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Introduction
Delay requirements for direct activation of SCells are agreed in RAN4#93 meeting [1]. However, a modification maybe required for the agreed delay requirements. Interruption requirements for direct activation of SCells are not yet agreed in RAN4.
In this contribution, we provide possible modification for delay requirements of direct SCell activation upon SCell addition and PCell handover. We also provide our views on interruption requirements for the same.     
Discussion
In RAN4#93 meeting following direct SCell activation delay requirements are agreed. The agreed values for direct SCell activation requirements for the following two scenarios are:
Direct SCell activation delay at SCell addition is: Ndirect = TRRC_Process + T1 + Tactivation_time + TCSI_Reporting
Direct SCell Activation delay at handover is: Ndirect = TRRC_process + Tinterrupt + T2 + T3 + Tactivation_time + TCSI_Reporting
In the agreement, Tactivation_time and TCSI_Reporting are referred to clause 8.3.2 of [2]
However, Tactivation_time defined in clause 8.3.2 includes delay component of MAC CE processing also. Since there is no MAC CE reception involved in this scenario, in our view MAC CE processing delay may not be required to be included in the total delay requirement of direct SCell activation. 
Hence, we propose to remove the MAC CE processing delay (TMAC_processing_delay = 3ms) from the total delay.
Proposal 1: Direct SCell activation delay at SCell addition is: Ndirect = TRRC_Process + T1 + Tactivation_time - TMAC_processing_delay + TCSI_Reporting; and Direct SCell Activation delay at handover is: Ndirect = TRRC_process + Tinterrupt + T2 + T3 + Tactivation_time - TMAC_processing_delay + TCSI_Reporting.
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Figure 1: SCell addition and direct activation requirements

Figure 1 illustrates the timeline for SCell addition and direct activation. From the figure 1, we analyse the steps that may be causing/requiring interruption. 

RRC reconfiguration to RRC reconfiguration complete:
Receiving RRC command and applying the same may not incur any interruption. Since T1 is the time uncertainty to acquire the UL grant for transmission of RRC reconfiguration complete message, it also needs no interruption. 

SCell activation process:
During SCell addition and activation, UE may have to reconfigure the RF and perform AGC settling and Rx beam sweeping. Based on the number of RF chains, there may be interruptions on other active cells during RF retuning and AGC settling. Since RF retuning and AGC settling delay are part of Tactivation_time process, interruption can occur during the Tactivation_time. 

During TCSI_reporting, since it is 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”. This step also needs no interruption. 

In summary, the SCell addition and direct activation process timeline, there is some period where interruption is not required, some period where interruption is required and again some period where interruption is required. 

Hence from above analysis, window during which interruption is required is from TRRC_processing+T1 to TRRC_processing+T1+ Tactivation_time-5ms. Where 5ms is time required for MAC CE processing and SSB processing. 

Interruption length is same as described in clause 8.2 of TS 38.133. 

From the above analysis, we propose:

Proposal 2: Interruption window for Direct SCell activation during SCell addition is from TRRC_processing+T1 to TRRC_processing+T1+ Tactivation_time-5ms.


SCell direct activation requirements during PCell handoverFigure 2: Direct SCell activation during PCell handover


Figure 2 illustrates the timeline for SCell addition and direct activation during PCell handover. From the figure 2, we analyse the steps that may be causing/requiring interruption. 

RRC reconfiguration to RRC reconfiguration complete:

Handover phase: 
During the handover phase, handover related interruptions for PCell may be required, interruptions for SCell addition and activation should not be allowed during this phase as it may result in delay of PCell handover.

TA acquisition and application:
During this phase UE transmits PRACH and acquires TA command, this phase also do not require any interruptions. 

SCell activation process: 
During SCell addition and activation, UE may have to reconfigure the RF and perform AGC settling and Rx beam sweeping. Based on the number of RF chains, there may be interruptions on other active cells during RF retuning and AGC settling. Since RF retuning and AGC settling delay are part of Tactivation_time process, interruption can occur during the Tactivation_time. 

During TCSI_reporting, since it is 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”. This step also needs no interruption. 

In summary, the SCell addition and direct activation timeline during PCell handover consists of, periods that do not require interruption, periods that require interruption, and again some period that require interruption. 

Hence from above analysis, window during which interruption is required is from TRRC_processing + Tinterrupt + T2 + T3 to TRRC_processing + Tinterrupt + T2 + T3 + Tactivation_time - 5ms. Where 5ms is the time required for MAC CE processing and SSB processing.

Interruption length is same as described in clause 8.2 of TS 38.133. 

From the above analysis, we propose:
  
Proposal 3: Interruption window for Direct SCell activation during handover is from TRRC_processing+ Tinterrupt + T2 + T3 to TRRC_processing + Tinterrupt + T2 + T3 + Tactivation_time- 5ms.

  
1. Conclusion
In this contribution, we discussed direct SCell activation requirements and made the following proposals:
Proposal 1: Direct SCell activation delay at SCell addition is: Ndirect = TRRC_Process + T1 + Tactivation_time - TMAC_processing_delay + TCSI_Reporting; and Direct SCell Activation delay at handover is: Ndirect = TRRC_process + Tinterrupt + T2 + T3 + Tactivation_time - TMAC_processing_delay + TCSI_Reporting.
Proposal 2: Interruption window for Direct SCell activation during SCell addition is from TRRC_processing+T1 to TRRC_processing+T1+ Tactivation_time-5ms.

[bookmark: _GoBack]Proposal 3: Interruption window for Direct SCell activation during handover is from TRRC_processing+ Tinterrupt + T2 + T3 to TRRC_processing + Tinterrupt + T2 + T3 + Tactivation_time- 5ms.
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