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Introduction
In RAN1#106e meeting, the efficient activation and de-activation mechanism for SCell was heatedly discussed. Good progress was achieved especially for the temporary RS triggering command. The following agreements were achieved during last meeting:

	Agreement 
For efficient SCell activation, the earliest slot for a UE to receive a triggered temporary RS is the reference slot (i.e., the last DL slot of the to-be-activated Scell overlapping with slot n+k as defined in 38.213 sub-clause 4.3).

Conclusion:
For the purpose of designing temporary RS for Scell activation, RAN1 will not discuss for the case where a gNB may assume the to-be-activated SCell with assistance of temporary RS is a known SCell for a UE but it is actually unknown SCell from the UE side during the SCell activation duration.

Agreement
For to-be-activated SCell, if any BWP ID is configured as part of temporary RS(s) configuration, the value of the BWP ID is expected to be equal to firstActiveDownlinkBWP-Id;

Agreement 
To trigger temporary RS, 
· MAC-CE at least provides the following information:
· temporary RSs are to be triggered on X out of Y (Y≥X) to-be-activated SCells, respectively, while no temporary RS is to be triggered on the other to-be-activated SCells.
· The following information can be provided by RRC for temporary RS for each SCell
· The number of RS bursts and the gap length between the RS bursts (Opt 2.3.3)
· Triggering offset of temporary RS (Opt 2.3.4)
· QCL information (Opt 2.3.5)
· [bookmark: OLE_LINK10]FFS: the maximum number of temporary RS per cell/per UE
Note: Note: Reusing A-TRS triggering framework is not precluded.
· Information for 0, 1, or more temporary RS can be provided for each configured SCell

Agreement
· For triggering temporary RS, down-select based on the following alternatives, or let RAN2 be aware the status of this discussion
· Alt 1: Bitmap approach in MAC-CE
· Every Z-bit block in the bitmap corresponds to a SCell, Z>=0
· A Z-bit block indicates the temporary RS [configuration index], and a value zero indicated by the bit block means no RS resource transmitted.
· [bookmark: OLE_LINK11][bookmark: OLE_LINK12]The to-be-activated SCell is indicated via the C values in the legacy SCell activation/de-activation MAC CE or in the new MAC-CE
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Alt 2: Reuse A-TRS triggering framework
· A trigger state is indicated by the MAC-CE explicitly
· The association between a trigger state and temporary RS for one or multiple SCells is configured by RRC according Rel-16 A-TRS triggering framework
· FFS: The value zero of the MAC-CE indication means no temporary RS is triggered by the MAC-CE for all to-be-activated SCells
· Note: The down-selection targets at a RAN1 consensus on MAC-CE functionality and the list of RRC parameters for this feature. Any MAC-CE signaling design above are reference concept, its final MAC-CE signaling design is up to RAN2.




Additionally, the temporary RS structure including QCL source of temporary RS was also discussed without any conclusion because of the absence of detailed inputs from RAN4. 
In this contribution, we provide our views on remaining issues of efficient SCell activation/de-activation. 
Discussion
 In RAN1#104bis e-meeting, it was agreed to adopt aperiodic manner in time domain for temporary RS in order to expedite SCell activation procedure. However, the structure of temporary RS is still open as lack of complete inputs from RAN4. In RAN1#103 e-meeting, the following agreements was concluded:
	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).


RAN1 and RAN4 now have a better understanding for each other after 2-meeting-long back-and-forth discussion. In [1] and [2], RAN4 provide information related to temporary RS design for different scenarios, e.g. frequency range 1 and frequency range 2, known cell and unknown cell, etc. However, there are still some holes need to be fixed before we have a big picture on temporary RS structure. From RAN1 perspective, the fundamental functionality of temporary RS is to satisfy the requirement on fast AGC settling and T/F tracking. From the current reply from RAN4, the requirement on T-RS burst in different scenarios are variable. Additionally, RAN4 still works on some leftover issues, e.g. unknown cell without continuous active cell in the same band.  In order to pursue a unified solution across different scenarios, the discussion on temporary structure should be deprioritized.

