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1. Introduction
In the email discussion of [post115] TRS-based SCell activation [1], RAN2 discussed the scenarios and design for the TRS based SCell activation. In this contribution, we will discuss the remaining issues.
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In the last meetings, RAN1 and RAN4 discussed the temporary RS. In summary, RAN1 and RAN4 has the following agreements:
The temporary RS is aperiodic
A burst of temporary RS consist of  several CSI-RSs
 The number of temporary RS bursts and triggering offset of temporary RS are configurable via RRC
There is minimum gap between the burst for ACG and the burst for time/frequency acquisition 
Use the MAC CE to trigger the temporary RS 
The reference slot for triggering offset of temporary RS
2.1 Scenarios
In the email discussion [1], some companies proposed to extend the Temporary RS based SCell activation to the RRC triggered SCell activation. In our understanding, the agreements of RAN1 only focus on the MAC triggered SCell activation. In the last meetings, RAN1 also agreed the reference slot and the earliest slot for a UE to receive a triggered temporary RS. If RAN2 agrees to extend the scenarios to the RRC triggered SCell activation, RAN1 need to discuss the reference slot and the earliest slot for UE to receive the temporary RS. In addition, in R16 MR-DC, the SN RRC reconfiguration embedded in the MN RRC reconfiguration also can be used to trigger SCG SCell activation. We think it is difficult for the SN to know when the UE will receive the SN RRC reconfiguration due to the delay of Xn. Therefore RAN1 need more discussion to define the reference slot for the temporary RS for the SCG SCell activation. We think we can postpone the discussion of RRC triggered SCell activation. 
	RAN1#105
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

RAN1#106
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).




Proposal 1: RRC triggered SCell activation with temporary RS is not considered in R17.
In the last meeting, RAN1 has agreed that the BWP of the activated Scell may be the first Active Downlink BWP.
	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;



In R16, RAN1 and RAN2 have agreed that the first active downlink BWP can be set to the dormant BWP. So the next question is whether the network can trigger the temporary RS for the dormant BWP. In our understanding, the motivation of the temporary RS is to reduce the delay of getting the valid CSI. In R16, the network will not transmit the data in the dormant BWP. Therefore, it is not necessary to trigger the temporary RS for the dormant BWP. In addition, RAN2 has agreed that the UE will not report the aperiodic CSI for the dormant BWP as specified in MAC in R16 (see 38.321 below) and RAN1 has agreed that the temporary RS is aperiodic. If the temporary RS is allowed in the dormant, RAN2 needs to modify the behaviours of UE in the dormant BWP.
	1>	if a BWP is activated and the active DL BWP for the Serving Cell is dormant BWP:
2>	stop the bwp-InactivityTimer of this Serving Cell, if running.
2>	not monitor the PDCCH on the BWP;
2>	not monitor the PDCCH for the BWP;
2>	not receive DL-SCH on the BWP;
2>	not report CSI on the BWP, report CSI except aperiodic CSI for the BWP;
2>	not transmit SRS on the BWP;
2>	not transmit on UL-SCH on the BWP;



Proposal 2: The temporary RS cannot be triggered for the dormant BWP.
2.2 MAC CE design for the trigger of temporary RS
RAN1 has agreed to use the MAC CE to trigger the temporary RS.
	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)



In our understanding, for the option 2, it is up to RAN4 whether to consider an activation time enhancement for option 2 without requiring further RAN2 work. 
For option 1a, according to the discussion in RAN1, there are two options for the MAC CE. 

	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




According to the email discussion [1], all companies agree to use the option 1.1 and to introduce one new LCH ID for this new MAC CE.

In the last meetings, RAN1 had some agreements on the indication of the temporary RS:

	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)
· Triggering offset can be provided, e.g., by reusing existing CSI-RS framework
· QCL information (Opt 2.3.5)
· Triggering QCL information can be provided, e.g., by reusing existing CSI-RS framework
· A unique temporary RS configuration index
· FFS: the maximum number of temporary RS per cell/per UE
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 similar to SCell activation
· 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
· SCell ID is configured as a part of the temporary RS configuration. Some SCell IDs derived from the trigger state triggered by the new MAC-CE may not refer to to-be-activated SCells that are indicated by the new MAC-CE or the legacy SCell activation/de-activation MAC-CE
· 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 our understanding, it is up to RAN1 to perform the down selection for these two alternatives but RAN2 also can provide some suggestions on it.

According to the agreements of RAN1, the temporary RSs are to be triggered on X out of Y (Y≥X) to-be-activated SCells. In our understanding, the network may activate different SCells in different time. In addition, the network may use different temporary RS in different time or for different SCells. Therefore, in Alt2, the network needs to design one flexible trigger state list to indicate the association between the trigger state and temporary RS for all the SCells. This would increase the size of the RRC signalling. In Alt1, the RRC signalling only needs to include the configuration of the temporary RS of each SCell separately. The MAC CE can independently indicate all the temporary RS indication for each SCell. It is more flexible and simpler.

Proposal 3: Suggest to RAN1 using the Alt 1: Bitmap approach in MAC-CE to trigger the temporary RS.

As discussed above, all companies think RAN2 can introduce one new MAC CE. The MAC CE should include the SCell activation indication for each SCell. According to the agreements in RAN1, the triggering MAC CE in Alt 1 includes the temporary RS configuration index for each SCell and a value zero indicated by the configuration index means no RS resource transmitted. In addition, RAN1 has agreed that the other information, e.g. the number of RS bursts, the gap length, triggering offset and QCL information, are configured by the RRC. Therefore, the new MAC CE only needs to include the SCell activation indication and the temporary RS configuration index for each SCell. 

Proposal 4: The new MAC CE only includes the SCell activation indication and the temporary RS configuration index for each SCell.
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In the RAN1#106 meeting, RAN1 has agreed the information provided by the RRC.
	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)
· Triggering offset can be provided, e.g., by reusing existing CSI-RS framework
· QCL information (Opt 2.3.5)
· Triggering QCL information can be provided, e.g., by reusing existing CSI-RS framework
· A unique temporary RS configuration index
· FFS: the maximum number of temporary RS per cell/per UE
Note: Reusing A-TRS triggering framework is not precluded.
· Information for 0, 1, or more temporary RS can be provided for each configured SCell




As proposed above, the RRC also need to include the temporary RS configuration index. In our understanding, different temporary RS of one SCell may have different information. It is more flexible. Therefore, we think this information is configured per temporary RS. 
Proposal 5: Configure the following information in RRC for the temporary RS for each cell
The temporary RS configuration list including the configuration index, the number of RS bursts and the gap length between the RS bursts, triggering offset, QCL information
[bookmark: _GoBack]3. Conclusion
Based on the discussion in this paper, we have the following proposals:
Proposal 1: RRC triggered SCell activation with temporary RS is no considered in R17.
Proposal 2: The temporary RS cannot be triggered for the dormant BWP.
Proposal 3: Suggest to RAN1 using the Alt 1: Bitmap approach in MAC-CE to trigger the temporary RS.
Proposal 4: The new MAC CE only includes the SCell activation indication and the temporary RS configuration index for each SCell.
Proposal 5: Configure the following information in RRC for the temporary RS for each cell
The temporary RS configuration list including the configuration index, the number of RS bursts and the gap length between the RS bursts, triggering offset, QCL information
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