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1. Introduction
In last RAN4 meeting, some documents discussed the delay requirement for pSCell addition. A way forward was approved [1], the agreements listed as following for this issue.

· When calculating the total activation time for pSCell configuration it is assumed that at least the following time should be included for synchronized case:

· RRC procedure delay: [15]ms

· Activation time:
· [20]ms for time known pSCell
· [30]ms for time unknown pSCell
· If random access is used to verify pSCell configuration and activation time then SFN acquisition time shall be included in the requirement.

· SFN acquisition time = [50] ms

· Exact value of random access delay is FFS
This document will discuss further for the delay of pSCell addition and give our proposals.
2. Discussion
From the way forward, it is agreed that the RRC procedure delay is [15]ms and the pSCell activation time is [20]ms for time known pSCell, [30]ms for time unknown pSCell. However, it has not been decided whether random access is used and whether SFN will be required.

The following content is agreed in RAN2#86 [2]:
The UE applies the new configuration and reply the RRCConnectionReconfigurationComplete message. If synchronisation towards the SeNB is not required for the new configuration, the UE may perform UL transmission after having applied the new configuration. If the new configuration requires synchronisation towards the SeNB, the UE performs the Random Access procedure. The IE by which the SeNB triggers the Random Access procedure is FFS.
and

RAN2 intends to rely on UE acquiring MIB on PSCell in order to get the SFN of the SCG and to learn the offset between SFN on MCG and SCG (if any).
When a pSCell is configured, there may be two scenarios, i.e. the UE performs the random access procedure or not. 
The scenario that UE need not perform the random access procedure, should satisfy the following conditions:

· The old pSCell network released and the new pSCell configured belong to the same SeNB and in the same location

· The release of old pSCell and the configuration of new pSCell were done in the same time.

In this scenario, the downlink and uplink timing are the same, and the SFN is not changed. Normal cell search procedure is not needed. The current SCell activation delay requirement can also be reused. The pSCell configuration delay requirement can be specified as “RRC procedure delay” plus “Activation time”, i.e. [35]ms for time known pSCell and [45]ms for time unknown pSCell.
Observation 1: For the case of UE need not perform the random access procedure, the SCell configuration delay requirements can be specified as “RRC procedure delay” plus “Activation time”, i.e. [35]ms for known pSCell and [45]ms for unknown pSCell.
The scenario that UE need performs the random access procedure, may be the following conditions:

· A pSCell is initially configured in a SeNB, 
· A newly configured pSCell in different location with old released pSCell at the same SeNB.
In these scenarios, the UE should start random access procedure to get uplink timing on the new pSCell. By our understanding, the pSCell configuration delay could be defined following: 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 preparing for CQI reporting. The requirement can confirm UE had decoded RRC command, started pSCell’s transceiver, started power control calculation, monitored PDCCH on the pSCell, and started random access procedure preparing for CQI reporting. It should be sufficient for checking UE to configure and activate pSCell.
If above definition can be agreed for pSCell configuration delay, the pSCell configuration delay requirements should not include random access delay. SFN is not needed in the random access procedure. The SFN acquisition can be done in parallel with random access procedure as handover procedure [3]. The pSCell configuration delay requirement should also not include the SFN acquisition time.
So the pSCell configuration delay requirements can be specified as: “RRC procedure delay”(15ms)+“the interruption uncertainty in acquiring the first available PRACH occasion”(up to 30ms depend upon the PRACH configuration used in pSCell). If the pSCell is unknown cell, cell search time delay is required. Additional, 20ms UE processing time is need [4].
After UE receiving RRCConnectionReconfiguration, UE would reply RRCConnectionReconfigurationComplete message on PCell, and afterwards the MeNB would send a message to SeNB on X2. However, the UE random access procedure on pSCell need not wait for the completion of these procedures. So the pSCell configuration delay requirements should not include these time delays.

Observation 2: For the case of UE performing the random access procedure, 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 preparing for CQI reporting. The pSCell configuration delay requirements can be specified with reference to handover requirements as:

TpSCellConfiguration = 15 ms + Tsearch + TIU + 20ms
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 = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.

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 observations are presented:
Observation 1: For the case of UE need not performing the random access procedure, the pSCell configuration delay requirements can be specified as “RRC procedure delay” plus “Activation time”, i.e. [35]ms for known pSCell and [45]ms for unknown pSCell.

Observation 2: For the case of UE performing the random access procedure, 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 preparing for transmitting CQI reporting. The pSCell configuration delay requirements can be specified with reference to handover requirements as:

TpSCellConfiguration = 15 ms + Tsearch + TIU + 20ms

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 = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.

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