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Discussion 

1. Introduction

After many meeting cycles, RAN4#65 reached some agreements on SCell activation timing. The outcome is captured in the chairman’s notes which capture 2 main working assumptions.

· Working assumption is to adopt cold start 1 requirement of 34 ms with Es/Iot of the SCell >=3 dB at the time of activation.

· Working assumption is Not to define warm start  requirement differently from cold start 2.

Since the agreement of the working assumption, we have performed simulations on the cold start 1 requirement, which we present in this contribution. Based on the simulation outcome, we do not believe that cell identification using a single PSS/SSS attempt is feasible with 90% probability of success at Es/Iot=-3dB, at least not in general propagation conditions Cell identification is based on PSS/SSS and potentially also makes use of CRS signals. Regardless of the implementation of cell identification an acceptably low false alarm rate is important, especially for a cell that is about to be taken into use as an active SCell. In general, the additional 5-10ms available for cell identification in cold start 1 compared with cold start 2/warm start may not be sufficient to ensure a low enough false alarm rate .Based on these considerations we concerns on the feasibility of the cold start 1 requirement of 34ms, which we think should be investigated further by companies in RAN4.

2. Discussion

The allowed activation time for cold start 1 is proposed to be 34ms and the allowed activation time for cold start2/warm start is proposed as 24ms. This means that 10ms additional time is allowed for cold start 1. The main difference is that cold start 1 considers blind activation of the SCell, ie the SCell timing is completely unknown to the UE and PSS/SSS needs to be used prior to activation. The physical cell ID of the candidate SCell will have been provided to the UE during CA configuration but the UE needs to perform cell search to detect the presence of the candidate SCell. Since the requirement assumes SCell Es/Iot ≥-3dB the candidate SCell should be detectable by the UE; however when the working assumptions were made in RAN4#65 companies had not provided simulation results indicating how quickly the SCell can be detected. Considering that only 10ms is available for cell search in the proposed requirement, our understanding is that there is an implicit assumption that SCell can be detected on the first attempt.
We examine detection probabilities for the first cell search attempt in simulations in different propagation conditions. Some main simulation parameters are provided in table 1

	E-UTRA mode
	FDD

	Propagation conditions
	AGWN, EPA5, ETU70

	Simulation bandwidth
	1.4MHz

	Antenna configuration
	eNB : 1 TX, UE : 2 RX

	CRS verification
	Enabled


Table 1: Main simulation assumptions
Results showing detection probability are shown in table 1 for AGWN, EPA5 and ETU70 at the target SNR of -3dB..

	Propagation condition
	Detection probability after 1 cell search attempt

	AWGN
	~ 100%

	EPA5
	82%

	ETU70
	68%


Table 1 : Detection probability after 1 cell seach attempt
From table 1, we can see that the detection probability for the first attempt is close to 100% for AWGN, but only around 70-80% for both EPA5 and ETU70. It should be noted that these results assume the use of verification to avoid false alarms, although as discussed previously, the limited time available for verification is a potential cause for concern. We have also done internal studies where we have confirmed that 90% detection probability cannot be met even if CRS verification is excluded (and for this case the false alarm rate will be higher).
If the UE fails to detect the PSS/SSS on the first attempt, one question which arises is when to next perform PSS/SSS detection. Our view is that the normal UE cell detection algorithms should be used. If PSS/SSS detection has failed over a 5ms window (especially at reasonably high Es/Iot≥-3dB) then due to the coherence time of the channel (especially EPA5) there may not be much to be gained by performing cell search again immediately, and the normal UE algorithms (which are already assumed optimised to detecting cells in field conditions) should apply. In general the second attempt should be at least half of coherence time later. For example, EPA5 has a coherence time of approximately 100ms, so performing cell search immediately after a failed attempt has a low probability of success.
Another aspect which has not been discussed in RAN4 is CRS verification. While it is clearly not feasible to complete a 200ms L1 measurement period prior to activation of the SCell, some verification of CRS is needed to ensure that the detected SCell is not a false alarm. This is particularly important considering that the SCell will immediately become a serving cell, and in case of 2UL CA, would even be a timing reference for an uplink transmission on the secondary component carrier. Since a part of the 24ms allowed for cold start 2/warm start also allows for CRS reception to prepare for reception and considering possible MBSFN subframes and TDD configurations, time for CRS verification may be partially included without considering the additional 10ms for blind activation. However, our assumption is that some additional CRS verification is needed in case of an unknown SCell being activated compared to the case where the CRS is already being monitored and UE measurements are being perfomed according to the deactivated SCell measurement cycle. The amount of time needed for CRS verification is clearly implementation dependent, but our understanding is that 10-20ms could be needed, at least for more challenging configurations such as TDD config 0.
Based on the results and considerations, we have concern on the feasibility of the working assumption for cold start-1 at Es/Iot=-3dB, at least under the assumption that the requirement is a general one and supposed to apply in different kinds of propagation conditions. We propose that RAN4 should investigate further. If the concern is shared by other companies there are a number of approaches that could be adopted, for example the following options could be considered.