Observation 1: The design on structure of temporary RS highly depends on the requirements from RAN4 and should be deprioritized until RAN4 provides more inputs on the leftover scenarios.

In RAN1#104e meeting, the following working assumption is achieved. It was further discussed in the last meeting whether an updated version with incorporating P-CSI-RS should be adopted without any consensus.
	Working Assumption
For efficient SCell activation with assistance of temporary RS, a SSB of the to-be-activated SCell can be indicated as a QCL source for the temporary RS in case of known SCell
· FFS: QCL type
· FFS: the case of unknown SCell
· FFS: other QCL source, e.g. the SSB/P-TRS of another active cell


One of the concern is the possible misalignment between network and UE on the cell status, i.e. known cell and unknown cell. However, it is not a standalone case which is also discussed under the umbrella of T-RS burst indication. Accordingly, there is a note to address the concerns related to misalignment issue, which says ‘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’. If unknown cell and unknown cell is not an issue for RS burst indication, the same logic should be equally applied to the above working assumption. 
For a known cell, it is reasonable to take the SSB of the to-be-activated cell as a QCL source for the temporary RS as it is certainly recognized by a UE staying on this cell. There is no additional effort as it is exactly the same as the current QCL configuration. However, SSB cannot provide accurate information for Doppler spread and delay spread as CSI-RS because of the continuous property in time domain.[3] Furthermore, QCL type C and QCL type D is sufficient for the purpose of T/F tracking. Accordingly, QCL type C and Type D can be configured for the temporary RS which is QCLed with SSB.

Proposal 1: For efficient SCell activation with assistance of temporary RS, a SSB of the to-be-activated SCell can be indicated as a QCL source for the temporary RS in case of known SCell
· QCL type C and when applicable, QCL type D can be configured

The information needed for temporary RS transmission is further discussed during RAN1#106 e-meeting. The following parameters were identified:
· The number of RS bursts and the gap length between the RS bursts
· Triggering offset of temporary RS 
· QCL information 
However, the maximum number of temporary RS per cell/per UE is still open. First of all, the temporary RS is used to expedite the procedure of SCell activation. It is reasonable to configure the temporary RS per cell and determine the maximum number of temporary RS for each cell accordingly. The major functionality of temporary RS is to provide the approach of AGC settling and T/F tracking at UE side.  From this perspective, one temporary RS for each cell is sufficient. gNB should  provide a proper configuration for the temporary RS with taking bandwidth, TDD-UL-DL configuration and the multiplexing with other channels into account. In order to satisfy the diverse requirements for SCell activation, the triggering offset, the number of RS bursts and the gap length between RS bursts can be different.

Proposal 2: Temporary RS can be configured per cell for the purpose of SCell activation with the following parameters:
· One or two RS bursts
· One or multiple gap values
· One or multiple triggering offsets

Two detailed triggering mechanisms was agreed in RAN1#106 e-meeting:
· Alt 1: Bitmap approach in MAC-CE
· Alt 2: Reuse A-TRS triggering framework
The key difference between Alt 1 and Alt 2 is whether to indicate the to-be-activated SCell explicitly or not. Currently, the C values included in the SCell activation/de-activation MAC CE is used to indicate which SCell is intended to be activated or de-activated.  At the same time, it should be noted that the C values are needed only if separate MAC CEs are used to activate SCell and trigger temporary RS respectively. 

