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Introduction
[bookmark: _Hlk513657944]The Rel-16 WI LTE and NR Carrier aggregation and dual connectivity enhancements include the following objective:
3. Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
· This objective applies to MR-DC, NR-NR DC and CA
· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode

In this contribution, optimizations to the SCell are discussed to enhance the activation. 
[bookmark: _Ref178064866]Discussion
During RAN2#105, it was agreed that SCell state could be configured by RRC:
Agreements:
1. The configured SCells (MCG and SCG) can be configured in deactivated or activated state by RRC upon addition or after a handover.  Timing requirements are up to RAN4.  FFS if this applies to resume.   

When an SCell is added via RRC signalling, the SCell can then be activated/deactivated through Activation/Deactivation MAC CE signaling or upon expiration of the sCellDeactivationTimer timer. 
When the SCell is deactivated the UE is not required to monitor PDCCH, not required to report CSI measurements and SRS, UL-SCH, RACH and PUCH transmissions are not supported. However, the UE will continue to measure and report RRM measurements according to the measurement object configured for the SCell.
In case the SCell is activated using MAC CE, there will be a processing delay of the MAC CE which will account for a minimum activation delay. Furthermore, RAN4 has defined a maximum allowed deactivation time (specified in TS 38.133) which depends on whether the cell is known (has been detected) or not, whether the cell is in FR1 or FR2, the SCell measurement cycle, and the SMTC periodicity. Figure 1 below shows an illustration of this activation/deactivation delay.
[image: ]
Figure 1 – SCell activation/deactivation for NR Rel15

As shown in the figure, except for CSI reporting, the UE is allowed to start performing other ‘activation related actions’ (e.g. PDCCH monitoring for SCells, PUCCH/SRS transmission on the SCell) within a specified range of slots. i.e., after the minimum required activation delay and before the maximum allowed activation delay. CSI reporting for the SCell starts (and stops) with a fixed slot offset after receiving the activation (deactivation) command.
SCell activation using with MAC CE incur a minimum activation delay associated to the processing delay of the MAC CE
After the UE has received the SCell activation command, the UE has to obtain an accurate time synchronization and adjust its gain to be able to receive PDCCH and transmit PUCCH. Thus, the maximum activation delay will depend on the SSB periodicity (SMTC).
[bookmark: _Toc4499985][bookmark: _Toc4508323][bookmark: _Toc4518979][bookmark: _Toc4618632][bookmark: _Toc4662912][bookmark: _Toc4677453][bookmark: _Toc4677465][bookmark: _Toc4702117][bookmark: _Toc4703124][bookmark: _Toc7685124]When a UE receives the SCell activation command, it has wait to measure at least one SSB to obtain accurate time synchronization and adjust its gain
RAN1 is discussing proposals to turn off PDCCH monitoring and PUCCH/SRS transmission using L1 signalling but keep monitoring CSI-RS and perform periodic CSI reporting.

[image: ]

Figure 2 – Additional L1 based on/off for NR Rel-16 SCell management
Since the UE is already performing CSI reporting, i.e. measuring the periodic CSI-RSs, the time synchronization and gain configuration will already be more aligned. If the UE has a valid CSI measurement, it will already be synchronized and can be ready to receive PDCCH in the next time slot.
In case the UE has a misaligned time-synchronization or gain configuration, the UE would have to await at least one CSI-RS period, before it can measure the next CSI-RS. However, since the network triggers the transition of the SCell, it may also configure more frequent CSI-RSs and configure the UE with short CQI reporting. This will allow the UE to measure the CSI-RS with shorter periodicity and let the UE obtain the required time synchronization and gain configuration within a much shorter time compared to the SSB periodicity.
[bookmark: _Toc4508324][bookmark: _Toc4518980][bookmark: _Toc4618633][bookmark: _Toc4662913][bookmark: _Toc4677454][bookmark: _Toc4677466][bookmark: _Toc4702118][bookmark: _Toc4703125][bookmark: _Toc7685125]Introducing L1 signalling allows faster processing, compared to a MAC CE, to turn on/off PDCCH monitoring and PUCCH/SRS transmission
[bookmark: _Toc4677455][bookmark: _Toc4677467][bookmark: _Toc4702119][bookmark: _Toc4703121][bookmark: _Toc4508325][bookmark: _Toc4518976][bookmark: _Toc4618634][bookmark: _Toc7685126]L1 signalling to be used for turning on/off PDCCH monitoring and PUCCH/SRS transmission
[bookmark: _Toc4677456][bookmark: _Toc4677468][bookmark: _Toc4702120][bookmark: _Toc4703122][bookmark: _Toc7685127]RAN2 shall not specify MAC CE signalling to achieve the same result that L1 signalling can achieve

As it was agreed that an SCell can be configured as activated or deactivated using RRC signalling, there is a question on whether it should be possible to also configure SCells without PDCCH monitoring or PUSCH/SRS transmission but with CSI measurement and reporting via RRC signalling.
If the gNB has data to send to UE and needs the additional BW of the SCell, it can add the SCell in activated state directly. If there is no immediate need for BW, it can add it in deactivated state. For the gNB to add an SCell without PDCCH monitoring, but with CSI measurements, it should not have immediate need for using the SCell for data transmission but have some future projection that SCell is needed soon. Since this is typically difficult to predict, the benefit of configuring the SCell directly in RRC without PDCCH monitoring but with CSI reporting is unclear.

[bookmark: _Toc4677457][bookmark: _Toc4677469][bookmark: _Toc4702121][bookmark: _Toc4703123][bookmark: _Toc7685128]RAN2 shall not specify RRC signalling to achieve the same result that L1 signalling can achieve

Conclusion
In section 2 we made the following observations:
Observation 1	When a UE receives the SCell activation command, it has wait to measure at least one SSB to obtain accurate time synchronization and adjust its gain
Observation 2	Introducing L1 signalling allows faster processing, compared to a MAC CE, to turn on/off PDCCH monitoring and PUCCH/SRS transmission

Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	L1 signalling to be used for turning on/off PDCCH monitoring and PUCCH/SRS transmission
Proposal 2	RAN2 shall not specify MAC CE signalling to achieve the same result that L1 signalling can achieve
Proposal 3	RAN2 shall not specify RRC signalling to achieve the same result that L1 signalling can achieve
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