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1. Introduction
In RAN4#57, Maximum Input level for Intra band CA was discussed in R4-104122 [1]. The raised concern was the following. It should be noted that the number of CCs is limited in this contribution up to two, and more than 2 CC scenarios would be discussed in later releases.
If each component carrier is received at -25 dBm, the LNA would receive a total of -22 dBm. If the performance requirement remains the same as for Rel-9 single carrier UE, this effectively mandates a 3 dB improvement in UE front end dynamic range, which requires further feasibility studies. 

In this document, we provide some measurement data of LTE UEs to facilitate this discussion. 

2. Discussion

2.1 Necessity of reconsideration on Maximum Input level
The main reason for reconsidering this requirement is to keep the same power spectral density from eNB as that of Rel-9 as the following two reasons [2]. 
Reason 1: When UEs are under operating condition that Intra band CA can be used, the UEs definitely receive two component carriers from an eNB. 
Suppose two cases that one is that LTE Rel-9 is operated by some operators in Band 1. The other is that LTE-A is operated by an operator in Band 1. Though there would be a lot of assumed situations, we take two cases shown in Figure 1.
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Here, “not available” regions might be used by other operators or not. Even if the other operators use these regions, the locations of the eNBs might not always be the same as those of the operator using “available” region. Thus, the probability that UEs using “available” region in Case 2 receives large signal level would be higher than that of Case 1.

Reason 2: There is a high possibility that UEs in intra band CA mode would be operated near eNBs. 
The above reason comes from the fact that intra band CA might be used in small cells, since the system is expected to be deployed in high frequency such as 3.5GHz or higher frequency range.
2.2 Test results for maximum input level for LTE Rel-8
The purpose of the tests is to estimate how much margin LTE UEs have. If the margin between the requirements and the actual performance is quite large, then tightening the requirement by 3dB might not have a strong impact on UE implementation.

Two types of LTE UE devices are prepared. The number of each UE type is two. Thus, four devices in total are tested according to TS 36.521-1. After confirming that the UEs pass TS 36.101 requirement of -25dBm input level, the maximum input level is gradually increased till the UEs can not meet the required throughput. The results are summarised below. Note that the test was conducted for Band 1.
Type 1: around “0” dBm in average for 5 MHz and 20 MHz channel bandwidth, respectively.
Type 2: around “-5” dBm in average for 5 MHz and around “-7” dBm for 20 MHz channel bandwidth.
2.3 Proposals
From the results, it can be seen that at least some UEs can meet the throughput requirement under such a high input l level without signal distortion. However, this does not mean the margin of “18 dB” is guaranteed since these results do not include production tolerance, an operating band dependency and so on. Finally, we propose the followings based on the results and system performance aspects.
Proposal 1: Maximum input level should be specified as each component carrier basis. (More concretely, in case that the number of CCs is two, UE should be able to correctly receive the wanted signal up to -22 dBm in total.)
Proposal 2: In case that the number of CCs is more than two, the total input level is FFS.

Proposal 3: It is desirable that UE manufactures provide some measurement data to finalize this issue. 
3. Conclusions 

Based on the provided data and system performance point of views, we proposal the followings 
Proposal 1: Maximum input level should be specified as each component carrier basis. (More concretely, in case that the number of CCs is two, UE should be able to correctly receive the wanted signal up to -22 dBm in total.).

Proposal 2: In case that the number of CCs is more than two, the requirement is FFS.

Proposal 3: It is desirable that UE manufactures also provide some measurement data to finalize this issue. 
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