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1 Introduction
In last RAN4 meeting, there is no consensus on LAA SCell activation delay. This contribution provides further analysis on the LAA SCell activation time requirements.
2 Discussion
2.1 SCell activation delay in SCE
In Rel-12 SCE, UE can expect to receive signals (such as PSS, SSS, CRS and optionally CSI-RS) from SCell as soon as it successfully decoded the activation MAC CE. As we know the SCell activation time for CA is 24ms for known cell and 34ms for unknown cell. Taking 24ms as an example, it includes the MAC CE decoding, feedback ACK/NCK, RF tuning/retuning, AFC/AGC adjust and 4DL subframes CRS based fine time and frequency synchronization considering TDD configuration 0. Activation delay 34ms for unknown cell is additional 10ms for cell identification plus 24ms.

2.2 SCell activation delay in LAA
For Rel-13 LAA SCell, the maximum channel occupancy time for LAA SCell is restricted. For example, the maximum channel occupancy time can be no longer than 10-13ms according to European regulation and less than 4ms according to Japan regulation. It seems reusing the existing activation time in CA to track LAA SCell dynamic on/off is not practical.
· Known LAA SCell activation time
So far there is no conclusion in RAN1/2 whether the activation MAC CE is reused in LAA (RAN1 is discussing PHY activation). In order to facilitate analyze, activation MAC CE is still assumed in the follows. When eNB decides to activate a LAA SCell, it would send an activation MAC CE to UE. Upon UE receiving the actication MAC CE at subframe n, the UE is required to response ACK/NACK at subframe n+4. In CA the interruption due to RF retuning is specified as follows,

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.

Herein interruption 5ms (from subframe n+5 to subframe n+9) includes RF retuning and AFC/AGC adjustment. 
In LAA since AGC adjustment shall perform based on CRS signal, so it depends on the LBT procedure. The time consumed for RF retuning is up to 2ms. So the interval between UE receiving an activation MAC CE to UE completing RF retuning action is within 6ms.
After retuning RF to the being activated SCell, UE waits for the DRS occasion to perform AGC/AFC adjustment, fine time-frequency synchronization and CSI estimation. Then report valid CSI to inform eNB that it has completed the SCell activation action.
It is agreed in RAN1, SINR side condition for LAA cell detection performance requirement(s) can be relaxed compared to Rel-12. It implies that the SINR is higher. In addition, RAN1 doesn’t consider additional time for AGC adjustment and fine synchronization. So it is reasonable to assume that UE could perform AGC/AFC, fine time-frequency synchronization and CSI estimation within one DRS occasion. 

In our understanding, the common activation procedure is: Network send activation MAC CE to UE through PCell, then UE feedback ACK/NAK, and perform RF retuning. When UE obtain a DRS occasion which is subject to LBT, the AGC/AFC adjustment, fine time-frequency synchronization and CSI reporting will be completed. The worst case is that the DRS occasion is missed just before the moment where UE complete RF retuning. The case is shown in Figure 1. So UE has to wait for the next DRS occasion. In RAN1 it is agreed that subject to LBT, allow the DRS without PDSCH to be transmitted in one of different time positions within the configured DMTC, i.e., other than #0 and #5 [1]. Taking the worst case into account, the maximum time acquiring the next available DRS occasion could be (TMDTC+ DMTC duration). 
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Figure 1. Activation time for known LAA SCell

Consequently the activation delay for known LAA SCell could be defined as an interval between the minimum activation time from receiving the activation command and the UE shall be capable to transmit valid CSI report. It could be expressed as follows:
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where N is the number of times the DRS blocked by LBT, DMTC duration is 6ms defined in TS 36.331.
· Unknown LAA SCell activation time

In last meeting, RAN1 sent a LS to RAN4 [2],
	· SINR side condition or detection probability for LAA cell detection performance requirement(s) can be relaxed compared to Rel-12

· Cell detection with a single DRS occasion is supported based on existing PSS/SSS
· Send LS to RAN4 to confirm feasibility of cell detection with a single DRS occasion to decide SINR side condition and cell detection probability

· Detection probability associated with transmission burst can be discussed further


Based on the one shot cell identification, no additional time is needed in case of activating an unknown LAA SCell compared with the known LAA SCell case. In other words, even if the being activated SCell is unknown, UE could complete AGC/AFC adjustment, PSS/SSS cell identification, fine DL timing acquisition and CSI estimation within one DRS occasion.

In summary, the LAA SCell activation delay could be defined as an interval between the minimum activation time from receiving the activation command and the UE shall be capable to transmit valid CSI report. It could be expressed as follows:


[image: image3.wmf]activation

=6ms *

DMTCDMTC

TTDMTCdurationNT

+++

                               (2)
where N is the number of times the DRS blocked by LBT.
Proposal 1: The LAA SCell activation delay could be defined as an interval between the minimum activation time from receiving the activation command and the UE shall be capable to transmit valid CSI report. It could be expressed as follows:
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where N is the number of times the DRS blocked by LBT, DMTC duration is 6ms defined in TS 36.331.
3 Conclusion
This contribution provides the analysis on RRM measurement in LAA. The following proposals are proposed:
Proposal 1: The LAA SCell activation delay could be defined as an interval between the minimum activation time from receiving the activation command and the UE shall be capable to transmit valid CSI report. It could be expressed as follows:
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where N is the number of times the DRS blocked by LBT, DMTC duration is 6ms defined in TS 36.331.
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