency tracking?
· Option1: it is not a target scenario for temporary RS based SCell activation latency optimization.
· Option 2: temporary RS can be used for time frequency tracking only
· (For AGC: UE performs AGC adjustment based on SSB rather than temporary RS).
· For time frequency tracking: UE can perform time-frequency tracking based on temporary RS.
· One temporary RS burst is required.



In our view TRS cannot be used for the cell detection, but it can be used for time/frequency refinement in FR1. Since omnidirectional antennas is the baseline for FR1, and UE Rx beam sweeping therefore is not used, there is little uncertainty on when UE is ready to make use of the TRS, i.e., when the UE will have detected the SCell to-be-added and is ready to carry out time/frequency refinement based on TRS.

Proposal 3:  	For activation of unknown SCell in FR1 with non-contiguous intra-band serving cell(s), TRS can be considered for reducing latency for time/frequency refinement, i.e., an activity following upon coarse gain setting and cell detection.

The third open issues in [4] concerns whether TRS can be used for gain setting and/or time/frequency tuning when the FR1 SCell to-be-activated is unknown and in a different band than any of the active serving cells.
	· SCell being activated is unknown and belongs to FR1
· When SCell to be activated and active serving cell are in the different band (Inter-band CA), whether temporary RS can be used for AGC and/or time frequency tracking?
· Option 1: it is not a target scenario for temporary RS based SCell activation latency optimization.
· Option 2: temporary RS can be used for time frequency tracking only
· (For AGC: UE performs AGC adjustment based on SSB rather than temporary RS).
· For time frequency tracking: UE can perform time-frequency tracking based on temporary RS.
· One temporary RS burst is required.


The difference here to the intra-band non-contiguous case above is that whereas MRTD is 3µs in the previous case, it is 33µs for the current case with inter-band serving cell. However, as long as the TRS are used at a point in time after the cell detection, there is little difference from the case above, i.e., the delay uncertainty is handled in the cell detection and does not impact the usage of the TRS. 
Proposal 4:  	For activation of unknown SCell in FR1 with inter-band serving cell(s), TRS can be considered for reducing latency for time/frequency refinement, i.e., an activity following upon coarse gain setting and cell detection.

The fourth open issue in [4] concerns whether RSs on intra-band carriers need to be transmitted in the same slot for being useful for gain setting.
	· Answers to Q2 in LS [R1-2009798]
SCell being activated is known and belongs to FR1, if SCell measurement cycle is larger than 160ms, whether the UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot?
Based on the legacy requirement assumption, UE expects another RS and/or SSB (burst) is also transmitted on the other activated serving cell, having all the RSs time-aligned within MTRD requirement for intra-band CA
· Option 1(Intel, Huawei, Qualcomm, MTK):
· These RSs are not required to be transmitted in the same slot
· Option 2 (Apple):
· These RSs are required to be transmitted in the same slot
· Option 3 (new compromised option): 
· UE reports capability which indicates whether UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot.


Our view is that simultaneous transmission of RSs on the different carriers is not needed. The UE shall be able to determine the power spectral density on the individual carriers, and from those measurements derive the required LNA and VGA settings for simultaneous reception of the two or more carriers. 
Proposal 5: 	RAN4 to respond RAN1 that the RS used for gain setting do not have to be transmitted in the same slot on different carriers.

Summary and Conclusion
In this contribution we have provided some initial input to the WI objective concerning support of efficient activation/de-activation mechanism for one SCG and SCells:
Observation 1: 	For the SCG activation/deactivation feature to be attractive, it needs to bring some benefits over existing features. Particularly, 
· transition time from deactivated to active SCG state needs to be shorter than for existing procedures for PSCell addition, and this calls for RRM measurements in deactivated SCG state, and 
· power consumption for RRM measurements in deactivated SCG state need to be less than for such measurements in active SCG state, and this calls for sparser measurements in deactivated SCG state.
Proposal 1: 	RAN4 to study what RRM measurements are needed for UE maintaining a good enough downlink synchronization to allow a quick transition from deactivated to active SCG state.
In this contribution we have provided further input on the open issues concerning usage of TRS for support of efficient activation of SCell:

Proposal 2: 	A gap of two slots shall be provided between TRS bursts.

Proposal 3:  	For activation of unknown SCell in FR1 with non-contiguous intra-band serving cell(s), TRS can be considered for reducing latency for time/frequency refinement, i.e., an activity following upon coarse gain setting and cell detection.

Proposal 4:  	For activation of unknown SCell in FR1 with inter-band serving cell(s), TRS can be considered for reducing latency for time/frequency refinement, i.e., an activity following upon coarse gain setting and cell detection.

Proposal 5: 	RAN4 to respond RAN1 that the RS used for gain setting do not have to be transmitted in the same slot on different carriers.
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