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Introduction
In RAN1#103-e meeting [1], followings are agreed for efficient activation/deactivation mechanism of SCells. 

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

This contribution considers remaining issues on efficient activation/deactivation mechanism for SCells.
Efficient activation/deactivation mechanism for SCell
In this contribution, we consider details of the mechanism for reducing activation/deactivation latency for SCells.
Triggering method
The SCell activation latency is mainly dominated by (1) HARQ-ACK feedback timing for MAC CE activation command (THARQ), (2) SCell activation delay including measurement operation (Tactivation_time), and (3) CSI reporting timing for the corresponding measurement (TCSI_Reporting) as shown in Figure 1(a). Each of delay can be reduced by introducing a temporary RS and new signalling mechanism for SCell activation. 
In RAN1#103-e meeting, triggering method for temporary RS and SCell activation has been discussed and made the following two alternatives.
· Alt 1: Consider ‘integrated’ triggering for temporary RS and SCell activation. 
· Alt 2: Both ‘separate’ triggers and ‘integrated’ triggers are considered.
Among the two alternatives, Alt 1 is preferred than Alt 2. First, for Alt 2, the UE needs to wait another time for receiving additional signalling for triggering temporary RS after receiving SCell activation command. Therefore Alt 2 increases the latency compared to Alt 1. Secondly, for Alt 2, one of the triggering signals can be missed by the UE, so that it eventually causes another problem for UE behaviour. Alt 1 is more reasonable solution in terms of both latency reduction and simple UE behaviour.

Proposal 1:  The trigger of temporary RS is integrated into a single triggering signaling with the trigger of SCell activation transmitted on an activated cell.

For Alt 1, Figure 1 illustrates the potential candidates of the signalling methods summarized as below:
· Opt 1: One MAC-CE for both triggers (Figure 1(b))
· Opt 2: One DCI for both triggers (Figure 1(d))
· Opt 3: A PDSCH TB and its scheduling DL grant, e.g. MAC-CE for activation and DL grant for temporary RS (Figure 1(c))
· Opt 4: 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 (Figure 1(d)).
· Opt 5: Rel-15/16 SCell activation MAC-CE and a specific configuration of temporary RS being implicitly triggered as well
(b) and (c) can reduce Tactivation_time and TCSI_Reporting by triggering temporary RS and corresponding CSI reporting, respectively, however, they cannot reduce THARQ (+ 3ms latency) caused by MAC CE signalling properly. (d) can be the best solution in terms of latency reduction since (d) can contribute to reduce THARQ as well. Given that the objective is to minimize SCell activation time, there is no motivation to still use MAC CE signalling. Therefore, Opt 2 would be the best choice.

Proposal 2: Support DCI-based SCell activation, temporary RS triggering, and CSI reporting triggering.

[bookmark: _GoBack]It is important to use L1 signaling for triggering SCell activation and temporary RS to reduce SCell activation delay. For this purpose, at least group-common DCI (i.e., non-scheduling DCI) can be considered for triggering command. Group-common DCI has benefit compared to scheduling DCI since the group-common DCI can be applicable for both scheduled UEs and non-scheduled UEs while a scheduling DCI incurs additional delay associated with scheduling on an activated cell which may not be possible/necessary at any time. In addition, signaling overhead can be reduced when it triggers SCell activation for multiple UEs. The overall principle is same as for DCI format 2_6 indicating dormant/non-dormant BWPs. The group-common DCI can include fields at least for bitmap for SCell activation and CSI request. Since group-common DCI does not include any scheduling information for PUSCH, PUCCH-based CSI reporting should be supported. Using a group-common DCI avoid potential errors for HARQ-ACK codebook determination that would occur if the DCI format activating an SCell was missed and the UE was expected to report both A-CSI and HARQ-ACK in a same PUCCH or PUSCH that does not trigger the A-CSI report.

Proposal 3: Support group-common DCI for triggering SCell activation and temporary RS. 

Proposal 4: Support aperiodic CSI reporting based on PUCCH for the SCell being activated.



Figure 1. Comparison on timelines for SCell activation depending on the signalling; (a) legacy operation, (b) MAC CE for both SCell activation and A-TRS triggering, (c) MAC CE for SCell activation and DCI for A-TRS triggering, and (d) DCI for both SCell activation and A-TRS triggering

Conclusion
This contribution discussed efficient activation and deactivation mechanism for SCell and following proposals are made.
Proposal 1:  The trigger of temporary RS is integrated into a single triggering signaling with the trigger of SCell activation transmitted on an activated cell.
Proposal 2: Support DCI-based SCell activation, temporary RS triggering, and CSI reporting triggering.
Proposal 3: Support group-common DCI for triggering SCell activation and temporary RS.
Proposal 4: Support aperiodic CSI reporting based on PUCCH for the SCell being activated.
References
[1] RAN1 Chairman’s Note, 3GPP TSG RAN WG1 Meeting #103-e
Page 4
image1.emf
SCell 

activation 

command

T

HARQ

T

activation_time

A-TRS triggering

A-CSI reporting triggering

SCell 

activation 

command

T

HARQ

T

activation_time

T

CSI_Reporting

CSI reporting

First available SSB/CSI-RS First available CSI reporting resource

SCell 

activation 

command

T

HARQ

T

activatio

n_time

A-TRS triggering

A-CSI reporting triggering

D

C

I

SCell 

activation

T

activation_time

A-TRS triggering

A-CSI reporting triggering

D

C

I

(a)

(b)

(c)

(d)


Microsoft_Visio____.vsdx
SCell activation command
THARQ
TCSI_Reporting
Tactivation_time
A-TRS triggering
A-CSI reporting triggering
SCell activation command
THARQ
Tactivation_time
TCSI_Reporting
CSI reporting
First available SSB/CSI-RS
First available CSI reporting resource
SCell activation command
THARQ
TCSI_Reporting
Tactivation_time
A-TRS triggering
A-CSI reporting triggering
DCI
SCell activation
TCSI_Reporting
Tactivation_time
A-TRS triggering
A-CSI reporting triggering
DCI
(a)
(b)
(c)
(d)



