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1. Introduction
In RAN4 AH#1801 meeting, RAN4 had extensive discussion on PSCell addition delay requirements for EN-DC operation, and a WF [1] was agreed on PSCell addition and release requirements, the related agreement was captured as follows:
	PScell addition delay
· Background: it was agreed in RAN4#85 that “Upon receiving NR PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards NR PSCell nolater than in subframe n + Tconfig PSCell: 
Tconfig_PSCell = TRRC_delay + Tactivation_time + TSFN_acquisition + TPCell_ DU + TPSCell_ DU
· Tactivation_time should be the same as defined in SCell activation delay


 
In this contribution, we further discuss the related values for NR PSCell addition requirements.
2. Discussion
The requirements for NR PSCell addition and release delay were captured in section 7.34 in TS36.133:
Upon receiving NR PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards NR PSCell no later than in subframe n + Tconfig PSCell:
Where:
	Tconfig_PSCell = TRRC_delay + Tactivation_time + TSFN_acquisition + TPCell_ DU + TPSCell_ DU
	TRRC_delay is the RRC procedure delay as specified in [2]. 
	Tactivation_time is the NR PSCell activation delay. If the NR PSCell is known, then Tactivation_time is [TBD]. If the NR PSCell is unknown, then Tactivation_time is [TBD] provided the NR PSCell can be successfully detected on the first attempt.
	TPCell_ DU is the delay uncertainty due to PCell PRACH preamble transmission. TPCell_ DU is up to 20 ms if NR PSCell activation is interrupted by an PCell PRACH preamble transmission, otherwise it is 0.
	TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the NR PSCell. TPSCell_ DU is up to [1 PRACH occasion period] as defined in [2].
	TSFN_acquisition is the time used for SFN acquisition. If the SFN is unknown, TSFN_acquisition is [1 SMTC period] provided that the SFN can be successfully decoded on the first attempt. If the SFN is known, TSFN_acquisition is 0 ms.
For PSCell activation delay, in last meeting, some companies proposed that it could be 6 or 7 SMTC period which is too long [2]. RAN4 need to study the impact of potential additional signals, e.g. TRS signal on PSCell activation delay.
Based on RAN1’s agreements [3][4], TRS can be configured on a carrier or on an active BWP when SS block is not present. Periodic SS burst and periodic TRS burst can be arranged such that the UE can utilize one SS burst and one TRS burst for AGC adjustment and T/F tracking before DRX on. It has been agreed to have 4 TRS symbols in a TRS burst with 2 consecutive slots configured by RRC, figure 1 shows an example of TRS position in a slot. TRS is configured as a CSI-RS resource set and parameter in the CSI-RS resource set can indicate that it can be used for time/frequency tracking.
· For below 6GHz and above 6GHz, TRS periodicity 10ms, 20ms, 40ms and 80ms are supported 
· TRS BW can be equal to BW of BWP 
· UE is not expected to be simultaneously configured with TRS BW equal to BWP and TRS periodicity of 10ms if the BWP is larger than 50 RBs 
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Figure 1: Example of TRS position in a slot
Observation 1: If TRS configured by gNB, UE can utilize TRS burst for AGC adjustment and time/frequency tracking when SS block is not present.
In LTE, activation time includes the following procedures:
1. RF retuning;
2. AGC adjustment;
3. Timing and frequency tracking
In NR, as we discussed in measurement gap, 0.5ms in FR1 and 0.25ms in FR2 are defined for RF retuning time. For AGC adjustment, 4 CRS symbols will be used in LTE. In NR, if TRS configured, one TRS burst is enough for AGC adjustment. And for timing and frequency tracking delay, 2-3 sample of reference signal will be needed. The activation delay could be expressed as [X]* SMTC period + [Y]*TRS period, the exact values of X and Y depends on the configured SMTC period and TRS period.
If PSCell is unknown, 1 more SMTC period shall be considered for PSCell synchronization.
Based on above discussion, we have the following proposal:
  Proposal 1: The PSCell activation delay can be:
	Tactivation_time
	PSCell unknown
	PSCell known

	FR1
	 [1+X]*SMTC_period + [Y]*TRS_period
	[X]*SMTC_period + [Y]*TRS_period

	FR2
	
	

	Note 1: The exact values of X and Y depends on the configured SMTC period and TRS period.
Note 2: The sum of X and Y shall be [5].
Note 3: When TRS is not configured by gNB, Y can be zero.




3. Conclusion
In this contribution, we discuss PSCell addition requirements, and provide the proposals on activation time as follows:
Observation 1: If TRS configured by gNB, UE can utilize TRS burst for AGC adjustment and time/frequency tracking when SS block is not present.
  Proposal 1: The PSCell activation delay can be:
	Tactivation_time
	SCell unknown
	SCell known

	FR1
	 [1+X]*SMTC_period + [Y]*TRS_period
	[X]*SMTC_period + [Y]*TRS_period

	FR2
	
	

	Note 1: The exact values of X and Y depends on the configured SMTC period and TRS period.
Note 2: The sum of X and Y shall be [5].
Note 3: When TRS is not configured by gNB, Y can be zero.
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