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[bookmark: _Ref7476982]Introduction 
At RAN plenary meeting #88-e, a revised work item (WI) on Further Multi-RAT Dual-Connectivity enhancements was approved for Release 17 [1], which includes efficient SCell activation/deactivation mechanism from RAN1 perspective:

1. Support efficient activation/de-activation mechanism for one SCG and SCells 
· Support for one SCG applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4]
· Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4]
· This objective applies to FR1 and FR2

In last RAN1 meetings, the following agreements were made, 

Working Assumption
At least for the case of known cell, temporary RS is supported to expedite the activation process during the SCell activation procedure for efficient SCell activation for both FR1 and FR2:
·         The temporary RS should provide at least the functionalities of AGC settling and time/frequency tracking during SCell activation procedure.
·         FFS potential functionalities of CSI measurement/acquisition and cell search

Agreements:
TRS is selected as temporary RS for Scell activation
·         If more functionalities are confirmed to be supported by temporary RS, other RS candidates, e.g. aperiodic CSI-RS, P/SP-CSI RS, SRS and RS based on SSS/PSS, are not precluded.
·         The TRS should be triggered by DCI or MAC-CE. FFS which exact triggering command.
  
Agreements:
UEs measure the triggered temporary RS during Scell activation procedure no earlier than a slot m:
·         FFS timeline values m which may need coordination with RAN4.
·         FFS if the triggered temporary RS can be associated with a BWP, then the measurement above is independent of the activation state of the BWP.

Agreements:
Companies are encouraged to provide design details of temporary RS next meeting, at least including:
· TRS structure, e.g. whether to fully reuse existing Rel-15/16 TRS structure and configuration restriction (refer to S5.1.6.1.1 of TS 38.214), or any modification
· QCL information, if any
· Triggering command: DCI format/fields or MAC-CE fields
· Triggering timeline/scheduling offset

Agreements:
As working assumption, with respect to efficient SCell activation, reuse existing Rel-15/16 TRS structure for temporary RS
1. 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
0. A burst of temporary RS is notated as in S5.1.6.1.1 of TS 38.214
0. “2-slot with four CSI-RSs resources (4 samples)” for FR1
0. either “1-slot with two CSI-RSs resources (2 samples)” or “2-slot with four CSI-RSs resources (4 samples)” for FR2
1. The working assumption can be confirmed after RAN4 check. (A LS for such request is planned).

Agreements:
For efficient SCell activation, discuss and agree from the following alternatives at RAN1#104-e
1. Alt 1:  the trigger of temporary RS is integrated into a single triggering signaling with the trigger of SCell activation transmitted on an activated cell.
0. FFS detailed design of this integrated triggering signaling.
0. Potential examples of single triggering signaling for further discussions
0. A PDSCH TB, e.g. containing two respective MAC-CEs for both triggers, one MAC-CE for both triggers
0. A DCI for both triggers
0. A PDSCH TB and its scheduling DL grant, e.g. MAC-CE for activation and DL grant for temporary RS
0. A DL grant and a UL grant received in the same slot/OFDM symbols of PDCCH where the DL grant is scheduling a MAC-CE for SCell activation and the UL grant is triggering the RS.
0. Rel-15/16 SCell activation MAC-CE and a specific configuration of temporary RS being implicitly triggered as well
1. Alt2: Triggering of temporary RS separately from SCell activation command is not precluded and both ‘separate’ triggers (examples below) and ‘integrated’ triggers (examples in Alt 1) are considered for SCell activation
1. FFS detailed design of separate triggering signaling.
1. Potential examples of separate triggering signaling for further discussions
0. Rel-15/16 SCell activation MAC-CE and Rel 15/16 DCI triggering
0. Rel-15/16 SCell activation MAC-CE and new DCI triggering for temporary RS
1. Note: temporary RS should be triggered by DCI or MAC-CE.
1. Note: the final mechanism of trigger signaling targets at applicability to one or more SCell activation.
1. FFS handling of  SCell activation by existing Rel15/16 CA activation command when temporary RS is configured and triggered/not triggered
Draft LS (R1-2009786) to RAN4 is approved. Final LS in R1-2009798.

