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1. Introduction

The WI on Further Multi-RAT Dual-Connectivity enhancements was approved in [1]. One objective is to support efficient activation/de-activation mechanism for SCells in NR CA. After several meeting cycle discussion, there is only one open issue left which is captured in [1]. This paper continues to provide the analysis on the remaining issue.
2. Discussion
2.1. Temporary RS based SCell activation delay
The open issue for efficient fast SCell activation delay is captured in [1]: in scenario#3 (SCell to be activated belongs to FR2, if there is no active serving cell on that FR2 band, and target SCell is known to UE), there are two options on the activation delay requirements. 
	Issue 1-2-2: Tuncertainty_MAC for scenario #3 

Scenario #3: SCell to be activated belongs to FR2, if there is no active serving cell on that FR2 band, and target SCell is known to UE.
· Option 1(MTK, QC, Apple, OPPO): Assuming PDCCH TCI and PDSCH TCI (when applicable) shall be associated with the triggered temporary RS burst:
· if semi-persistent CSI-RS is used for CSI reporting, Tactivation_time is 3ms + max (Ttemp_RS+ 2ms, Tuncertainty_SP)

· if periodic CSI-RS is used for CSI reporting, Tactivation_time is max (Ttemp_RS + 5ms, Tuncertainty_RRC + TRRC_delay-THARQ)

under the condition that 

· One of the candidate TCI states configured in TCI-StatesPDCCH-ToAddList has the same QCL source of the triggered A-TRS,
· The QCL source of CSI-RS for CQI reporting is the same as the triggered A-TRS,
· The TCI state for PDCCH/PDSCH that is the same as A-TRS is assumed during SCell activation until changed by network after SCell activation.

· Option 2 (Huawei, Ericsson, Nokia): Not assuming PDCCH TCI and PDSCH TCI (when applicable) is associated with the triggered temporary RS burst. 
· Option 2a (Huawei): 
· if semi-persistent CSI-RS is used for CSI reporting, Tactivation_time is 3ms + max(Ttemp_RS+ 2ms, Tuncertainty_MAC, Tuncertainty_SP)

· if periodic CSI-RS is used for CSI reporting, Tactivation_time is max(Ttemp_RS + 5ms, Tuncertainty_MAC+3ms,  Tuncertainty_RRC + TRRC_delay-THARQ)
· Option 2b (Ericsson): 
· if semi-persistent CSI-RS is used for CSI reporting, Tactivation_time is 3ms + max(TATRS + 2ms, Tuncertainty_MAC + 2ms, Tuncertainty_SP)
· if periodic CSI-RS is used for CSI reporting, Tactivation_time is max(TATRS + 5ms, Tuncertainty_MAC + 5ms, Tuncertainty_RRC + TRRC_delay-THARQ)
        (Moderator note: The difference between option 2a and 2b are in yellow highlight)



To facilitate the discussion, the existing SSB based SCell activation delay are duplicated herein. 
	If the SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is in FR1 or in FR2:


If the target SCell is known to UE and semi-persistent CSI-RS is used for CSI reporting, then Tactivation_time is:

-
3ms + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP), where Tuncertainty_MAC=0 and Tuncertainty_SP=0 if UE receives the SCell activation command, semi-persistent CSI-RS activation command and TCI state activation command at the same time.


If the target SCell is known to UE and periodic CSI-RS is used for CSI reporting, then Tactivation_time is:

-
max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), where Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time.

<Omit>
Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable) relative to

-
SCell activation command for known case;

-
First valid L1-RSRP reporting for unknown case.


Tuncertainty_RRC is the time period between reception of the RRC configuration message for TCI of periodic CSI-RS for CQI reporting (when applicable) relative to

-
SCell activation command for known case;

-
First valid L1-RSRP reporting for unknown case. 


Tuncertainty_SP is the time period between reception of the activation command for semi-persistent CSI-RS resource set for CQI reporting relative to

-
SCell activation command for known case;

-
First valid L1-RSRP reporting for unknown case.


TRRC_delay is the RRC procedure delay as specified in TS38.331 [2].




In existing requirement, Tuncertainty_MAC is the uncertainty time for waiting for the last MAC CE to indicate TCI state for PDCCH and PDSCH. Afterwards UE can perform fine timing tracking. Tuncertainty_SP is the time waiting for the activation of semi-persistent CSI-RS resource set for CQI reporting, where TCI state for semi-persistent CSI-RS resource are also activated in the same MAC CE.
Regarding the temporary RS based SCell activation, the QCL information for temporary RS is provided by RRC. When temporary RS is triggered by SCell activation MAC CE, the QCL information for A-TRS is already known to UE. Therefore UE can perform fine timing as long as the first complete A-TRS is received and is not required to wait for the TCI information of PDCCH/PDSCH. 
The key point between option1 and option 2 is whether Tuncertainty_MAC is needed or not. Option 1 is based on the assumption that PDCCH/PDSCH TCI shall be associated with the triggered A-TRS burst, then Tuncertainty_MAC is not needed. However from configuration perspective, PDCCH/PDSCH TCI can be or be not associated with the triggered A-TRS burst. If requirements are only applied when PDCCH TCI and PDSCH TCI (when applicable) are associated with the triggered A-TRS burst, it means network would not indicate MAC CEs for PDCCH/PDSCH TCI state and shall bundle the same QCL relation between PDCCH/PDSCH TCI and temporary RS. This put restriction on network configuration, then we expect the configuration flexibility can be left to network. Therefore Tuncertainty_MAC is suggested to be remained for waiting for PDCCH/PDSCH TCI activation MAC CE.
Regarding option 2, Tuncertainty_MAC is still kept to enable different TCI state for PDCCH/PDCSH. Then Tactivation_time is 
supposed to be {3ms + max(Ttemp_RS+ 2ms, Tuncertainty_MAC, Tuncertainty_SP) }, if semi-persistent CSI-RS is used for CSI reporting, where 2ms has already taken reception of complete temporary RS bursts into account.
Proposal 1: If there is no active serving cell on that FR2 band, and target SCell is known to UE, 
· if semi-persistent CSI-RS is used for CSI reporting, Tactivation_time is 3ms + max(Ttemp_RS+ 2ms, Tuncertainty_MAC, Tuncertainty_SP)
· if periodic CSI-RS is used for CSI reporting, Tactivation_time is max(Ttemp_RS + 5ms, Tuncertainty_MAC+3ms,  Tuncertainty_RRC + TRRC_delay-THARQ)
3. Conclusion
This contribution presents discussions on further Multi-RAT Dual-Connectivity enhancements. Further analysis on the remaining issues for efficient activation/de-activation mechanism for SCells are provided. Below we summarize our proposal:

Proposal 1: If there is no active serving cell on that FR2 band, and target SCell is known to UE, 
· if semi-persistent CSI-RS is used for CSI reporting, Tactivation_time is 3ms + max(Ttemp_RS+ 2ms, Tuncertainty_MAC, Tuncertainty_SP)
· if periodic CSI-RS is used for CSI reporting, Tactivation_time is max(Ttemp_RS + 5ms, Tuncertainty_MAC+3ms,  Tuncertainty_RRC + TRRC_delay-THARQ)
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