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During RAN#88-e, a revised WI on enhancements of MR-DC related scenarios was approved [1]. For this WI, RAN1’s work is to specify efficient activation/de-activation mechanism for SCells based on RAN1 leading mechanism. During RAN1#104bis-e meeting, it has been agreed to use MAC-CE based combined command for SCell activation and TRS activation [2]. 
In this contribution, we provide our analysis on Rel-17 efficient activation/de-activation mechanism for SCells.
Discussion
Triggering command
Based on the agreements in RAN1#106-e meeting, the following agreements have been achieved.
	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.
· 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
· Alt 2: Reuse A-TRS triggering framework
· A trigger state is indicated by the MAC-CE explicitly
· The association between a trigger state and aperiodic 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.



In RAN1#105-e meeting, detailed signalling 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 is discussed.
· 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.
Since a new MAC-CE is needed for both candidates, we propose to use one single new MAC-CE to trigger both SCell activation and temporary RS. Besides, the new MAC-CE can be used to differentiate the Rel-17 fast SCell activation procedure from the legacy SCell activation procedure. With this, network and UE have the same understanding on the expected timeline.

Proposal 1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering is introduced.
In RAN1#106-e meeting, detailed signalling structure of the triggering temporary RS including the down-selection between the above alternatives and whether the decision should be made in RAN1 or RAN2 is discussed. To reduce the impact and simplify the implementation, we prefer to reuse A-TRS triggering framework, TRS triggering information (e.g. the triggering state ID) in MAC-CE can be reused to indicate ResourceConfig of the temporary RS. Based on the agreements in RAN1#105-e meeting, the agreement for the number of temporary RS bursts have been achieved. The number of temporary RS bursts is RRC configurable, and to minimize the impact of specs, it can be defined by the higher layer parameter number of repetition in ResourceConfig to associate with the number of temporary RS bursts. 
The detailed design of MAC-CE can be left to RAN2. RAN1 can focus on the needed functionalities of this MAC-CE first. 
Proposal 2: Reuse A-TRS triggering framework for triggering temporary RS (Alt.2).
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Figure 1. MAC-CE based solution for temporary RS

QCL of temporary RS
During RAN1 #104-e meeting, QCL of temporary RS was discussed and the following working assumption was achieved. 
	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




In Rel-15, TRS can be QCLed with SSB via QCL-typeC and QCL-typeD. In this case, the same mechanism can be reused. 
Proposal 3: For efficient SCell activation, TRS can be QCLed with the SSB of the to-be-activated SCell via QCL-typeC and QCL-typeD.
For the case of unknown SCell, if SCell is contiguous to an active serving cell in the same band (Intra-band continuous CA), the mechanism of FR1 known cell can be reused. But for other cases, if SSB of the to-be-activated SCell is still needed, UE needs to receive and measure some of the SSBs before receiving TRS. In this sense, the reduction of SCell activation delay may not be attractive. 
Based on the current timeline, UE needs to first perform AGC adjustment and acquire time synchronization before receiving SSBs and decoding MIB. For the case of unknown cell, the SSBs for AGC adjustment and time synchronization are replaced by temporary RS. Meanwhile, the temporary RS itself can be used for beam sweeping, and the temporary RS can be served as QCL source for the SSB, and then UE can receive one SSB to decode MIB. Whether this kind of process can still reduce the SCell activation latency needs further study.
Proposal 4: For efficient SCell activation, FFS whether temporary RS of the to-be-activated SCell should be indicated as a QCL source for the SSB in case of unknown SCell without Intra-band continuous CA.

TRS in other cells for intra-band CA
According to RAN4 reply in [6], RAN4 provides the following response for AGC setting in intra-band CA. In summary, RAN4 views that the RSs on the other activated serving cell in the same band are not required to be transmitted in the same slot as the temporary RS. However, UE may report inaccurate non-zero CQI on the being-activated SCell during the SCell activation procedure in case the RSs on the other activated serving cell in the same band are not transmitted in the same slot as the temporary RS.
	Q2: for AGC setting in intra-band CA comprising of a to-be-activated SCell and an activated serving cell, when a temporary RS is transmitted on the to-be-activated SCell, whether and under which conditions (e.g., FR1/FR2, known/unknown cell, etc.) the UE may require to receive another RS transmitted also on the other activated serving cell in the same band?
[RAN4 Response]: RAN4 understand Q2 focus on two cases:
· SCell to be activated is known and belongs to FR1, if the measurement period of the SCell being activated is larger than [2400ms]. 
· SCell is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band
In these above cases for AGC adjustment when a temporary RS is transmitted on the to-be-activated SCell,
· the RSs on the other activated serving cell in the same band are not required to be transmitted in the same slot as the temporary RS.
· UE may report inaccurate non-zero CQI on the being-activated SCell during the SCell activation procedure in case the RSs on the other activated serving cell in the same band are not transmitted in the same slot as the temporary RS.



Since RAN4 doesn’t require to transmit the RSs on the other activated serving cell in the same band, it seems there is no RAN1 spec impact for this issue any more.
Observation 1: There is no RAN1 spec impact on transmitting the RSs on the other activated serving cell in the same band during temporary RS based SCell activation.

RRC Parameter
After RAN1#106-e meeting, a post-meeting email discussion was organized to discuss the RRC parameters. According to the moderator summary [7], there are three different alternatives to configure these parameters. 
Alt.1: Generate new RRC structure for temporary RS triggering to some extent, which is corresponding to the Alt.1 MAC-CE design reached in RAN1#106-e meeting. 
Alt.2: Reuse the A-TRS triggering mechanism
Alt.2a: Add a parameter to define the gap between TRS bursts and delete some unused parameters
Alt.2b: [Add a parameter to define the gap between TRS bursts and] keep the unused parameters 
From our perspective, Alt.2 is preferred since most of the RRC parameters for Rel-15/Rel-16 TRS can be fully reused. Regarding Alt.2a and Alt.2b, actually we don’t need to separate it into Alt.2a and Alt.2b. We can discuss the concered RRC parameters case by case, anyway there are only a few unused parameters. 
Proposal 5: For RRC parameters for temporary RS, reuse the RRC framework of A-TRS triggering state (Alt.2)
Based on the agreements in RAN1#105-e meeting, it was agreed that the number of temporary RS bursts is RRC configurable, but according to RAN4 LS[4][6], the minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is 2 slots or 3 slots, and it may need further input from RAN4 for other cases. Since RAN4 only defines the minimum number of slots between TRS bursts, one RRC parameter is needed to indicate the actual gap between different temporary RS bursts.
[bookmark: _GoBack]Proposal 6: One RRC parameter is needed to indicate the actual gap between different temporary RS bursts.
Conclusion
In this contribution, the following proposals are analysed and provided.
Proposal 1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering is introduced.
Proposal 2: Reuse A-TRS triggering framework for triggering temporary RS (Alt.2).
Proposal 3: For efficient SCell activation, TRS can be QCLed with the SSB of the to-be-activated SCell via QCL-typeC and QCL-typeD.
Proposal 4: For efficient SCell activation, FFS whether temporary RS of the to-be-activated SCell should be indicated as a QCL source for the SSB in case of unknown SCell without Intra-band continuous CA.
Observation 1: There is no RAN1 spec impact on transmitting the RSs on the other activated serving cell in the same band during temporary RS based SCell activation.
Proposal 5: For RRC parameters for temporary RS, reuse the RRC framework of A-TRS triggering state (Alt.2)
Proposal 6: One RRC parameter is needed to indicate the actual gap between different temporary RS bursts.
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