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Introduction
A work item on dynamic spectrum sharing (DSS) between LTE and NR started to enable scheduling enhancements, including fast Scell activation and SCell scheduling PDSCH/PUSCH on PCell/PSCell. In RAN1#103e meeting, the following issues were discussed for fast activation:
· Issue-1: Triggering command for SCell activation/de-activation and temporary RS
· Issue-2: TRS structure for temporary RS
· Issue-3: QCL configuration of TRS
· Issue-4: Time-domain property of TRS
· Issue-5: Additional Functionality of temporary RS during the SCell activation
· Issue-6: Timeline for temporary RS
This contribution discusses remaining open issues to enable fast activation in NR DSS.
Discussion
The time required to activate an SCell can be summarized as the sum of THARQ, Tactivation_time, and TCSI_Reporting. As illustrated in Figure 1.
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Figure 1: breakdown of SCell activation time.

THARQ:
Given the activation command is delivered via PDSCH on a MAC CE, this time is associated with the HARQ RTT to successfully receive the TB containing the activation command MAC CE. The following option were identified in RAN1#103e to reduce THARQ:
· Opt 1.1 MAC CE (triggering only for SCell activation)
· Opt 1.1a MAC CE (triggering for both SCell activation and temporary RS)
· Opt 1.2 DCI (triggering only for SCell activation)
· Opt 1.2a DCI (triggering for both SCell activation and temporary RS)

Activation via DCI only reduces the time needed for activation, as the HARQ RTT time is reduced, but suffers from increased DCI signaling overhead and the possibility of DCI misdetection. On the other hand, MAC CE requires less overhead compared to DCI, and is already used for cell activation. The number of TRS required can be more than 1 (pending R4’s reply), and this would be too much overhead for DCI to carry. It is therefore safer to keep activation by MAC CE, and the TRS can also be contained in such MAC CE to reduce the activation time. A single PDSCH TB containing one MAC-CE can contain triggers for both Scell activation command and temporary RS. Alternatively, the two triggers can be delivered on different MAC CEs. This is inline with Alt1 from the agreement last meeting.
Proposal 1:  For efficient SCell activation, the trigger of temporary RS is integrated into a single triggering signaling with the trigger of SCell activation transmitted on an activated cell, by either:
· A PDSCH TB, e.g. containing two respective MAC-CEs for both triggers, one MAC-CE for both triggers; or
· A PDSCH TB and its scheduling DL grant, e.g. MAC-CE for activation and DL grant for temporary RS
[bookmark: _Hlk61550687]Tactivation_time:
To enable fast activation, automatic gain control (AGC) has to settle before a symbol can be sampled correctly. That means, the optimal point for the dynamic range in the receiver’s amplifier is set after a reading of the energy in the channel and some pilot RS (e.g. temporary RS) for correct setting. The number of temporary RS (and importance of it) is more profound for inter-band cell activation. To reduce Tactivation_time, RAN1 agreed in 103e to introduce TRS.
For the TRS periodicity, the following options where identified: TRS can be either aperiodic, periodic, or semi-persistent. Given TRS is coupled with the activation command, which is aperiodic by nature, aperiodic TRS should be supported.
Proposal 2:  Support aperiodic TRS allocation.
Further, the following options were identified for the TRS timeline:
· Opt 6.1: “The duration between SCell activation command and TRS should be sufficient for L1/L2 signaling processing, RF warm-up and BWP activation. The reference signal for channel measurement is transmitted later than the reference signal for AGC settling and time/frequency tracking.”[10]
· Opt 6.2: “The actual slot for the triggered TRS can be r slot after the slot the UE sends HARQ-ACK for the PDSCH converting TRS triggering MAC CE, where the r can be configured by RRC, or more flexibly, indicated by the MAC CE.”
· Opt 6.3: “If MAC-CE is used as triggering command, the point after THARQ (timing between PDSCH and its HARQ-ACK) can be set to the earliest temporary RS transmission occasion. If DCI format is used as triggering command, the point after its HARQ-ACK can be set to the earliest scheduling occasion.”
With option 6.2, the TRS timeline can be configured per UE from the time a successful HARQ-ACK is received for the TB containing the activation command. This time can different from one UE to another, i.e. to accommodate for the L1/L2 processing times and bandwidth switching times, which can be capability dependent.
Proposal 3:  For the TRS timeline, support option 6.2: “The actual slot for the triggered TRS can be r slot after the slot the UE sends HARQ-ACK for the PDSCH converting TRS triggering MAC CE, where the r can be configured by RRC, or more flexibly, indicated by the MAC CE.”
Conclusion
In this contribution we discuss the different alternatives and means to support fast activation. The following is proposed: 
Proposal 1:  For efficient SCell activation, the trigger of temporary RS is integrated into a single triggering signaling with the trigger of SCell activation transmitted on an activated cell:
· A PDSCH TB, e.g. containing two respective MAC-CEs for both triggers, one MAC-CE for both triggers
· A PDSCH TB and its scheduling DL grant, e.g. MAC-CE for activation and DL grant for temporary RS
Proposal 2:  Support aperiodic TRS allocation.
Proposal 3:  For the TRS timeline, support option 6.2: “The actual slot for the triggered TRS can be r slot after the slot the UE sends HARQ-ACK for the PDSCH converting TRS triggering MAC CE, where the r can be configured by RRC, or more flexibly, indicated by the MAC CE.”
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Agreements from RAN1#103e meeting:
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).

Agreements:
For efficient SCell activation, discuss and agree from the following alternatives at RAN1#104-e
· 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.
· FFS detailed design of this integrated triggering signaling.
· Potential examples of single triggering signaling for further discussions
· A PDSCH TB, e.g. containing two respective MAC-CEs for both triggers, one MAC-CE for both triggers
· A DCI for both triggers
· A PDSCH TB and its scheduling DL grant, e.g. MAC-CE for activation and DL grant for temporary RS
· 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.
· Rel-15/16 SCell activation MAC-CE and a specific configuration of temporary RS being implicitly triggered as well
· 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
· FFS detailed design of separate triggering signaling.
· Potential examples of separate triggering signaling for further discussions
· Rel-15/16 SCell activation MAC-CE and Rel 15/16 DCI triggering
· Rel-15/16 SCell activation MAC-CE and new DCI triggering for temporary RS
· Note: temporary RS should be triggered by DCI or MAC-CE.
· Note: the final mechanism of trigger signaling targets at applicability to one or more SCell activation.
· FFS handling of  SCell activation by existing Rel15/16 CA activation command when temporary RS is configured and triggered/not triggered

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
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