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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 were achieved [1]. 
	Agreement
For efficient activation of SCells
· Option 1a: MAC CE(s) contained in a single PDSCH to trigger both SCell activation and corresponding temporary RS(s)
· Details FFS including timeline design for receiving temporary RS
Note: Separate from the support of Option 1a, it is up to RAN4 whether or not to consider an activation time enhancement for Option 2 without requiring further RAN1 work
· Option 2: A Rel-15/16 SCell activation MAC-CE to trigger SCell activation and a Rel-15/16 DCI to trigger corresponding Rel-15/16 A-TRS(s)
Send an LS to RAN4. The LS is endorsed in R1-2104110.


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 RS structure, triggering mechanism, the timeline, the QCL source, and the associated BWP, etc., are further discussed in this section.

2.1. [bookmark: _Ref68012852]RS structure
According to the current working assumption, Rel-15/16 TRS structure is reused as the temporary RS for efficient SCell activation. RAN1 has consulted with RAN4 on how many burst/symbols are required for both AGC settling and Time/Frequency tracking by sending a LS at RAN1#103 [2]. In the reply LS [3][4], RAN4 confirms that at least in FR1, a single temporary RS burst can be used for either AGC settling or time/frequency tracking, but not both. In the case of SCell is known with measurement cycle larger 160ms, or the SCell is unknown and contiguous to another active serving cell in the same band (Intra-band continuous CA), two temporary RS bursts, potentially with a minimal gap between them for AGC application delay, are required for efficient SCell activation. 
Although only a single RS burst is required for measurement cycle ≤ 160ms, it is desirable to have a unified design of RS structure. Moreover, considering that network may not know whether the SCell is known or unknown to the UE, and how long the actual SCell measurement cycle is applied at the UE, it is safer and simpler to define a single RS structure with two TRS bursts.
[bookmark: _Ref53755294]Proposal 1: The temporary RS for fast SCell activation consists of two RS bursts respectively for AGC settling and time/frequency tracking, where the Rel-15/16 TRS structure is reused for the RS burst.

2.2. Triggering signaling 
In the previous meetings, it was agreed that MAC CE(s) contained in a single PDSCH is used to trigger both SCell activation and corresponding temporary RS(s), while the details of the signaling design are still open, which are discussed in this section.
·  Implicit vs. explicit MAC CE signaling
Implicit signaling may be used to trigger temporary RS. For example, whenever a SCell activation MAC CE is received successfully, the UE supporting temporary RS assumes that the RS burst(s) are automatically triggered. Such an approach has the merits of no additional signaling overhead to trigger the temporary RS. On the other hand, the explicit signaling approach allows the network to enable the temporary RS or fallback to Rel-15/16 behavior dynamically. Further, it may also enable the network to explicitly indicate a TCI state to the UE, instead of a semi-static preconfigured TCI. Considering the cons and pros, the explicit signaling approach is preferred, as the flexibility seems to justify the signaling overhead. 
[bookmark: _Ref61446184]Proposal 2: Explicit MAC CE signaling is supported to trigger temporary RS for each being activated SCell.

·  Separate vs. integrated MAC CE(s)
If explicit MAC CE is used to trigger temporary RS, the next problem is whether an integrated MAC CE is introduced to activate the SCell and trigger the temporary RS together, or two MAC CEs are used respectively, in which case the existing SCell activation MAC CE is reused while a new MAC CE is used to trigger temporary RS.
Considering that the existing SCell activation MAC CE can still work well for Rel-17 efficient activation, it seems undesirable to introduce a new MAC CE with (partial) duplication functionality. Further, the RRC-based SCell activation has been supported in Rel-16, in which case the temporary RS can also be supported. A separate MAC CE triggering temporary RS can be easily applied together with the RRC activation command, while an integrated MAC CE would be problematic in this case. Therefore, a separate MAC CE for triggering temporary RS is preferred.
[bookmark: _Ref53755292]Proposal 3: A MAC CE (separate from the SCell activation command) is introduced for triggering temporary RS for each being activated SCell.

2.3. 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 4: 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.

2.4. QCL source
According to the agreement, an SSB of the to-be-activated SCell can be (additionally) indicated as a QCL source for the temporary RS in case of known SCell. In this case, the temporary RS can be QCL type-C (and type-D if applicable) with the SSB, considering that the spatial filter applied to the temporary RS for the UE can be different from the SSB broadcasted in the SCell. This is also beneficial to maintain the QCL relationship between the temporary RS and the periodic TRS, which is also QCL with the configured SSB.
[bookmark: _Ref53755290]Proposal 5: In the case of known SCell, the temporary RS can be QCL type-C (and type-D if applicable) with the SSB of the to-be-activated SCell if configured.

2.5. 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: The temporary RS for fast SCell activation consists of two RS bursts respectively for AGC settling and time/frequency tracking, where the Rel-15/16 TRS structure is reused for the RS burst.
Proposal 2: Explicit MAC CE signaling is supported to trigger temporary RS for each being activated SCell.
Proposal 3: A MAC CE (separate from the SCell activation command) is introduced for triggering temporary RS for each being activated SCell.
Proposal 4: 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 5: In the case of known SCell, the temporary RS can be QCL type-C (and type-D if applicable) with the SSB of the to-be-activated SCell if configured.
Proposal 4: 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”.

4. [bookmark: _Ref510367705][bookmark: _Ref503565490][bookmark: _Ref493791948][bookmark: _Ref503565531]Reference
[1] [bookmark: _Ref32251495][bookmark: _Ref521328302][bookmark: _Ref510367818]Chairman note of RAN1#104-e.
[2] [bookmark: _Ref68009465]R1-2009798, “LS on temporary RS for efficient SCell activation in NR CA”, RAN1#103e.
[3] [bookmark: _Ref68009470]R4-2104067, “Reply LS on temporary RS for efficient SCell activation in NR CA”, RAN4#98e.
[4] [bookmark: _Ref70531295]R4-2105799, “Reply LS on temporary RS for efficient SCell activation in NR CA”, RAN4#98bis-e.


3/4
