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1. Introduction
In last RAN4 meeting, some documents discussed the delay requirement for pSCell addition. However no agreements are reached.
This document will discuss further for the delay of pSCell addition and proposals were provided.
2. Discussion
For pSCell configuration and activation, the measured pSCell CQI will be reported to pSCell, not to PCell. After the pSCell activated, the UE should firstly get uplink transmit timing. Generally, the UE should initiate random access to pSCell to getting uplink transmit timing. In last meeting, document [1] had discussed the definition of pSCell configuration delay. The pSCell configuration delay could be defined as to the time UE start the transmission of the new uplink PRACH channel on pSCell.
Proposal 1: The pSCell configuration delay could be defined as the time delay from the end of the last TTI containing the pSCell configuration RRC command, to the time UE is ready to start the transmission of the new uplink PRACH channel on pSCell.
The SFN acquisition time should be included in the requirement. In section 5.3.5.4 (Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover)) and section 5.4.2.3 (Reception of the RRCConnectionReconfiguration by the UE) in TS36.331 [2], there are following note:

The UE is not required to determine the SFN of the target PCell by acquiring system information from that cell before performing RACH access in the target PCell.
We think UE performing RACH access on pSCell is quite similar to RACH access on target PCell.So, the pSCell configuration delay requirement should also not include the SFN acquisition time. The following proposal is provided:
Proposal 2: The pSCell configuration delay requirement doesn’t include the SFN acquisition time.

Considering the discussion for SCell configuration and activation delay and requirements for handover [3], the pSCell configuration delay should include following parts:
TRRC:

15ms, RRC message procedure delay.

Tactivation:
20ms, delay for starting pSCell RF channel, AGC adjusting and making related configuration.

Tsearch:

The time for getting pSCell downlink timing. It is:

0ms , for a known pSCell,

10ms, for an unknown pSCell in synchronized DC with good signal quality,
80ms, for an unknown pSCell in unsynchronized DC with good signal reference requirement in handover.
TIU:

Up to 30ms, the interruption uncertainty in acquiring the first available PRACH occasion in the pSCell.
Proposal 3: The pSCell configuration delay requirement is specified as:

TpSCellConfiguration = 15 ms + 20ms + Tsearch + TIU
Where:

Tsearch:
is the time required to search the pSCell. If the pSCell is known, then Tsearch = 0 ms. If the pSCell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 10 ms for synchronized DC, and Tsearch = 80ms for unsynchronized DC.

TIU:
is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 30 ms.

NOTE: The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
3. Conclusion
The document discussed issues for specifying pSCell configuration delay requirements. The following proposals are presented:
Proposal 1: The pSCell configuration delay could be defined as the time delay from the end of the last TTI containing the pSCell configuration RRC command, to the time UE is ready to start the transmission of the new uplink PRACH channel on pSCell.
Proposal 2: The pSCell configuration delay requirement doesn’t include the SFN acquisition time.

Proposal 3: The pSCell configuration delay requirement is specified as:

TpSCellConfiguration = 15 ms + 20ms + Tsearch + TIU
Where:

Tsearch:
is the time required to search the pSCell. If the pSCell is known, then Tsearch = 0 ms. If the pSCell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 10 ms for synchronized DC, and Tsearch = 80ms for unsynchronized DC.

TIU:
is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 30 ms.

NOTE: The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
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