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1 Introduction
In RAN #88 meeting, the study item on further Multi-RAT Dual-Connectivity enhancements [1] was approved with the following RAN1-related objectives: 
	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


The study of efficient activation/deactivation mechanism for one SCG and SCells has started in RAN1 102 e-meeting with the following agreements: 
	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


In this contribution, we present the analysis on triggering commands candidates i.e. DCI vs. MAC-CE signaling and discuss certain open issues regarding the timeline, QCL information as well as the BWP location.  
2. Discussion
For both LTE and Rel-15/Rel-16 NR, MAC CE signaling is used to activate/deactivate the SCell(s) to provide the increased capability to handle the instantaneous traffic volume variation. The required delay was defined in [2] as sum of the following three components as depicted in FIG.1 below: 
· The timing between DL data transmission and acknowledgement as specified in TS 38.213
· : The SCell activation delay in millisecond. Table 1 summarizes the  values required for different cases in FR1 depending on the SCell status and measurement cycle configuration. 

Table 1:  values for FR1
	Case 
	Description 
	

	1
	If the SCell is known
	The SCell measurement cycle <=160ms
	

	2
	
	The SCell measurement cycle >160ms
	

	3
	If the SCell is unknown and Ês/Iot ≥ -2dB
	


· : The delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331 
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Figure 1: MAC-CE based SCell Activation Delay in Rel-15/16 NR
The key distinction between FR1 and FR2 system is that the beamforming operation was used in both gNB and UE. Correspondingly, delay caused by necessary beam management operations was added for SCell activation delay in FR2. According to the section 8.3.2 in [2], for both FR1 and FR2, the longest delay occurs for the case of unknown at the UE side, e.g. the target SCell is in a band pair that is operated with independent QCL assumptions or beam management compared to PCell/PSCell or other active SCells on the same FR2 band .    
In RAN1 102 e-meeting, TRS was agreed as temporary RS for SCell activation, which at least provides the functionalities of ACG setting and T/F tracking procedure to reduce the latency. The latency can be reduced assuming triggered TRS occurs before the first SSB after activation and hence has no need to wait until the first SSB for AGC and T/F tracking operations. This assumption maybe valid for the case of known SCells since the rough T/F synchronization information and AGC settings on the other active SCells can be utilized first for A-TRS reception and then using the received TRS for further finer adjustment. However, for the unknown cases defined in [2], there is no common properties from any active PCell/PSCell or SCells in the same band. Consequently, the step of SSB beam detection is unavoidable even for the reception of A-TRS reception. In other words, introducing the A-TRS does not help the latency reduction for unknown cases.
Observation 1: TRS can only expedite the SCell activation procedure for the known SCell defined in section 8.3.2 in [2]. 

One of FFS aspects is the timing and signalling details for A-TRS triggering. Assuming the known SCell with rough T/F information on the target SCell, the UE can receive the TRS immediately after slot   where n is the MAC CE command slot index. The triggered TRS can be served as QCL source for the subsequent CSI-RS for CSI reporting in FIG.1. The aperiodic CSI-RS timing can be hard-encoded in specification relative to the triggering signalling.    
In the RAN1 #102 e-meeting, signalings to trigger A-TRS has been discussed. Two options were brought up, either introducing new MAC CE or DCI-based approach. First, the reliability of activation/deactivation is very important as missed activation would result in data transmission loss at MAC layer and PDU retransmission at RLC layer. Considering this fact, we assume HARQ-ACK is needed for both two approaches in the following analysis. 
· One of claimed advantage of DCI-based approach is to reduce latency. However, referring to the break down timeline in FIG.1, the latency reduction of DCI-based approach over MAC-CE based approach is unclear if HARQ-ACK feedback is desirable for both. Note that the HARQ-ACK timing difference between PDCCH and PDSCH is marginal especially if PDSCH with a short duration is used for MAC-CE transmission, which is fully under network control. For example, the N1 value for PDCCH (e.g. SPS PDSCH release) and N1 value for PDSCH is almost identical e.g. N1 = 10 for DCI-based and N1=8 for MAC-CE-based approach assuming u=0. 
· In addition, the reduced latency by new DCI format may not bring meaningful gain considering the conservative CQI setting at the start of newly activate CC and the ‘slow-start’ characteristic of typical TCP-based applications on the mobile devices. 
· Furthermore, the activation/deactivation procedure is so far operated based on MAC CE command and detailed procedure was defined by RAN2 and maintained in TS 38.321. Compared to DCI-based approach, keeping the MAC-CE based approach allows for keeping the current functions splitting, minimize the specification impact and standard efforts. Also, support of more than one signaling mechanisms for a single function (i.e. activation/deactivation) maybe unnecessarily complicate gNB schedulers to manage different time gaps for different releases of UEs. 
· Moreover, the SCell dormancy operation has been introduced in Rel-16 for activated SCell to handle bursty traffic, balancing between the latency performance and power consumption. Correspondingly, the SCell activation operation is expected to be used only at the starting of bursty traffic session. Hence, the latency reduction by L1 signaling is of less importance.  
Having said that, our preference is to introduce a new MAC CE to trigger SCell activation/deactivation together with TRS triggering. 

Proposal 1: Prefer to introduce new MAC CE signal for SCell activation/deactivation and triggering A-TRS transmission as well as A-CSI-RS transmission for known SCells. 
Proposal 2: For the known SCell(s), the A-TRS triggered by the new MAC CE is provided on the SCell immediately after slot , where n is the slot index where new MAC CE command is detected and k1 is the HARQ-ACK feedback delay. 

On the , the value depends on the periodicity configuration of P-CSI-RS or SP-CSI-RS used for CSI reporting. It was widely observed that 20ms/40ms periodicity is typically configured in NR system, which makes  dominant for SCell activation procedure. As one example, if we count the additional delay from periodic report, there could still be up to 25ms delay even with A-TRS to expedite TO/FO/AGC refinement. 
 
Observation 2: The CSI measurement and reporting are one of dominant factors for the latency of SCell activation procedure. 
To solve this problem for any known SCell, the same MAC CE can be used to trigger subsequent A-TRS as well as A-CSI-RS transmission on the SCell so as to minimize the SCell activation latency. The CSI reporting delay can be significantly reduced if UE receives an aperiodic CSI-RS after slot  with assuming same QCLed as A-TRS. The triggered A-CSI reporting can be transmitted over the PUSCH, which is allocated by the new activation/deactivation MAC CE command. 

Proposal 3: The A-TRS is served as the QCL source for the subsequent aperiodic CSI-RS triggered by the same activation/deactivation MAC CE command. 


3. Conclusion 
In this contribution, we have presented our views with the following proposal and observations: 
Observation 1: TRS can only expedite the SCell activation procedure for the known SCell defined in section 8.3.2 in [2]. 
Observation 2: The CSI measurement and reporting are one of dominant factors for the latency of SCell activation procedure. 

Proposal 1: Prefer to introduce new MAC CE signal for SCell activation/deactivation and triggering A-TRS transmission as well as A-CSI-RS transmission for known SCells. 
Proposal 2: For the known SCell(s), the A-TRS triggered by the new MAC CE is provided on the SCell immediately after slot , where n is the slot index where new MAC CE command is detected and k1 is the HARQ-ACK feedback delay. 
Proposal 3: The A-TRS is served as the QCL source for the subsequent aperiodic CSI-RS triggered by the same activation/deactivation MAC CE command. 
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