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Work on support of efficient activation/deactivation mechanism for SCG [1] started at the RAN4#99-e meeting, and the outcome in terms of agreements and open issues was captured in a WF [2].
In this contribution we are providing our views on the open issues.
Discussion
The following was captured in the WF [2] on activation/deactivation mechanism for SCG.
	· RAN4 are to discuss the potential RRM impacts due to efficient activation/de-activation mechanism for one SCG
· L3 RRM measurement on PSCell after SCG deactivation (Issue 3-1-1)
· what RRM measurements are needed for UE maintaining downlink synchronization to allow a quick transition from deactivated to active SCG state
· FFS: reporting requirements for deactivated PSCell
· FFS: measurement accuracy requirements for deactivated SCG
· The requirements of SCG activation/deactivation delay requirements (Issue 3-1-3)
· The requirements for RLM/BFD/BFR/beam management on deactivated PSCell, if RAN2 decides to do so (Issue 3-1-6)
· Any interruption requirements related to activation/deactivation of SCG (Issue 3-1-7)
· FFS: whether existing MCG measurement requirements apply for the MCG when the SCG is deactivated (Issue 3-1-2)
· FFS: Requirement for SCG deactivation delay requirement when one or more Scells in SCG are active or dormant (Issue 3-1-4)
· FFS: Additionally define minimum delay requirements for direct activation of SCG (Issue 3-1-5)
· FFS: Reduced physical layer processing delay for SCG activation use case (Issue 3-1-8)


Measurements on deactivated SCG
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).
For the type of measurement, we propose SS-RSRP and SS-SINR measurements, with time index detection when there are multiple SSBs. For the measurement rate, we think one can re-use the concept from deactivated SCell measurements, and have as follows:
· carrier specific scaling factor CSSF as for active PSCell measurement, i.e., factor 1 or 2 depending on mode of operation
· measurement cycle for deactivated PSCell measurements similar as for deactivated SCell measurements (measCycleSCell), i.e., in the range 160 to 1280ms
For the general UE time and frequency maintenance, we think this is satisfied already by measurements on PCell and MCG.
Proposal 1:	RRM requirements for deactivated SCG are based on SS-RSRP and SS-SINR measurements with time index detection, with measurement rate depending on the following:
· CSSF as for active PSCell, i.e. 1 or 2 depending on mode of operation,
· Measurement cycle similar as for measurements on deactivated SCell, i.e., measCycleSCell within 160 to 1280ms
For the activation delay, what the feature is competing with is PSCell addition.
	Upon receiving PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards PSCell in FR2 no later than in slot :
where:
	Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms
	TRRC_delay is the RRC procedure delay as specified in TS 38.331 [2].
	Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 40 ms.
	Tsearch is the time for AGC settling and PSS/SSS detection. If the target cell is known, Tsearch = 0 ms. If the target cell is unknown and the target cell Ês/Iot ≥ -2dB, Tsearch = 24* Trs ms.
	T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = 1*Trs ms for a known or unknown PSCell.
	TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in Table 8.1-1 of TS 38.213 [3].


Here we suggest that the following shall be considered. 
· Software has already been loaded and configured for the PSCell as part of PSCell addition or PSCell change, hence Tprocessing = 0ms shall be assumed at the time of activation. This assumption is similar to the assumption implicitly made for SCell activation.
· The PSCell in deactivated state is in the normal scenario known to the UE, hence as baseline Tsearch = 0ms shall be assumed.
In principle we think that at least for some scenarios it should be possible to avoid timing and gain refinement, at least if it is agreed to use CSSF for active PSCell also for deactivated PSCell. The reason is that in such case, CSSF will be limited to 1 or 2 (depending on mode of operation), which is not the general case for SCells. If then further applying a short measurement cycle e.g. 160ms for the deactivated PSCell, it would mean that UE can monitor the PSCell every 160 or 320ms. In contrast, CSSF for SCells is proportional to the number of measured carriers and hence in general it results in sparser sampling of each SCC. We think it would be justified to have the UE using every opportunity to measure on deactivated PSCell, and if those measurements are dense enough, no additional timing or gain refinement would be needed before activation.
Hence we think that RAN4 shall further discuss whether there are cases for which T∆=0ms can be applied. 
Regarding TPSCell_ DU our understanding is that it has not been fully settled by RAN2 under which conditions the UE needs to do a RA as part of the activation procedure. This depends e.g. on whether TAT can continue to run for deactivated PSCell. But in any case one can assume that for scenarios where the TA would be invalid at the time of activation and RA therefore is needed, TPSCell_ DU represents the delay uncertainty until first available PRACH occasion, whereas for scenarios where RA is not needed, if supported, TPSCell_ DU may represents the delay uncertainty until the first occasion a SR can be sent. Hence, as as staring point the following activation timeline can be assumed:
Tactivate_SCG = TRRC_delay + T∆ + TPSCell_ DU + 2 ms
Proposal 2: 	As a starting point, the following activation timeline can be assumed: Tactivate_SCG = TRRC_delay + T∆ + TPSCell_ DU + 2 ms.
Proposal 3: RAN4 to further investigate whether there are conditions under which timing refinement T∆ can be skipped, i.e., T∆ = 0 be applied.
Regarding RLM/BFD/BFR/beam management on deactivated PSCell, our understanding is that this has not yet been settled in RAN2. However, SS-RSRP and SS-SINR measurements with time index detection would allow detecting when conditions for a configured beam changes, so RLM/BFD/BFR/BM would not be in conflict with the measurements proposed above.
Regarding measurement requirements for MCG, our view is that those shall not differ between MCG with activate SCG and MCG with deactivated SCG, other than that CSSF for SCells in MCG may differ depending on number of SCells in deactivated state in SCG to account for.
Proposal 4: Other than impact by CSSF, measurement requirements for MCG shall not depend on whether SCG is in active or deactivated state.

Summary and Conclusion
In this contribution we have provided our views on open issues for efficient activation and deactivation of SCG. The following proposals are made:
Proposal 1:	RRM requirements for deactivated SCG are based on SS-RSRP and SS-SINR measurements with time index detection, with measurement rate depending on the following:
· CSSF as for active PSCell, i.e. 1 or 2 depending on mode of operation,
· Measurement cycle similar as for measurements on deactivated SCell, i.e., measCycleSCell within 160 to 1280ms
Proposal 2: 	As a starting point, the following activation timeline can be assumed: Tactivate_SCG = TRRC_delay + T∆ + TPSCell_ DU + 2 ms.
Proposal 3: RAN4 to further investigate whether there are conditions under which timing refinement T∆ can be skipped, i.e., T∆ = 0 be applied.
Proposal 4: Other than impact by CSSF, measurement requirements for MCG shall not depend on whether SCG is in active or deactivated state.
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