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1. Introduction

The latest agreements on PSCell addition were captured in [1]
	· 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 provide further discussion on related RRM requirements.
2. Discussion
For the first part TRRC_delay, it will be explicitly defined in TS36.133. Thus in RAN4 specification we can simply refer to the associated clause.
Regarding the second part Tactivation_time, it has been agreed to use the same definition as in SCell activation delay. The main purpose of this part is to acquire finer synchronization. The detailed analysis is elaborated in our companion contribution [2]. Here we simply duplicate the conclusion:
Proposal 1: for SNR = -3 dB, Tactivation_time in PSCell addition is 150us + 4 SMTC for known cell and 150us + 5 SMTC for unknown cell.
Similar issue on the definition of known cell as mentioned in [2]. The known cell definition was also agreed in [1]:

	· Reuse the condition of known NR PSCell/SCell definition from LTE for FR1.

· Define the condition of known NR PSCell/Scell for FR2.


For information here we duplicate the definition of a known PSCell in LTE:

	PSCell is known if it has been meeting the following conditions:

During the last [5] seconds before the reception of the PSCell configuration command:

-
the UE has sent a valid measurement report for the PSCell being configured and

-
the PSCell being configured remains detectable according to the cell identification conditions specified in section 8.8,

-
PSCell being configured also remains detectable during the PSCell configuration delay according to the cell identification conditions specified in section 8.8.


The difference in NR is that “UE has sent a valid measurement report” doesn’t necessarily mean UE has already obtained the full timing information, unless the measurement report contains corresponding SSB index. To address it seems there are two options:


Opt 1: revise the definition of known PSCell to make sure UE has the full timing information.


Opt 2: keep the existing definition. Thus UE may still need to read PBCH even if the PSCell being added is known.

For opt 1, it could be the case where UE had sent measurement report with SSB index before the PSCell is added or PCell indicate that the PSCell being added is a synchronous cell and PCell timing can be simply used as reference, and etc. In nature it seems opt 2 is slightly away from “known”. Thus opt 1 is preferred.

Proposal 2: definition of known PSCell shall be updated to make sure UE has the full timing information for the PSCell being added.

Another point is about TSFN_acquisition in the PSCell addition delay equation. Actually this part is redundant. If the cell being added is a known cell, according to proposal 2 UE has already obtained the full timing information (including SFN). If the cell being added is an unknown cell, UE of course needs to perform PSS/SSS detection and PBCH reading. However, these procedures have been covered by Tactivation_time according to our companion contribution [2]:

The activation delay can be

a) For known cell: Tactivation_time = Twarm_up + TAGC + Tfiner_time_tracking = 150us + 4 SMTC
b) For unknown cell: Tactivation_time = Twarm_up + TAGC + Tsearch + TPBCH = 150us + 5 SMTC
Observation 1: TSFN_acquisition is already covered by Tactivation_time.
Therefore we propose to remove TSFN_acquisition in the PSCell addition delay equation.
Proposal 3: remove TSFN_acquisition in the PSCell addition delay equation.

Regarding TPCell_ DU, the background of this part in LTE is that only one PRACH preamble transmission is supported at a time. If UE needs to perform PRACH on PCell due to e.g. uplink timing lost or etc, in the PSCell activation procedure, then the addition delay of PSCell would be extended by TPCell_ DU. The reason is on the uplink power control issue. UE cannot support two open loops uplink power control in early carrier aggregation phase. But in later release, quite a lot of enhancement have been done in uplink power control, e.g. in B5C work item two separate PUCCH groups with independent uplink power control is supported. So in later phase the restriction of one PRACH at a time was removed. As for EN-DC, uplink power mechanisms with sharing and non-sharing are supported. In both mechanisms there is certain way to guarantee the UE output power would not exceed the maximum allowed power. Thus simultaneous PRACH on E-UTRAN PCell and NR PSCell can be supported. Therefore, there is no need to include TPCell_ DU in PSCell addition delay requirements.
Proposal 4: TPCell_ DU is not needed anymore in NR PSCell addition delay.
Proposal 5: PSCell addition delay requirements can be defined as:
Tconfig_PSCell = TRRC_delay + Tactivation_time + TPSCell_ DU
Where:

TRRC_delay: it is the RRC procedure delay as defined in TS36.133.

Tactivation_time: it is the PSCell activation delay, which is 150us + 4 SMTC for a known PSCell and 150us + 5 SMTC for an unknown PSCell
TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to [TBD].
3. Conclusions
In this contribution we provide further discussion on NR PSCell addition delay. After discussion the following conclusions are made.
Observation 1: TSFN_acquisition is already covered by Tactivation_time.
Proposal 1: for SNR = -3 dB, Tactivation_time in PSCell addition is 150us + 4 SMTC for known cell and 150us + 5 SMTC for unknown cell.
Proposal 2: definition of known PSCell shall be updated to make sure UE has the full timing information for the PSCell being added.
Proposal 3: remove TSFN_acquisition in the PSCell addition delay equation.
Proposal 4: TPCell_ DU is not needed anymore in NR PSCell addition delay.
Proposal 5: PSCell addition delay requirements can be defined as:
Tconfig_PSCell = TRRC_delay + Tactivation_time + TPSCell_ DU
Where:

TRRC_delay: it is the RRC procedure delay as defined in TS36.133.


Tactivation_time: it is the PSCell activation delay, which is 150us + 4 SMTC for a known PSCell and 150us + 5 SMTC for an unknown PSCell
TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to [TBD].
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