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1
Introduction
The discussion to define the requirements for SCell activation has been ongoing for several RAN4 meetings. In RAN4#63 AH a WF was agreed in [1]. Based on this WF companies are expected to propose different requirements based on different side conditions and the specifications are expected to be finalized in RAN4#64. 

In this contribution we present our view on this issue and propose how to define the requirements for the SCell activation time.

2
Discussion
A WF on the SCell activation time issue was agreed in [1] in RAN4#63-AH. For convenience we list below the issues for which companies should contribute analysis and proposals.

Activation time:

· Activation time for Cold-Start 1
· SCell RF is not activated, timing information is unknown

· The allowed maximum activation time is [α] ms, α is FFS.
· Activation time for Cold-Start 2
· SCell RF is not activated, timing information is known

· The allowed maximum activation time is [β] ms, β is FFS.
· Activation time for Warm-Start
· RF is already activated, timing information is known
· The allowed maximum activation time is [λ] ms, λ is FFS
Timing
All interested companies are recommended to provide the analysis of above three cases and the exact activation and the definition of timing-known/timing-unknown in August RAN4 meeting
In this paper we present a brief analysis of the above issues and make some proposals on how to define the activation time. We start our analysis with the timing issues since α,β,λdepend on the definition of known and unknown timing.
2.1 Timing Issue
The definition of known or unknown timing is a major issue that impacts the SCell activation time. In the current RRM specifications(36.133) the timing of a cell is considered known if the UE performed measurements on that cell in the  last 5s. We would like to point out that the timing accuracy needed for measurements is much lower than the accuracy needed to obtain good demodulation performance. This is due to the fact that measurements are performed on the center 6 RBs while the entire channel bandwidth is used for demodulation. Hence, even if the timing is known based on the current definition, the UE still needs a few subframes to acquire the exact timing and be able to demodulate the DL channels. In this context, unknown timing means that the UE has no timing information about the cell and has to acquire the timing through PSS/SSS. In this case about 6ms more are needed.

In conclusion we believe that known/unknown timing should be based on the current understanding in 36.133 and it should be considered that the timing accuracy needed for measurements and demodulation should be differentiated. 
2.2 Activation time
In this section we present our analysis on the activation time for the 3 cases that were included in the WF [1]. This analysis is also based on [2] where the SCell activation issue was already discussed.  
· Activation time for Warm-Start
In the case of warm start with known timing the activation time needs to take into account the AGC settling time and the tracking loop warm up(frequency and time). In this case the activation time is about 16ms(also presented in [2]).

λ=16ms

· Activation time for Cold-Start 2
In this case the SCell RF chain is turned off when the activation command is received. Compared to the warm start(λ) some additional time is needed to power up the RF chain. In this case the activation time is about 24ms.

β=24ms

· Activation time for Cold-Start 1
This is the worst case scenario, most likely to happen when the SCell is activated right after configuration. Compared to cold-start 2(β) additional time is needed for cell acquisition. In this case the activation is about 32ms.

α=32ms

Considering the above numbers we believe that 2 requirements with different side conditions should be defined to cover both the intra-band and inter-band cases. The 2 requirements should be based on α(32ms) and β(24ms). Requirements based on cold-start would allow for more power saving and more implementation freedom compared to defining the requirements based on warm start. If the requirements are based on warm start the power saving opportunities might be limited as the UE will have to keep the RF chain on for more time. Also, one requirement should be based on the worst case scenario(cold-start 1) as this could happen in real-life and should be covered by 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. Based on this, we believe it is reasonable to define one set of requirements as 24ms. 
Furthermore, the UE should be allowed to activate the SCell and start sending UL feedback (CQI reports, SRS) as soon as it is ready after it receives the activation command from the eNB. At the time of activation the UE already has all the necessary resources allocated and the eNB is aware of this so it should be able to start receiving UL signals from the UE. This change is straightforward in the RAN2 specifications and will allow the network the take advantage of the fact that some UEs might have better performance (quicker activation) than others.

In terms of how to define the requirements, we believe that side conditions should be considered as follows. The worst case activation time(α=32ms)should be allowed if the SCell is activated within the SCell measurement period after configuration. For all other cases the UE has performed measurements on SCell so the activation time should be β=24ms. Defining these 2 requirements would consider a “typical” case and the worst case, would allow for a simple and straightforward definition of the requirements without complicated side conditions, and would cover all the cases. The requirements should be captured in the RAN1 specs where the current requirements are defined so as to avoid any confusion.
3 
Conclusions

In this paper we presented an analysis on the activation time and how it relates to the issue of known/unknown timing.

The proposals presented can be summarized as follows.
Proposals:

1. Define 2 requirements for the SCell activation time with different side conditions as follows:

a. 32ms for the case when SCell activation occurs within the SCell measurement period after configuration

b. 24ms for all other cases

2. Allow the UE to activate the SCell(start sending UL transmissions) at any time between receiving the activation command and the SCell activation time defined above. Consequently an LS should be send to RAN2 to ask RAN2 to implement these changes
On the known/unknown timing issue we propose to maintain the same understanding that is currently established based on 36.133 noting that the accuracy needed for demodulation is different than the one needed for measurements.
An LS should be send to RAN1 to ask RAN1 to implement the changes agreed by RAN4. 
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