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1. Introduction
In last RAN4 #71 AH meeting, the total PSCell activation procedure was discussed and the following WF was agreed [1]. 
· 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

One of the remaining topics for PSCell activation procedure is the random access procedure. In order to gain the higher performance in PSCell, RAN4 needs to specify the essential procedure as a total activation procedure. In this contribution, we discuss and propose the delay requirement related to PSCell activation procedure. 
2. Discussion
First, we discuss the necessity of the random access procedure to verify PSCell configuration and activation. HARQ feedback for PDSCH of SCG is transmitted to the SeNB via PUCCH or PUSCH in PSCell. In general, in order to transmit HARQ feedback for PDSCH, UE has to establish uplink time synchronization before UE receives PDSCH. This means that UE should start the random access procedure in PSCell immediately after the completion of PSCell activation so that SeNB can start to transmit down link signals including PDSCH as soon as possible. In order to ensure the appropriate UE behaviour related this random access procedure, the requirement in terms of delay should be specified. Note that, the random access procedure is necessary for both synchronized and unsynchronized scenarios.
Observation 1: UE needs to start the random access procedure in PSCell immediately after the completion of PSCell activation so that SeNB can start to transmit down link signals.
Observation 2: it is needed to specify the delay requirement for the first random access procedure after PSCell activation completion to ensure the appropriate UE behaviour.

Next, we further discuss the necessity of the SFN acquisition procedure in addition to the discussion in last RAN4 #71 AH meeting. The reasons why UE needs to acquire the SFN in PSCell are given below.
· To acquire the timing in which UE can transmit a random access preamble

· To calculate the SFN timing difference (if any) between MCG and SCG
To acquire the timing in which UE can transmit a random access preamble

In principle, UE needs to acquire the SFN by reading MIB in order to transmit a random access preamble. This is because the SFNs (and subframes) in which a random access preamble transmission is allowed are limited. UE, however, does not need to acquire the SFN of the target cell for a random access preamble transmission in handover procedure as specified in RAN1/2 specifications. In addition, in the current RAN4 specification, the SFN acquisition time is not included in the allowed interruption time related to the transmission of a random access preamble in case of hand over procedure. Note that as information the related specifications discussed above are captured in Annex A of this contribution. The hand over procedure is similar to the PSCell adding procedure. This means that UE would not need to read MIB and to acquire the SFN of PSCell for the random access transmission in PSCell. Note that, this discussion does not depend on scenario of synchronous and asynchronous.
Observation 3: UE would not need to read MIB and to acquire the SFN of PSCell for the random access transmission during the PSCell adding procedure. 

To calculate the SFN timing difference (if any) between MCG and SCG
With regard to SFN alignment, the possible situations are as below;

· Case 1:

· Subframe borders between MCG and SCG are aligned.

· SFN/subframe numbers of them are also aligned.

· Case 2:

· Subframe borders between MCG and SCG are aligned.

· SFN numbers of them are also aligned but subframe numbers of them are not aligned.

· Case 3:

· Subframe borders between MCG and SCG are aligned.

· SFN/subframe numbers of them are not aligned.

· Case 4:

· Subframe borders between MCG and SCG are not aligned.

· SFN/subframes number them are not also aligned.
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Figure 1: the possible situations regarding the SFN alignment.

Since RAN2 did not make any agreement regarding the SFN alignment, case 1, 2, and 3 are possible cases in synchronized scenario, and case 4 is a possible case in unsynchronized scenario. If in case 2, 3, and 4, MeNB and SeNB need to obtain the SFN offset between MCG and SCG in order to coordinate some kinds of operations such as a common GAP. If in case 1, however, MeNB and SeNB do not need to obtain the SFN offset since it is zero. This means that, based on the above discussion, it is not always necessary for MeNB and SeNB to consider the SFN timing difference between MCG and SCG. This means that SFN acquisition delay should not be included in total activation delay time. However, since the delay requirement for the SFN acquisition itself would be needed to ensure the appropriate UE behaviour related to the SFN acquisition, it is better to specify this delay requirement as a different requirement from total activation delay time..
Observation 4: it is not always necessary for MeNB and SeNB to consider the SFN timing difference between MCG and SCG.
Observation 5: the delay requirement for the SFN acquisition should be specified in a different requirement from total activation delay time.
Finally, we discuss how to specify the total activation delay time requirement based on above observations. Regarding the delay time related to the random access, since the first random access in PSCell should be started immediately after the completion of PSCell activation as indicated in observation 1 and 2, the delay requirement for the first random access procedure should be specified as a part of the total activation delay time requirement. We think that the exact value of this delay is specified as the time between the timing of the PSCell activation completion and the timing in which UE starts transmission of the random access preamble in PSCell. Based on the existing delay requirement for random access in hand over procedure, up to 30 ms would be feasible as a requirement, which depends upon the RACH configuration used in the PSCell. On the other hand, regarding the SFN acquisition delay time, this delay requirement should be specified separately from the total activation delay time requirement based on observation 3, 4 and 5. Based on the discussion in last RAN4 #71 AH meeting, at least 50 ms would be feasible as a this delay requirement. 
Proposal 1: it should be specified the delay requirement for the first random access procedure after PSCell activation procedure.
Proposal 2: Delay requirement proposed in Proposal 1 should be specified as the time between the timing of the PSCell activation completion and timing in which UE starts transmission of the random access preamble in PSCell.

