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1
Introduction
In RAN4#63 the discussion on PCell interruptions and activation/deactivation time continued and an agreement was reached on the length of the interruptions. However, different proposals for activation time with different assumptions were presented and consensus could not be reached. The tentative agreement captured in the chairman notes was to continue the discussion in the next meeting and consider different scenarios and side conditions.
In this contribution we present our view on how to define the requirements and propose some numbers.

2
Discussion
During RAN4#63 consensus could not be reached on how to define the activation delay. Different companies presented different proposals based on different assumptions and side conditions. The agreement was to continue the discussion in the next meeting (RAN4#63-Performance AH) and interested companies are expected to bring analysis based on different assumptions. The way forward from the RAN4#63 chairman notes is listed below for convenience:

WF: Inputs expected in upcoming RAN4 performance ad hoc

Scenarios to consider:

1. Acitvation after SCell measurement configuration (long, short)

2. Activation immediately after SCell configuration

a. Scenarios 1 to 5 in 36.300

General methodology:

1. One requirement

2. Multiple requirements for difference cases

Aspects to consider:

· Received timing difference

· Cell validation (search, timing, etc.)

· Network performance impact and UE complexity power consumption impact

· TDD configuration
In this contribution we further elaborate on our proposals in [1] and present our findings for different scenarios/side conditions. 
Based on the scenarios considered for CA so far, the worst case when an SCell is “blindly” configured without prior measurements and activated immediately after configuration is likely to happen in the case of co-located carriers. In this case it is relatively easy to predict the signal conditions on one carrier based on the deployment information and the signal strength on another carrier so performing measurements before configuring an SCell is not necessary. The analysis presented in [1] was based on this scenario and the proposed 28ms activation time would be suitable for the worst case activation time. The 28ms is based on the assumption that the SCell RF chain is completely turned off when the activation command is received and the UE has no timing information about the SCell.
The best case scenario from an activation time point of view would be when measurements on SCell were performed within 50ms. In this case it can be assumed that the symbol timing is known so the activation time should account for RF warm up(including AGC settling that is around 4-5ms) and tracking loops warm up that in total would take about 10ms. The overall activation time for this case would be around 15-16ms considering the 8ms already defined that does not take into account any RF warm up time. It should be noted that this scenario is correlated with the time that the UE performs measurements so defining the requirements according to this case would most likely lead to implementation constraints and an increase in power consumption.
A typical scenario would be when a long measurement period is configured such as 640ms or 1280ms. Compared to the best case scenario introduced in the previous paragraph, in this case the symbol timing would have to be reacquired. A PSS/SSS search that takes an additional 5ms in the worst case would have to be accounted for leading to a total activation time of about 20ms. 

The tracking loops (time and frequency) warm-up time is one of the variables considered in defining these requirements. The demodulation performance will be affected if not enough time for convergence will be allocated. One option could be to define the requirements based on a short warm-up time with the understanding that the demodulation performance will be affected for several subframes after activation.

Depending on the side conditions (best case or worst case scenario) the activation delay can be between 15 and 28ms. However, since minimum requirements are defined, we believe at least the typical case scenario should be adopted and only one generic requirement should be defined. Furthermore, defining different requirements for different side conditions would limit the implementation flexibility and may constrain power saving. Defining the requirements based on certain measurement assumptions may not allow switching off the RF circuitry and could limit the power saving gains.  If the typical scenario is adopted it should be stated in the specifications or in some approved document that in the worst case scenario (blind configuration and activation) the activation time is expected to be longer or degraded performance is expected for a certain amount of subframes. It should be further discussed how to capture this corner cases in the specifications.
It should also be noted that these requirements are to be defined for Rel.10 and product development may be in a relatively advanced phase considering the current standardization status. In the current 3GPP specs there are no requirements for RF warm up time, the only requirement that could be correlated with the activation time is the handover interruption time defined as 20ms in 36.133(Section 5.1.2). The handover procedure also involves AGC settling and tracking loops warm up/settling so this interruption time should be referenced when defining the activation time.  
Considering all the above, our proposals are summarized as follows:
Proposal: Define one activation time as 20ms to cover all cases based on the typical case scenario.  Capture in the specifications that longer activation time or degraded performance is expected in corner cases such as blind configuration/activation.
It should be noted that defining the requirements based on the typical case or the worst case scenario does not preclude implementations that can achieve a shorter activation time. After the SCell is activated, the UE will start sending CQI on UL so the network will be aware that the UE is ready to receive data. Thus, the eNB can take advantage of the improved UE performance and schedule transmissions accordingly. 
3 
Conclusions

In this paper we presented a brief analysis on the activation time and how it relates to different side conditions. We believe that the requirements should be based on the typical case scenario and that the handover delay that is currently defined should be taken into consideration when defining the activation delay. Our proposal is summarized as follows.
Proposal: Define one activation time to cover all cases as 20ms based on the typical case scenario. Capture in the specifications that longer activation time or worse performance is expected in corner cases such as blind configuration/activation.
It should be discussed how to capture the worst case scenario in the specifications. An LS should be send to RAN1 to inform RAN1 of the agreement reached and ask RAN1 to update the specifications accordingly.
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