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1. Introduction
A band combinations belongs into 2 UL interband class A4 when low order intermodulation product from the two transmittend carrier hits the own downlink band. In this contribution we discuss that should the A4 definition be further clarified to be such that the IMD product needs to hit the actual DL channel and not only DL band. 
2. Discussion 

The power level of IMD coming from two transmitted carriers has been widely discussed in RAN4. Forexample a level is -60 dBm is reported in [1]. However there are some other UE architectures than used in [1] that may produce higher IMD level than – 60 dBm thus for this study we assume – 50 dBm which UE needs to full fill in order to meet UE to UE co-ex requirement. When IMD product of level – 50 dBm hits on top of received channel (case A in Fig 1) it is obvious that severe desensitization will occur but what will happen if the IMD hits only to adjacent channel  and not on top of wanted signal is not discussed in RAN4. Next we take a look what current receiver requirements ACS (case B in Fig 1)  and in-band blocking (case C in Fig 1)  requirements can guarantee on UE performance when the IMD lands near the wanted single but not on top of it.
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Figure 1 Different scenaious for IMD interferer
2.1 ACS
First we study the case when interferer lands on the adjacent channel compared to received carrier. The maximum IMD product power level generated from two carrier transmission is assumed to be – 50 dBm and the worst case scenario from reception point of view is when wanted signal level is at REFSENS level. If we study the case when received signal is 5 MHz LTE the REFSENS level for example for band 1 is -100 dBm thus the IMD power level is 50 dB higher than wanted signal, see Figure 2. The low reception power level ACS test i.e. case 1 is such that wanted signal is at power level of – 86 dBm and ACS interferer at power level of -54,5 dBm thus the difference is 31,5 dB.
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Figure 2 Worst case IMD scenario vs ACS case 1 requirement

When ACS test case1 interer power level is compared to worst case IMD power level there is not that big diference but the difference between interfere and wanted signal is much smaller in ACS test case compared to worst case IMD.
2.2 In-band blocking

First we compared worst case IMD situation to inband blocking test Case 1. IMD power level being – 50 dBm and IBB case 1 interferer level is – 56 dBm thus IMD situation is more challenging from interferer level point of view. The wanted signal level in IBB case 1 is – 94 dBm as in IMD worst case situation the REFSENS level is – 100 dBm thus the difference between interferer and wanted signal is smaller in IBB case 1 test case compared to worst case IMD. 
IBB case 2 keeps the wanted signal level in – 94 dBm but increases the interference level to -44 dBm thus exceeding the worst case IMD level of – 50 dBm. The difference between Case 2 interferer and wanted signal is same as in worst case IMD situation. 
In-band blocking tests are not performed in such scenario when wanted singal is at REFSENS level but in order UE to receive signal at that low level is is located at cell edge and the transmitter is most likely configured to single carrier mode as the UE is operationg on power limited region.

[image: image3.emf]I

M

D

Wanted

-100 

dBm

10 MHz

Wanted

-94 dBm

10 MHz

IBB

Case 1

interferer

-56 dBm

38 dB

50 dB

-50 dBm

Wanted

-94 dBm

15 MHz

IBB

Case 2

interferer

-44 dBm

50 dB


Figure 3 Worst case IMD scenario vs in-band blocking requirement
2.3 Are the current receiver test enough
If the worst case IMD level is assumed to be – 50 dBm the ACS requirement might not guarantee a propoer UE behaviour in case the IMD hits the adjacent 5 MHz outside received singal. Also when examining the IBB case 1 requirements it is not clear wheter this reuirment either guarantees proper reception when the IMD hiths the frequency range 5-10 MHz outside received channel.

IBB case 2 seems to guarantee that UE is able to receive wanted signal properly when the IMD hits frequencies more than 10 MHz away from wanted signal edge. 
This topic merit further investigation and discussion. It is in any case evident that when the IMD hits outside the wanted channel the impact is neglible compared that the IMD hits on top of the wanted signal. 

The decision that do we count also those cases in to class A4 when IMD hits the ACS and IIB case 1 regions can be further revisited when RAN4 has decided how to solve the proble of IMD hitting on top of wanted signal i.e. is the penalty from controlling the IMD impact REFSENS bigger that possible REFSENS degradation of IMD hitting the ACS and IBB Case 1 regions. 
Proposal 1: If the IMD from the two transmitted carriers on interband UL CA land always more than 10 MHz away from received channel edge then that CA configuration is not classified as A4.

Proposal 2: RAN4 makes a decision later if the interband CA configurations where IMD from the two transmitted carriers lands 0 - 10 MHz away from received channel edge are classified as A4.

3. Conclusions

In this contribution we have discussed possible focusing of 2 UL interband CA class A4 definition and made following proposals.
Proposal 1: If the IMD from the two transmitted carriers on interband UL CA land always more than 10 MHz away from received channel edge then that CA configuration is not classified as A4.

Proposal 2: RAN4 makes a decision later if the interband CA configurations where IMD from the two transmitted carriers lands 0 - 10 MHz away from received channel edge are classified as A4.
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