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1. Introduction
In the previous meeting, the issue of physical layer efficient activation/de-activation mechanism for SCells was discussed, and the following agreements are achieved [1]. 
	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
Draft LS (R1-2009786) to RAN4 is approved. Final LS in R1-2009798.



In this contribution, we provide our view on the remaining issues of physical layer mechanism for efficient SCell activation/de-activation.

2. Discussion 
It has been agreed that TRS is selected as the temporary RS to expedite the activation process for SCell activation. The remaining issues related to TRS including the triggering mechanism, the timeline, the resource type and QCL source, etc., are further discussed in this section.

2.1. Triggering mechanism 
The triggering mechanism is discussed in the previous meeting, and two alternatives are identified:
· 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.
· 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
· Alt-2: 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.
· 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
The ‘integrated’ triggering mechanism is supported for both alternatives, while Alt-2 additionally supports a ‘separate’ triggering mechanism. Given that either ‘integrated’ or ‘separate’ triggering mechanism can work, it seems not necessary to introduce two mechanisms to resolve the same issue.
Furthermore, the ‘separate’ triggering mechanism cannot be supported for free – there are some issues to be resolved once this mechanism is introduced. Firstly, it complicates the processing timeline design because the triggering DCI and the SCell activation command may not be received at the same time. For example, the triggering DCI is received in slot N while the SCell activation MAC CE is received in slot M. Even if they are received in the same slot, it is still possible that the TRS triggering DCI is successfully received while the SCell activation MAC CE requires a HARQ retransmission. Such kind of uncertainty would complicate the design and increase workload of specification and testing. Moreover, the existing DCI triggering only triggers a single TRS burst, which may only be used for either AGC settling or time/frequency tracking, but not both. Consequently, during SCell activation two TRS triggering DCIs are required, which further complicates the design. Consequently, Alt-2 is not preferred. 
[bookmark: _Ref61446184]Proposal 1: Only the ‘integrated’ triggering mechanism (i.e., the trigger of temporary RS is integrated into a single triggering signaling with the trigger of SCell activation) is supported in Rel-17 (i.e., Alt-1).

On the other hand, although the ‘integrated’ triggering mechanism is supported for both alternatives, the details mechanism should be defined. There are several options identified during the email discussion:
Option 1: A PDSCH TB, e.g. containing two respective MAC-CEs for both triggers, one MAC-CE for both triggers
Option 2: A DCI for both triggers
Option 3: A PDSCH TB and its scheduling DL grant, e.g. MAC-CE for activation and DL grant for temporary RS
Option 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.
Option 5: [bookmark: _GoBack]Rel-15/16 SCell activation MAC-CE and a specific configuration of temporary RS being implicitly triggered as well

Option 2 may get rid of the above-mentioned timing issue, however, at the cost of significantly increased physical layer overhead if a new DCI field is introduced to an existing DL or UL grant (as SCell activation is not a frequent operation), or lots of design efforts if a new DCI format is introduced. Given that the existing MAC CE based SCell activation works well, the complicity of Option 2 does not justify.
Given the TRS is triggered by the DCI scheduling the SCell activation command, Option 3 may mitigate the above-mentioned timing issue to some extent. However, the timing problem due to HARQ retransmission remains when decoding the PDSCH that conveys the SCell activation MAC CE fails. It may become ambiguous when a UE sends a NACK in response to the triggering DCI that scheduling SCell activation command. The network does not know if the NACK sent by the UE is due to PDSCH decoding failure (thus can still receive the TRS), or because it misses the triggering DCI (thus does not know the TRS at all).
Similar to Option 3, Option 4 cannot fully resolve the timing issue in many cases, e.g., only the DL grant or UL grant is detected. Even if both grants are decoded successfully, the timing issue remains when decoding the PDSCH that conveys the SCell activation MAC CE fails.
On the other hand, both Option 1 and 5 can avoid the above-mentioned timing issue, as the TRS triggering and the SCell activation command can be received successfully at the same time. To minimize the spec change, it is not desirable to change the SCell activation MAC CE. Thus, it is preferred to introduce a MAC CE for TRS triggering. 
[bookmark: _Ref53755292]Proposal 2: The TRS for fast SCell activation is triggered by a MAC CE.

