Page 4
Draft prETS 300 ???: Month YYYY


TSG-RAN Working Group 4 (Radio) meeting #68bis
R4-135132
Riga, Latvia, October 7th – 11th , 2013
Source: 
NTT DOCOMO INC.
Title: 

        A method to reduce noise level for specific frequency range from 2UL CA Tx
Agenda Item: 
8.24
Document for:
Approval
1. Introduction
In general, for 2UL CA cases, RAN4 caluculates whether the intermodulation (IMD) between two component carriers (CCs) falls into either of the receiver frequency ranges, both of it or some specific frequency range to be protected. In this sense, sooner or later we need to tackle how to mitigate the impact of the noise due to the IMD on its receiver performance so on. In this contribution, we briefly introduce one of the ways to minimize the A-MPR value coming from the IMD issue for 2UL CA. The deitals and how to specify it will be provided in the future meetings.
2. IMD issues and its mitigation method
First, we take a look at one of the expected issues we need to tackle in the future RAN4 meetings as shown in Figure 2-1 where one of the IMDs of CC1 for Band A and CC2 for Band B, i.e., 2f2 – f1 falls into Band B receiver. 
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Figure 2-1: One of the expected issues for 2UL CA

If we introduce A-MPR to migigate the impact of the IMD coming from 2f2 – f1 on Band B receiver of CC2, then, UE may be allowed to reduce the total power of both CC1 and CC2 by some dB as A-MPR. If the UE needs to reduce the noise level due to 2f2 – f1 by 9 dB, then, A-MPR of 3 dB in total may be allowed to be used. 

Example 1: 20 dBm of CC1 + 20 dBm of CC2 = 23 dBm ( 17 dBm of CC1 + 17 dBm of CC2 = 20 dBm

The UE, however, doesn’t always have to use the 3 dB A-MPR in total to reduce the noise level by 9 dB since the frequency region of 2f1 – f2 is not always located at somewhere we need to protect. In some cases, frequency range we need to mitigate the impact of IMD is located on one side as shown in Figure 2-1. If the UE is allow to focus on reducing the noise level only over the frequency region of 2f2 – f1 and to have larger power imbalance between 2 CCs, then, it is more efficient to minimize the total A-MPR by reducing only the power of CC2 for Band B. Note that this comes from the physics that reducing the power of CC2 by 1 dB generates 2 dB noise reduction in 2f2 – f1 region theoretically. 

Example 2: 20 dBm of CC1 + 20 dBm of CC2 = 23 dBm ( 20 dBm of CC1 + 15.5 dBm of CC2 = 21.3 dBm

As a result, we can reduce minimum necessary A-MPR by 1.3 dB to obtain the same noise level at 2f2 – f1.
Observation: There is a way to minimize the amount of A-MPR with consideration of IMD principles. 
3. Conclusions
In this contribution, we introduced a method to reduce the amount of A-MPR. As a result, we identified the following.  

· Observation: There is a way to minimize the amount of A-MPR with consideration of IMD principles. 
How to introduce this method will be provided and discussed in the future meeting. It would be great if the interested companies are encouraged to study this application to specific issues as well.
