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During RAN4-AH-1801 it was agreed that PSCell addition, which carries and implicit activation in the command, shall reuse Tactivation_SCell from SCell activation. A WF [1] was agreed, stating the following:
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 no later 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 are providing an analysis of time needed for PSCell addition and activation.
Discussion
We have provided an analysis of SCell activation time in [2]. One difference between SCell addition and PSCell addition is that for the former, it is assumed that the PCell and SCell are in synchronous operation, meaning that the time difference between them is limited to at most ±30µs. The UE can exploit this when activating the SCell. Dual connectivity, however, comes in two flavours: synchronous and asynchronous operation. In the former case, the procedure from SCell activation can be reused, but in the latter case, it depends on whether the PSCell is known or unknown to the UE, or particularly: if the UE already knows the timing of the associated SSB(s).
In case the PSCell is unknown at the time of addition, the UE does not know whether the PSCell is in synchronous operation with the PCell and thus will have to search over the whole SSB window plus the timing uncertainty of the SMTC relative to the PCell, ±0.5ms due to the granularity of SMTC, to find the PSCell. For this reason, we would like to allow the UE to use one additional SMTC period compared to the activation time of unknown SCell.
Proposal 1: PSCell addition time for blind activation is specified to Tactivation = 7 SMTC + 1 subframe, comprising 3 SMTCs for initial gain setting, 2 SMTC for confirmation and timing correction to the SCell, and 1 SMTC for fine-tuning of gain, timing, and frequency and 1 SMTC for CSI measurement.
Proposal 2: PSCell addition time for regular addition, where the cell has been measured with a measurement cycle exceeding [160] ms, is specified to Tactivation = 2 SMTC + 1 subframe, comprising 1 SMTC for fine-tuning of gain, timing and frequency offset, and 1 SMTC for CSI measurements.
Proposal 3: PSCell addition time for regular addition, where the cell has been measured with a measurement cycle of up to and including [160]ms, is specified to Tactivation = 1 SMTC + 1 subframe, which is used for CSI measurement directly.


Summary and Conclusions
In this contribution we have provided an analysis on PSCell addition times. It seems for unknown PSCell, it is not feasible to simply reuse corresponding SCell activation times. Instead, some more margin is needed due to timing uncertainty. We have put forward the following proposals:
Proposal 1: PSCell addition time for blind activation is specified to Tactivation = 7 SMTC + 1 subframe, comprising 3 SMTCs for initial gain setting, 2 SMTC for confirmation and timing correction to the SCell, and 1 SMTC for fine-tuning of gain, timing, and frequency and 1 SMTC for CSI measurement.
Proposal 2: PSCell addition time for regular addition, where the cell has been measured with a measurement cycle exceeding [160] ms, is specified to Tactivation = 2 SMTC + 1 subframe, comprising 1 SMTC for fine-tuning of gain, timing and frequency offset, and 1 SMTC for CSI measurements.
Proposal 3: PSCell addition time for regular addition, where the cell has been measured with a measurement cycle of up to and including [160]ms, is specified to Tactivation = 1 SMTC + 1 subframe, which is used for CSI measurement directly.
A CR has been prepared for introduction of Tactivation_time values to 36.133 [3].
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