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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, the triggered temporary RS is aperiodic.

Agreement
For efficient activation of a Scell (in known Scell case), at least the number of temporary RS bursts is indicated by a field in new MAC-CE
· The number of temporary RS bursts is RRC configurable.
· FFS: which field in MAC-CE is used and how this field is associated with the number of bursts
· [bookmark: _GoBack]For the purpose of designing temporary RS Scell activation, there is no RAN1 specification impact for the case where the number of indicated temporary RS bursts is smaller than what is expected by the UE

Agreement
To trigger temporary RS for efficient activation of SCells, the contents of the triggering MAC-CE(s) in a single PDSCH provide at least the following information (explicitly or implicitly):
· Whether or not temporary RS is triggered
· FFS detailed Information of temporary RS, e.g.: 
· Resources used for triggered Temporary RS
· Triggering time offset of triggered Temporary RS
· QCL source for triggered Temporary RS
· FFS: Detailed signaling structure of the triggering MAC-CE(s) including the down-selection between the following example options and whether the decision should be made in RAN1 or RAN2
· Opt. 1.1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering
· Opt. 1.2: One R15/16 SCell activation MAC CE for SCell activation triggering and one new MAC CE (in the same PDSCH) for corresponding temporary RS triggering

Agreement
For efficient activation of a Scell (in known Scell case), the triggering offset of temporary RS is indicated by a field in new MAC-CE
· The candidate value(s) of triggering offset(s) is RRC configurable
· FFS: which field in MAC-CE is used and how this field is associated with the value of triggering offset

Agreement
For the reference slot for triggering offset of temporary RS
· Option 2: the last DL slot of the to-be-activated Scell overlapping with slot n+k as defined in 38.213 sub-clause 4.3
· FFS: the earliest slot no earlier than the reference slot for a UE to receive a triggered temporary RS

Agreement
If a UE measures a temporary RS triggered by a MAC-CE during SCell activation procedure, the measurement is performed within the BWP bandwidth of BWP indicated by firstActiveDownlinkBWP-Id


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 the details of the triggering MAC CE signaling, the timeline, and the QCL source, etc., are further discussed in this section.

2.1. Contents of triggering MAC CE
It has been agreed that the number of RS bursts is RRC configurable and indicated by MAC CE, while the details signaling is left FFS. In the case of more than one RS bursts are configured, a gap between two bursts is needed according to RAN4’s LS [2], although the minimum gap length is still being discussed. Considering the flexible NR frame structure and slot format, it is favorable if this gap is also configurable, as long as the length is not smaller than the minimum gap length.  
[bookmark: _Ref53755294]Proposal 1: When more than one RS bursts are configured, the gap between two RS bursts is also configurable by RRC, as long as the length is not smaller than the minimum gap length to be determined by RAN4.

As a result, the configuration framework, similar to the existing TCI state activation, can be reused for efficient activation of a SCell. More specially, the MAC CE indicates a codepoint to trigger the corresponding temporary RS, where each codepoint is configured by RRC representing the number of RS bursts and the gap length between the RS bursts if more than one RS bursts are configured.
[bookmark: _Ref61446184]Proposal 2: MAC CE indicates a codepoint to trigger the corresponding temporary RS, where each codepoint is configured by RRC representing the number of RS bursts and the gap length between the RS bursts if more than one RS bursts are configured.

2.2. Signaling structure of triggering MAC CE
In the previous meetings, it has been agreed to introduce a new MAC CE for efficient SCell activation. The next problem is whether an integrated MAC CE is introduced to activate the SCell and trigger the temporary RS together (i.e., opt 1.1), 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 (i.e., opt 1.2).
On one hand, opt 1.1 is a clear and straightforward choice. On the other hand, considering that the existing SCell activation MAC CE can still work well for Rel-17 efficient activation, it seems unnecessary to introduce a new MAC CE with (partial) duplicated functionality. Further, the RRC-based SCell activation has been supported in Rel-16. However, it is not clear whether the temporary RS (as well as the new MAC CE) can also be used together with RRC-based SCell activation. For example, typically the RRC-based SCell activation is used to directly activate a SCell being added, then in the case, it is not clear how to parse the triggering MAC CE if the corresponding SCell is to be added by RRC carried in the SRB. Considering that RAN2 is responsible for the signaling design of MAC CE, it is reasonable to left RAN2 to make the decision.
[bookmark: _Ref53755292]Proposal 3: The detailed signaling structure of the triggering MAC CE for efficient SCell activation (i.e., an integrated MAC CE or two separate MAC CEs) is determined by RAN2.

2.3. Timeline
It has been agreed that the reference slot for the triggering offset of temporary RS is the last DL slot of the to-be-activated SCell overlapping with slot n + k, where the value of k is . Slot n + m is the slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception, while is the number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission.
The actual slot for the triggered TRS can be r slot after the reference slot, where the r is  indicated by the MAC CE. Considering that the RF warm up time can be counted in k, the smallest value for r can be zero for efficient SCell activation. 
[bookmark: _Ref54142507]Proposal 4: The earliest slot for a UE to receive a triggered temporary RS can be the reference slot (i.e., the smallest value of triggering offset for the temporary RS is zero).

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 the 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, if a SSB of the to-be-activated SCell is configured as a QCL source for the temporary RS, the temporary RS can be QCL type-C (and type-D if applicable) with the SSB.

3. Conclusion
In the contribution, we provide our view on efficient SCell activation/de-activation with the following proposals:
Proposal 1: When more than one RS bursts are configured, the gap between two RS bursts is also configurable by RRC, as long as the length is not smaller than the minimum gap length to be determined by RAN4.
Proposal 2: MAC CE indicates a codepoint to trigger the corresponding temporary RS, where each codepoint is configured by RRC representing the number of RS bursts and the gap length between the RS bursts if more than one RS bursts are configured.
Proposal 3: The detailed signaling structure of the triggering MAC CE for efficient SCell activation (i.e., an integrated MAC CE or two separate MAC CEs) is determined by RAN2.
Proposal 4: The earliest slot for a UE to receive a triggered temporary RS can be the reference slot (i.e., the smallest value of triggering offset for the temporary RS is zero).
Proposal 5: In the case of known SCell, if a SSB of the to-be-activated SCell is configured as a QCL source for the temporary RS, the temporary RS can be QCL type-C (and type-D if applicable) with the SSB.
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