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Introduction
As part of MR-DC and CA enhancements work item RAN2 agreed to introduce direct activation of SCells upon addition or after handover. In RAN4#92 meeting, RAN4 started to look into timing requirements and agreed on baseline equation for delay requirements and also WF [3] is agreed. In this contribution we provide our views on direct SCell activation delay requirements.     
Discussion
In RAN4#92 meeting following agreements and WF [3] is agreed regarding direct SCell activation delay requirements.
Agreements (RAN4#92): 
· RAN4 defines the related UE delay requirements for direct activated configured SCell
· RAN4 defines the interruption requirements for direct SCell activation
· As initial assumption, the direct NR SCell activation delay requirements are based on adapted time lines of corresponding requirements in E-UTRA:
· SCell addition: Ndirect = TRRC_processing + [T1] + Tactivation_time + TCSI_report
· PCell HO: Ndirect = TRRC_processing + Tinterrupt + T2 + T3 + Tinterupt_window + Tactivation_time + TCSI_report
Way Forward:
· Provide input on whether to replace Tinterupt_window to adapt it to NR requirements
· Provide input on the values for TRRC_processing, T1, Tactivation_time, Tinterrupt, TCSI_report, T2,T3
· Analyze the necessary changes and proposed requirements
SCell addition and direct activation delay requirements
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Figure 1: SCell addition and direct activation requirements

SCell addition and direct activation delay requirements timeline is shown in Figure 1. The delay requirement for each step is described below. 

TRRC_processing is the RRC procedure delay defined for SCell addition in section 12 of TS 38.331, which is 16ms
T1 is the delay from slot n+ TRRC_processing until the transmission of RRCReconfigurationComplete message, which may depend on time required for acquiring UL grant. 
Tactivation_time is delay required for activating single SCell and it is described in sub clause 8.3.2 of TS 38.133. Activation delay requirements for multiple SCells are for FFS. 
TCSI_reporting 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.
SCell direct activation requirements during PCell handover
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Figure 2: Direct SCell activation during PCell handover
As shown in figure 2, we can classify SCell direct activation delay requirement during PCell handover into three parts. That is handover delay, TA acquisition (from PCell) and application delay and SCell activation delay.  Delay requirements for each part are described below. 


Handover Delay:
TRRC_processing is the RRC procedure delay defined for SCell addition in section 12 of TS 38.331, which is 16ms
Tinterrupt is the interruption time as defined in sub clause 6.1.1.2.2/6.1.1.3.2/6.1.1.4.2/6.1.1.5.2 based on the handover type.

TA acquisition and application delay:
T2 is the delay for obtaining a valid TA command (for the target PCell) from the target PCell and the scheduling grant for sending valid CSI report in the target PCell. That means TA is the time for receiving RAR or msg2 from the time last PRACH symbol is transmitted.
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Figure 3: TA acquisition window
As shown in figure 3, T2 is Tuncertainty + ra-ResponseWindow 
Where, 
Tuncertainty is the uncertainty of CORESET start occasion from the time PRACH last symbol transmission is completed 
ra-ResponseWindow is RAR window as defined in TS 38.321 

Proposal 1: RAN4 to define T2 as Tuncertainty + ra-ResponseWindow

T3 is the delay for applying the received TA for uplink transmission in the target PCell. T3 may consists of PDSCH decoding time and MAC processing latency of TA. Which as per TS 38.213 is given by N1 + 0.5 ms. 

Proposal 2: RAN4 to define T3 as N1 + 0.5 ms

Tactivation_time for activating a single SCell is described in sub clause 8.3.2 of TS 38.133. Activation time for multiple SCells are for FFS. 
TCSI_reporting 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.

Tinterupt_window:
In NR Rel-15, Interruption requirements are defined separately for SCell addition and SCell activation. According to existing interruption requirements, the UE is allowed an interruption on any active serving cell during the RRC reconfiguration procedure. However in direct SCell activation scenario we have procedures like PCell handover, SCell addition and activation initiated through single RRC message, which implies that interruption due to SCell addition or activation will not happen during RRC reconfiguration. Based on the above analysis, RAN4 has to define interruption window and interruption duration for direct SCell addition and activation during PCell handover.

Proposal 3: RAN4 to define interruption window and interruption duration for direct SCell activation during PCell HO.   
 
  
1. Conclusion
In this contribution we discussed direct SCell activation requirements and made the following proposals:
Proposal 1: RAN4 to define T2 as Tuncertainty + ra-ResponseWindow
Proposal 2: RAN4 to define T3 as N1 + 0.5 ms
Proposal 3: RAN4 to define interruption window and interruption duration for direct SCell activation during PCell HO.   
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