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[bookmark: _Ref521334010]Introduction
Support efficient activation/de-activation mechanism for one SCG and SCells is approved as the objective of further Multi-RAT Dual-Connectivity enhancements [1]. During the last RAN1 meeting, the design of temporary RS was further discussed and the following agreements were achieved:
	Agreements:
As working assumption, with respect to efficient SCell activation, reuse existing Rel-15/16 TRS structure for temporary RS
· FFS: how many burst/symbols are required for both AGC settling and Time/Frequency tracking for different cases, e.g. FR1 and FR2, known and unknown SCell
· A burst of temporary RS is notated as in S5.1.6.1.1 of TS 38.214
· “2-slot with four CSI-RSs resources (4 samples)” for FR1
· either “1-slot with two CSI-RSs resources (2 samples)” or “2-slot with four CSI-RSs resources (4 samples)” for FR2
· The working assumption can be confirmed after RAN4 check. (A LS for such request is planned).

Agreements:
For efficient SCell activation, discuss and agree from the following alternatives at RAN1#104-e
· Alt 1:  the trigger of temporary RS is integrated into a single triggering signaling with the trigger of SCell activation transmitted on an activated cell.
· FFS detailed design of this integrated triggering signaling.
· Potential examples of single triggering signaling for further discussions
· A PDSCH TB, e.g. containing two respective MAC-CEs for both triggers, one MAC-CE for both triggers
· A DCI for both triggers
· A PDSCH TB and its scheduling DL grant, e.g. MAC-CE for activation and DL grant for temporary RS
· A DL grant and a UL grant received in the same slot/OFDM symbols of PDCCH where the DL grant is scheduling a MAC-CE for SCell activation and the UL grant is triggering the RS.
· Rel-15/16 SCell activation MAC-CE and a specific configuration of temporary RS being implicitly triggered as well
· Alt2: Triggering of temporary RS separately from SCell activation command is not precluded and both ‘separate’ triggers (examples below) and ‘integrated’ triggers (examples in Alt 1) are considered for SCell activation
· FFS detailed design of separate triggering signaling.
· Potential examples of separate triggering signaling for further discussions
· Rel-15/16 SCell activation MAC-CE and Rel 15/16 DCI triggering
· Rel-15/16 SCell activation MAC-CE and new DCI triggering for temporary RS
· Note: temporary RS should be triggered by DCI or MAC-CE.
· Note: the final mechanism of trigger signaling targets at applicability to one or more SCell activation.
· FFS handling of  SCell activation by existing Rel15/16 CA activation command when temporary RS is configured and triggered/not triggered



In this contribution, we provide our views on the design of temporary RS design and the corresponding triggering command.
Discussion
A de-activated SCell can be activated by the MAC CE carried by a PDSCH on an activated serving cell. Generally speaking, the SCell activation/de-activation delay consists of three components, i.e. THARQ, Tactivation_time and TCSI_Reporting, which is defined in TS38.133. One example assuming SCell measurement cycle is smaller than 160ms and the SCell is known in FR1 is shown in Figure 1.


Figure 1: SCell activation delay for a known SCell in FR1
Considering the latest time point at which the actions on active cell are applicable is a valid CSI reporting is available, temporary RS is needed to speed up the procedure of SCell activation/de-activation. As shown in Figure 2, the dominated factor of SCell delay is the alignment time to the first SSB and the delay caused by the uncertainty of the valid CSI reporting. The straightforward solution is to trigger a temporary RS after gNB receives an ACK to the MAC CE carrying an activation indication. Subsequently, UE handles the time/frequency tracking and CSI measurement based on the temporary RS. The temporary RS can be triggered by either DCI or MAC CE activating the SCell. One example is shown in Figure 2.


Figure 2: Efficient SCell activation by introducing temporary RS
Observation: The A-CSI-RS/A-TRS based time-frequency tracking and CSI measurement should be adopted for efficient SCell activation.