1. Propagation conditions could be restricted to AWGN, where it becomes feasible to detect the SCell on first attempt with >90% probability at the target Es/Iot. The question which RAN4 would also need to consider is whether some amount of additional time should also be considered for to ensure an acceptably low false alarm rate, for example using CRS verification.

2. The 34ms period could be extended and the propagation conditions could remain general. However the extension may need to be significant and a simulation campaign would be necessary to determine the appropriate value

3. Existing cell search performance may be considered sufficient to constrain the performance of blind SCell activation. If a UE meets 800ms including 200ms measurement period at -6dB Es/Iot then it is already known to implement a good cell search algorithm. Since blind activation can be avoided completely in CA capable networks by waiting until the UE provides a measurement report for the SCell, it appears to be a less important case to specify requirements for than warm start/cold start 2.

Considering that the proposed requirement would be a part of 3GPP release 10 carrier aggregation, which has been closed for some time, our slight preference is towards option 1, since it seems inappropriate at this stage for RAN4 to embark upon a release 10 simulation campaign unless a showstopper problem has been identified. In view of the fact that blind activations are avoidable (and often the UE measurement report will be needed to ensure that the UE is within coverage of the SCell) we do not consider the lack of a generic blind activation requirement as a showstopper for release 10 CA. 

Way Forward : Propagation conditions for cold start 1 requirements and testing are restricted to AWGN and companies discuss the need for some additional time to ensure an acceptably low false alarm rate
Regardless of the way forward which is selected, there may be certain cases in which blind activation of an SCell takes significantly longer than 34ms (for example if RAN4 assumes AWGN based requirements and testing, but the actual propagation condition is fading). We think that it is important that RAN1 and RAN2 are aware of this, since there may be implications for L1 or signalling in case the SCell is not detected on the first attempt. Hence, we also recommend that RAN4 sends an LS to RAN1 and RAN2 indicating that the cold start 1 activation time may exceed 34ms in some cases. A draft LS is provided in [1].
3. Conclusions

We have performed simulations on the cold start 1 requirement, which we present in this contribution. Based on the simulation outcome, we do not believe that cell identification using a single PSS/SSS attempt is feasible with 90% probability of success at Es/Iot=-3dB, at least not in general propagation conditions. Moreover, we think that some additional time may be necessary to ensure an acceptably low false alarm rate before it is considered identified and taken into use as a serving cell to reduce the false alarm rate to an acceptable level. Based on these considerations we concerns on the feasibility of the cold start 1 requirement of 34ms, which we think should be investigated further by companies in RAN4. Three options are given for a way forward, but in view of the need to finalise release 10, we do not think that a further simulation campaign may be appropriate. Therefore we suggest the following way forward:
Propagation conditions for cold start 1 requirements and testing are restricted to AWGN and companies discuss the need for some additional time to ensure an acceptably low false alarm rate.
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