Observation 2: C values included in the current activation/de-activation MAC CE is not necessarily included in a MAC CE only for temporary RS triggering.
For the A-TRS triggering framework, the information flow can be summarized as below:

 
Figure 1: Information flow for indicating TRS in the current specification
As shown above, the CSI request information field carried by DCI can be used to trigger TRS for multiple cells, with the penalty of limited flexibility. In order to alleviate the restrictions on flexibility, it is allowed to configure a larger list with more than 32 entries and additionally use MAC CE to do a sub-selection on the expected entries. It is sufficient for TRS triggering considering one TRS for each serving cell is enough and there is no issue on the delay for TRS triggering. 
For the temporary RS used for SCell activation/de-activation, more parameters are necessary to carter to different scenarios. [1][2] As mentioned in the previous section, at least the number of RS bursts and the gap length between the RS bursts are needed in addition to the current ones shown in Figure 1. Furthermore, variants of an individual parameter is crucial to make sure the temporary RS is sufficient for realizing the expected functionality at UE side, e.g. the number of temporary RS bursts, the GAP value between two bursts, the triggering offset. In table 1, we summarize the parameters needed for current TRS and temporary RS.
Table 1: comparison between current TRS and temporary RS
	Parameter
	TRS
	Temporary RS

	ServCellIndex
	Y
	Y

	BWP-Id
	Y
	Y

	QCL-info
	Y
	Y

	Trs-info
	Y
	Y

	NZP CSI RS Resources
	Y
	Y

	AperiodicTriggeringOffset
	Y
	Y(more than one triggering offset may be necessary for a resource set)

	Number of burst
	N
	Y(two values are needed, i.e. one and two)

	GAP value between two bursts
	N
	Y(more than one value may be necessary for a resource set in order to carter to the TDD-UL-DL configuration)


One concern for alt.2 is that RRC signalling reconfiguration is needed if the targeting SCell lists changing. Correspondingly, SCell activation delay would be increased. Considering a UE can support up to 31 serving cells,   combinations of SCell are needed to be indicated, i.e. 32 bits is needed. Additionally, based on the analyses that more combinations for parameters related to temporary RS are required, the total bits for alt 2 further goes up. Assuming there network configures two triggering offsets, two gap value and two different number of burst, additional 3 bits are needed. Finally, 35 bits are needed to achieve full flexibility.
However, with the same assumption, alt 1 needs  bits in addition to the current C values as separate temporary RS triggering indication is needed for each SCell. To be specific, 96 +32 bits are needed to achieve full flexibility of SCell activation/de-activation which introduce much larger overhead than alt 2. 
In order to have a big picture on the overhead, we make a comparison between alt.1 and alt.2 with the assumption in the above. Here we assume full flexibility on the SCell activation is achieved. Furthermore, separate MAC CE and integrated MAC CE are also taken into account now that it is still open.
Table 2: overhead for alt.1 and alt.2
	
	Integrated MAC CE(C values are needed)
	Separate MAC CE(C values are not needed)

	Alternative
	Alt.1
	Alt.2
	Alt.1
	Alt.2

	Additional overhead
	31*3= 93 bits
	32+3 = 35 bits
	31+93 = 124 bits
	32+3 = 35 bits



It can be observed that alt.2 can significantly reduce the overhead for temporary RS triggering. Furthermore, it is an identical solution for both integrated MAC CE and separate MAC CE, thanks to the universal information field design. Although alt.1 seems more straightforward, we slightly prefer alt 2 from the perspective of overhead.

Proposal 3: Alt.2, i.e. Reuse A-TRS triggering framework, should be adopted for triggering temporary RS.

Conclusion

In this contribution, we discuss the remaining issues on efficient SCell activation/de-activation.  Based on the discussion, our proposals are summarized as follows:
Observation 1: The design on structure of temporary RS highly depends on the requirements from RAN4 and should be deprioritized until RAN4 provides more inputs on the leftover scenarios.
Observation 2: C values included in the current activation/de-activation MAC CE is not necessarily included in a MAC CE only for temporary RS triggering.

Proposal 1: For efficient SCell activation with assistance of temporary RS, a SSB of the to-be-activated SCell can be indicated as a QCL source for the temporary RS in case of known SCell
· QCL type C and when applicable, QCL type D can be configured
Proposal 2: Temporary RS can be configured per cell for the purpose of SCell activation with the following parameters:
· One or two RS bursts
· One or more gap values
· One or more triggering offsets
Proposal 3: Alt.2, i.e. Reuse A-TRS triggering framework, should be adopted for triggering temporary RS.
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