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1. Introduction
RAN4#76 agreed a way forward [1] to specify activation delay requirements for PUCCH SCell with uplink synchronization. The actual agreement in [1] is as follows.

· Activation delay for the PUCCH SCell with UL synchronization

· In this case, UE has already established the UL synchronization on the PUCCH SCell when receiving the SCell activation command

· The existing SCell activation delay requirements in section 7.7 apply for up to 3 SCells with wording change.
A remaining issue is activation delay requirements for the PUCCH SCell without uplink synchronization. In this contribution, we further analyze the activation delay requirements for the case without uplink synchronization. In addition, based on the analysis, we provide a CR on the activation requirements for PUCCH SCell [2] and a draft LS to inform RAN1 and RAN2 of the RAN4 agreements [3].
2. Discussion

If UE does not establish uplink synchronization on a SCell being activated when receiving the SCell activation command, then the UE shall acquire valid TA on the activated SCell before transmitting any uplink signals except for random access preamble. This means that, compared to the case with uplink synchronization, additional delay due to acquiring the valid TA is needed to report a valid CSI for the activated SCell. In the last RAN4 meeting, a following candidate for the activation delay was captured in [1]. 
· Candidate of the activation delay is the sum of the following delays:

· [A] Existing SCell activation delay as defined in section 7.7, TS 36.133,

· [B] Delay due to random access on SCell: up to 30 ms and

· [C] Delay in obtaining a valid TA command for sTAG: up to 13 ms (Section 5.1.4, TS 36.321).

· [D] Delay in applying the received TA for UL transmission; 6 ms (Section 4.2.3, TS 36.213)

· [E] Delay uncertainty due to PCell PRACH preamble transmission (TPCell); TPCell  = 20 ms if Pcell RA and SCell RA occur at the same time, otherwise 0.

· [F] The need of the Delay due to PDCCH Order is FFS.
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Figure 1: The procedure to acquire the valid TA after completing the SCell activation
Based on the above, we further analyze the delay using Figure 1 which illustrates procedures to acquire the valid TA. The symbols [A] ... [F] in Figure 1 correspond to the same symbols described in the above candidate delay in [1]. As we discussed in the last meeting, [A], [C], and [D] are based on the existing RAN4, RAN2 and RAN1 requirements, respectively. 
With respect to [B], the actual delay depends on the PRACH configuration on the SCell. In terms of the maximum delay, it is 30 ms, if the UE does not know subframe number on the SCell However, in CA case, since the subframe number on the SCell is the same as that of the PCell, the UE always knows the subframe number on the SCell. Consequently, we believe that the maximum delay due to [B] is 20ms. 
Observation 1: UE always know the subframe number on the SCell in CA case.

Proposal 1: Maximum delay due to random access on the SCell is 20ms.
Finally, regarding the [F], since the contention based random access procedure is not supported on the SCell, the UE needs to receive PDCCH order in order to start the RA procedure on the SCell. The timing for the UE to receive PDCCH order is completely up to NW scheduling. If NW sends the PDCCH order right after completing the activation procedure for the SCell, then the actual delay due to [F] is 0ms.
Observation 2: Minimum delay time due to PDCCH order is 0ms.

Observation 3: Actual delay due to PDCCH order is up to the NW scheduling.

Since the activation delay is a period for the UE to be in the state that the UE can actually transmit a valid CSI for the activated SCell right after the UE receives the activation command for the SCell, the activation delay depends on not only [A], [B], [C], [D] and [E] but also [F]. The delay due to [F], therefore, should be included into the total activation delay. 
Proposal 2: Delay due to PDCCH order should be included into the total activation delay. 

Based on the above analysis, we propose “up to 59 + X” as the additional activation delay where X is the delay due to PDCCH order. 
Proposal 3: “Up to 59 ms + X” is the additional activation delay where X is the delay due to PDCCH order.
In addition, we provide the CR on the activation delay requirements for PUCCH SCell [2] and the draft LS to inform RAN1 and RAN2 of the RAN4 agreements [3].

3. Conclusion
In this contribution, we further analyze the activation delay requirements for PUCCH SCell. Our observation and proposals are as below:

Observation 1: UE always know the subframe number on the SCell in CA case.

Proposal 1: Maximum delay due to random access on the SCell is 20ms.
Observation 2: Minimum delay time due to PDCCH order is 0ms.

Observation 3: Actual delay due to PDCCH order is up to the NW scheduling.

 Proposal 2: Delay due to PDCCH order should be included into the total activation delay. 

 Proposal 3: “Up to 59 ms + X” is the additional activation delay where X is the delay due to PDCCH order. 
In addition, based on the above proposals, we provide a CR on activation requirements for PUCCH SCell [2] and the draft LS to inform RAN1 and RAN2 of the RAN4 agreements [3].
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