In this contribution, we provide our views on the remaining issues of temporary RS for fast SCell activation. 
Discussions 
The SCell activation delay generically defined as follows: for an activation command received in slot n, the UE shall have completed the activation at latest by slot n + THARQ + Tactivation_time + TCSI_Reporting. The main contribution on delay to the SCell activation delay comes from the Tactivation_time in both FR1 and FR2, which includes AGC settling and fine synchronization time. In case the SCell is unknown, it also includes the cell detection time. In case of FR2, it may further include the L1-RSRP measurement with beam management and reporting time. Tactivation_time = TSMTC_SCell + 5msec. TSMTC_SCell is the SMTC periodicity of SCell being activated and the value can be configured from 5ms to 160ms. Meanwhile, a typical value for TSMTC_SCell is 20 msec which is the default SS/PBCH periodicity used in initial access. THARQ is the timing between DL data transmission and acknowledgement, i.e., as defined in RAN1. TCSI_reporting is the delay including uncertainty of the timing of CSI-RS transmission, UE processing time for CSI reporting and uncertainty of UL resource for CSI feedback. 

[bookmark: _GoBack]Temporary RS is already agreed for fast SCell activation and is based on TRS. One remaining issue is whether CSI measurement is supported by the temporary RS. Since CSI feedback is critical for efficient DL transmission, an applicable CSI report should be available during the procedure of SCell activation. Therefore, it is preferred that both Tactivation_time and TCSI_reporting could be reduced by temporary RS. TRS is constructed by one-port CSI-RS. Therefore, it is possible that CSI could be measured by the one-port CSI-RS within the TRS. On the other hand, if accurate CSI report is desired, extension to existing TRS can be considered to allow CSI measurement on multiple CSI-RS ports for efficient MIMO transmission. 

Proposal 1: CSI measurement should be supported by the temporary RS for efficient SCell activation. It needs study whether it is enough to do CSI measurement on the one CSI-RS port within the TRS serving as temporary RS. 

The SCell activation procedure is triggered by a MAC-CE which is carried a PDSCH. Since HARQ based PDSCH transmission is used, UE may not correctly decode the PDSCH with just the initial transmission. Further, a retransmission of the PDSCH may not be in a fixed time position since asynchronized HARQ is used in NR. In summary, after transmission of MAC-CE for SCell activation, there is potential confusion on the timing when UE can know the SCell activation command. Consequently, it is preferred that the temporary RS can be triggered by a DCI so that the position for the triggered temporary RS can be timely indicated/adjusted. Meanwhile, Using a DCI to trigger SCell activation can be considered to reduce latency. Therefore, it is preferred to use a DCI to trigger both SCell activation and temporary RS transmission.  

Proposal 2: A DCI format could be used to trigger SCell activation and the transmission of temporary RS.  

After reception of the DCI for SCell activation and temporary RS transmission, the UE needs to send an ACK to gNB. Otherwise, gNB cannot know whether UE detects the DCI. The HARQ-ACK feedback delay may reuse that defined for SPS release. After receiving the ACK for the DCI, gNB can transmit the temporary RS. The relative timing between the ACK feedback and the temporary RS transmission can be indicated in the DCI format. The exact values are up to RAN4. By this way, it is easier to align temporary RS of multiple UEs which potentially reduce the overhead of temporary RS. 

Proposal 3: 
· UE sends an ACK after detecting the triggering DCI 
· The timing between the ACK feedback and the temporary RS is indicated by the triggering DCI
Conclusion
In this contribution, we provide our views on the remaining issues of temporary RS for efficient SCell activation. we make the following proposals. 
Proposal 1: CSI measurement should be supported by the temporary RS for efficient SCell activation. It needs study whether it is enough to do CSI measurement on the one CSI-RS port within the TRS serving as temporary RS. 

Proposal 2: A DCI format could be used to trigger the transmission of temporary RS.  

Proposal 3: The triggered temporary RS should be after the time of HARQ-ACK feedback associated the MAC-CE or after the DCI that triggers SCell activation. The time offset of the temporary RS can be dynamically indicated if a DCI is used to trigger temporary RS. 
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