It is well-known that all the BWP configured on an inactive cell are inactive before the cell is activated. If a UE measures the triggered temporary RS during Scell activation procedure, the measurement on the target BWP should be allowed despite of the activation state of the BWP. The target BWP doesn’t have to be the one with firstActiveDownlinkBWP-Id as gNB should have the full flexibility to trigger A-TRS on the expected BWP. Generally speaking, TRS is sufficient for time/frequency tracking purpose. The restrictions on the TRS configuration focus on the time-domain locations, bandwidth, density and the periodicity of P-TRS, which should not be the flaw for the usage of time/frequency tracking. Considering the triggering timeline can be down to 0 slot, the delay would be significantly reduced compared to the alignment delay coming with first available SSB. Furthermore, UE needs to do AGC based on the temporary RS so as to speed up the SCell activation procedure. Optimization on top of current TRS structure is necessary in order to make sure it is capable for time/frequency tracking and AGC, which can be further concluded after the feedback from RAN4. 
Another issue is whether to support P-TRS for expediting SCell activation purpose. There is a restriction on the periodicity for P-TRS, i.e. the periodicity has to be larger than 10 ms. It will not be so friendly for latency reduction as A-TRS. Furthermore, it introduces additional workload for network side given it is not an on-demand RS.
Proposal 1: For the temporary RS introduced to expedite the activation process during the SCell activation procedure for efficient SCell activation
· UE can measure the temporary RS on the target BWP despite of the activation state of the BWP
· At least reuse the existing TRS structure and restriction for A-TRS
· Further study how to support time/frequency tracking and AGC via the same A-TRS

Regarding to the triggering command for temporary RS, two alternatives were discussed in the last meeting:
· Alt 1:  the trigger of temporary RS is integrated into a single triggering signaling with the trigger of SCell activation transmitted on an activated cell.
· Alt2: Triggering of temporary RS separately from SCell activation command is not precluded and both ‘separate’ triggers (examples below) and ‘integrated’ triggers (examples in Alt 1) are considered for SCell activation

It is clear that there are two functionalities need to be carried out, i.e. SCell activation and temporary RS triggering. From technical point of view, there may not be much difference between carrying the two commands with single triggering signal and with separate triggering signals.  Either way has some pros and cons. For alternative 1, it is straightforward as the temporary RS is used for expediting the SCell activation which is activated by the SCell activation MAC CE. However, we may need to specify the new integrated triggering signaling in order to support two different functionalities. For alternative 2, more flexibility can be achieved and we can reuse the current mechanism as much as possible. It is better to firstly make down-selection under the umbrella of alternative 1 and alternative 2. Accordingly, we have the following proposal:
Proposal 2: Either of the following two mechanisms could be used for triggering temporary RS and activating a SCell:
· Alt.1: Use MAC-CE carried by a PDSCH TB for activation and the corresponding DL grant for temporary RS triggering
· Alt.2: Use Rel-15/16 SCell activation MAC-CE for SCell activation and Rel 15/16 DCI for temporary RS triggering

Conclusion
This contribution discusses the issues corresponding to efficient SCell activation. We have the following observation and proposals:
Observation: The A-CSI-RS/A-TRS based time-frequency tracking and CSI measurement should be adopted for efficient SCell activation.

Proposal 1: For the temporary RS introduced to expedite the activation process during the SCell activation procedure for efficient SCell activation
· UE can measure the temporary RS on the target BWP despite of the activation state of the BWP
· At least reuse the existing TRS structure and restriction for A-TRS
· [bookmark: _GoBack]Further study how to support time/frequency tracking and AGC via the same A-TRS

Proposal 2: Either of the following two mechanisms could be used for triggering temporary RS and activating a SCell:
· Alt.1: Use MAC-CE carried by a PDSCH TB for activation and the corresponding DL grant for temporary RS triggering
· Alt.2: Use Rel-15/16 SCell activation MAC-CE for SCell activation and Rel 15/16 DCI for temporary RS triggering
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