Proposal 3: Up to 30 ms is feasible as the delay requirement proposed in Proposal 1.

Proposal 4: SFN acquisition delay should not be included in total activation delay time.

Proposal 5: SFN acquisition delay requirement itself should be specified separately from the total activation delay time requirement.
Based on the above proposals, we propose the following requirements in both synchronized and unsynchronized scenarios.

Proposal 6: the following delay requirements summarized in Table 1 and 2 should be specified.

Table 1: Total activation procedure.
	Delay items
	value

	RRC procedure delay
	15 ms

	PSCell activation delay
	20 ms for known PSCell, 

30 ms for unknown PSCell

	RA procedure delay
	Up to 30 ms, which depends upon the RA configuration used in PSCell

	Total delay requirement for total activation procedure
	Up to 65 ms for known PSCell, 

Up to 75 ms for unknown PSCell, 


Table 2: SFN acquisition procedure.
	Delay items
	value

	SFN acquisition delay
	50 ms


3. Conclusion

In this contribution, we discussed and proposed the delay requirement related to PSCell activation procedure. Our proposals and observations are summarized as below;
Observation 1: UE needs to start the random access procedure in PSCell immediately after the completion of PSCell activation so that SeNB can start to transmit down link signals.
Observation 2: it is needed to specify the delay requirement for the first random access procedure after PSCell activation completion to ensure the appropriate UE behaviour.

Observation 3: UE would not need to read MIB and to acquire the SFN of PSCell for the random access transmission during the PSCell adding procedure. 

Observation 4: it is not always necessary for MeNB and SeNB to consider the SFN timing difference between MCG and SCG.
Observation 5: the delay requirement for the SFN acquisition should be specified in a different requirement from total activation delay time.
Proposal 1: it should be specified the delay requirement for the first random access procedure after PSCell activation procedure.
Proposal 2: Delay requirement proposed in Proposal 1 should be specified as the time between the timing of the PSCell activation completion and timing in which UE starts transmission of the random access preamble in PSCell.

Proposal 3: Up to 30 ms is feasible as the delay requirement proposed in Proposal 1.

Proposal 4: SFN acquisition delay should not be included in total activation delay time.

Proposal 5: SFN acquisition delay requirement itself should be specified separately from the total activation delay time requirement.

Based on the above proposals, we proposed the following requirements in both synchronized and unsynchronized scenario.

Proposal 6: the following delay requirements summarized in Table 1 and 2 should be specified.

Table 1: total activation procedure.
	Delay items
	value

	RRC procedure delay
	15 ms

	PSCell activation delay
	20 ms for known PSCell, 

30 ms for unknown PSCell

	RA procedure delay
	Up to 30 ms, which depends upon the RA configuration used in PSCell

	Total delay requirement for total activation procedure
	Up to 65 ms for known PSCell, 

Up to 75 ms for unknown PSCell, 


Table 2: SFN acquisition  procedure.
	Delay items
	value

	SFN acquisition delay
	50 ms
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Annex A
The specifications which are discussed above are captured below.

Section 5.7.1 in TS 36.211

For PRACH configurations 0, 1, 2, 15, 16, 17, 18, 31, 32, 33, 34, 47, 48, 49, 50 and 63 the UE may for handover purposes assume an absolute value of the relative time difference between radio frame 
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 in the current cell and the target cell of less than 
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Section 5.3.5.4 in TS 36.331

NOTE 4: 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
Section 5.2.2.4.2 in TS 36.133
When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt


Tinterrupt = Tsearch + TIU + 20 ms

Where

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell 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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