2.2. Timeline
Once the TRS is triggered, the UE should be aware of the actual slot where the TRS is transmitted. 
The actual slot for the triggered TRS can be r slot after the slot the UE sends HARQ-ACK for the PDSCH conveying the TRS triggering MAC CE, where the r can be configured by RRC, or more flexibly, indicated by the MAC CE. More specifically, when a UE receives the TRS triggering MAC CE in slot n, the UE processes the TRS burst starting in n + k + r + 0.5ms, where k is the slot UE sends HARQ-ACK for the PDSCH conveying TRS triggering MAC CE, r is configured by RRC or indicated by MAC CE, and 0.5ms is the MAC-to-PHY processing delay. Noted that the indicated triggering offset should not smaller than the beam switching timing.
[bookmark: _Ref54142507]Proposal 3: The TRS is triggered r slots after the UE sends HARQ-ACK to the triggering MAC CE, plus 0.5ms MAC-to-PHY processing delay, where r is configured by RRC or indicated by MAC CE.

2.3. Resource type and QCL source
In Rel-16 NR, only periodic TRS and aperiodic TRS are supported. If periodic TRS is used as the temporary RS, the delay of SCell activation could be reduced only when the periodicity of the TRS is small, i.e., 10ms, or an even smaller number is desirable for fast activation. However, this will cause significant network overhead, as the TRS must be transmitted on the SCell periodically regardless of whether any UE is requiring TRS based SCell activation or not. Later, additional RRC signaling may be required to turn the periodic TRS off. Consequently, periodic TRS is not favorable for fast SCell activation.
[bookmark: _Ref53755289]Proposal 4: Aperiodic TRS or semi-persistent TRS is the baseline of temporary RS for fast SCell activation.

Nevertheless, it is worth noting that aperiodic TRS shall be QCL type-A (and type-D is applicable) with another periodic TRS on the same SCell according to Rel-15 and Rel-16 spec. For SCell activation, such restriction should be removed, otherwise, the activation would likely be further delayed by an additional periodic TRS. The aperiodic TRS can be used as the QCL source during activation, while after the activation, the legacy UE behavior can still be applied.
[bookmark: _Ref53755290]Proposal 5: TRS for fast SCell activation should not require to be QCL-A with another periodic TRS on the same SCell.

2.4. Associated BWP 
UE is not expected to measure the aperiodic CSI-RS on an inactive BWP. The UE behavior should be clarified that during the SCell activation procedure, UE could measure TRS in the BWP configured by “firstActiveDownlinkBWP-Id” when triggered, although the BWP is inactive during the SCell activation procedure.
[bookmark: _Ref37170879]Proposal 6: During the SCell activation procedure, UE can measure the TRS on the BWP identified by “firstActiveDownlinkBWP-Id”.

3. Conclusion
In the contribution, we provide our view on efficient SCell activation/de-activation with the following proposals:
Proposal 1: Only the ‘integrated’ triggering mechanism (i.e., the trigger of temporary RS is integrated into a single triggering signaling with the trigger of SCell activation) is supported in Rel-17 (i.e., Alt-1).
Proposal 2: The TRS for fast SCell activation is triggered by a MAC CE.
Proposal 3: The TRS is triggered r slots after the UE sends HARQ-ACK to the triggering MAC CE, plus 0.5ms MAC-to-PHY processing delay, where r is configured by RRC or indicated by MAC CE.
Proposal 4: Aperiodic TRS or semi-persistent TRS is the baseline of temporary RS for fast SCell activation.
Proposal 5: TRS for fast SCell activation should not require to be QCL-A with another periodic TRS on the same SCell.
Proposal 3: The TRS is triggered r slots after the UE sends HARQ-ACK to the triggering MAC CE, plus 0.5ms MAC-to-PHY processing delay, where r is configured by RRC or indicated by MAC CE.
Proposal 6: During the SCell activation procedure, UE can measure the TRS on the BWP identified by “firstActiveDownlinkBWP-Id”.
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