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1 Introduction
In RAN #62 meeting, the WI was approved for 3 downlink non-contiguous intra-band carrier aggregation for Band 41. And the aggregation scenarios were specified as 2-contiguous CCs and 1-non-contiguous CC, with a single sub-block gap. In this contribution, the consideration of receiver requirements will be discussed for 3DL non-contiguous CA in Band 41.
2 Discussion

2.1 Maximum Input level
In release 8/9, the maximum input level requirement is defined as -25dBm in TS 36.101. For intra-band CA class C, it should also guarantee -25dBm input level of each component carrier, so UE should be able to correctly receive the wanted signal up to -22dBm in total. And for intra-band non-contiguous carrier aggregation with two downlink carriers the maximum input level requirement is -22dBm and is defined as a sum of mean carrier powers received at the UE antenna port while both carriers have equal power.
For 3 component carriers downlink non-contiguous intra-band carrier aggregation for Band 41, the aggregation scenarios are CA_41A-41C and CA_41C-41A. In order to keep the same spectral power density with the maximal input level of single component carrier, the wanted signal of the receiver with three downlink carriers will be up to -20.2dBm per CC assuming all carriers have equal power.
Proposal 1: The maximum input level of intra-band 3DL non-contiguous CA should be defined as -20.2dBm assuming all carriers have equal power.
2.2 Adjacent channel selectivity
For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, the UE shall meet the ACS requirements for each component carrier while both downlink carriers are active. For 3 component carriers downlink non-contiguous intra-band carrier aggregation, it should follow the same principles. Therefore, 3 downlink carriers non-contiguous intra-band carrier aggregation for Band 41 should also meet the ACS requirements separately, that is 2 contiguous carriers should meet intra-band class C ACS requirement and 1 non-contiguous carrier should meet the single carrier ACS requirements while 2 contiguous carriers and 1 non-contiguous carrier are active.

For ACS test, in the intra-band contiguous CA class C, the UE shall fulfil the minimum requirement of class C ACS requirement for an adjacent channel interferer on either side of aggregated downlink signal at a specified frequency offset. And in the intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, the UE shall meet the single carrier ACS requirements for in-gap and out-of-gap separately, while both downlink carriers are active. Therefore the ACS tests for 3-carriers downlink non-contiguous CA also use the simultaneous test for ACS requirements, and consist of in-gap test and out-of-gap test. For carrier aggregation with 2-contiguous carriers and 1-non-contiguous carrier, it consists of four tests, as illustrated in figure 2.2-1: in-gap tests with positive and negative offsets and out-of-gap tests with positive and negative offsets. And 2-contiguous and 1-non-contiguous downlink carriers are present and tested simultaneously.
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Figure 2.2-1 ACS test scenarios for 3DL non-contiguous CA
Proposal 2: 2-contiguous carriers and 1-non-contiguous carrier are tested simultaneously with respect to one interfering signal. 2-contiguous carriers should satisfy intra-band class C ACS requirement and 1-non-contiguous carrier should meet the signle carrier ACS requirements.
For the in-gap scenarios, we propose to define the in-gap ACS requirements only if the gap width is sufficiently large, as RAN4 agreed for intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers. This proposal is illustrated in Figure 2.2-1. If the gap width is smaller than 5 MHz, there are only two tests, i.e., the out-of-gap tests with positive and negative offsets.
Proposal 3: The in-gap ACS requirements are defined only if the gap width is larger than 5MHz to guarantee a minimum of the single carrier and intra-band contiguous CA class C interference frequency offset from both carriers.
According to intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, the interferer power is set to larger value of those interference signal of respective CCs as specified in single carrier case. The power level of the carrier other than the carrier that the interfering signal is located with respect to is increased so as to keep the ACS level specified for single carrier ACS requirements. 3 component carriers downlink non-contiguous intra-band carrier aggregation could reuse this principle.
Proposal 4: The interferer power level should be set to the larger power level of those interference signal specified by the intra-band contiguous CA class C and the single carrier ACS requirements. The power level of the carrier(s) other than the carrier(s) that the interfering signal is located with respect to is increased so as to keep the intra-band contiguous CA or single carrier selectivity level.
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Figure 2.2-2 ACS test requirements (2-con CCs CC1:20M, CC2:15M; 1-non-con CC CC3:10MHz)
Figure 2.2-2 shows an example of how to apply this proposal. For the case of CA_41C-41A (20MHz+15MHz, 10MHz), In single carrier, the power level of interfering signal is set to -49.5dBm for the 10 MHz carrier in Band 41, and in the intra-band contiguous CA class C ,it’s set to -53dBm for the 20MHz+15MHz case. According to this proposal, the power level of interfering signal is set to -49.5dBm (the larger value between -49.5dBm and -53dBm) with respect to the 10 MHz carrier. In order to maintain the intra-band contiguous CA class C selectivity level (22.5 dB), the aggregated power of 2-contiguouscarriers (20MHz+15MHz) is set to -49.5 – 22.5 = -72dBm. In other words, the aggregated power of 2-contiguous carriers (20MHz+15MHz) is increased by the difference between two interference power levels, -49.5 – (-53) = 3.5 dB.
2.3 Blocking characteristic
For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, the in-band blocking (IBB) and narrow band blocking (NBB) are defined that the UE shall meet the single carrier IBB and NBB requirements for each component carrier while both downlink carriers are active. 
Therefore, the IBB and NBB requirements for 3 downlink carriers non-contiguous intra-band carrier aggregation for Band 41 should be defined that 2-contiguous carriers shall meet intra-band class C IBB and NBB requirements and 1-non-contiguous carrier shall meet the single carrier IBB and NBB requirements while three downlink carriers are active. And the IBB and NBB tests for 3 downlink carriers non-contiguous CA also use the simultaneous test, consist of in-gap test and out-of-gap test. Considering the BW of interference signal and frequency offset, if the gap width is smaller than 10 MHz, there are only two tests, i.e., the out-of-gap tests with positive and negative offsets.
Proposal 5: 2-contiguous carriers and 1-non-contiguous carrier are tested simultaneously with respect to one interfering signal. 2-contiguous carriers should meet intra-band class C IBB and NBB requirements and 1-non-contiguous carrier should meet the single carrier IBB and NBB requirements. 
Proposal 6: The in-gap IBB and NBB requirements are defined only if the gap width is larger than 10 MHz to guarantee a minimum of the single carrier and intra-band contiguous CA class C interference frequency offset from both carriers.
According to subclause 7.6.2.1, 7.6.2.1A, 7.7.1 and 7.7.1A in TS36.101, it is known that both out-of-band blocking and the spurious response are tested for the unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band, for intra-band contiguous CA class C and intra-band non-contiguous CA with one uplink carrier and two downlink carriers, as shown in figure 2.3-1.So similar for 3 component carriers downlink non-contiguous intra-band carrier aggregation for Band 41, it is not necessary to introducing in-gap test for out-of-band blocking and the spurious response.
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Figure 2.3-1 Condition for out-of band blocking and spurious response test
Proposal 7: 2-contiguous carriers and 1-non-contiguous carrier are active and being tested simultaneously with respect to one interfering signal. 2-contiguous carriers should meet intra-band CA class C out-of-band blocking and the spurious response requirements and 1-non-contiguous carrier should satisfy the single carrier out-of-band blocking and the spurious response requirements.
2.4 Intermodulation characteristics
Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal. The wide band intermodulation requirement is defined following the same principles using modulated E-UTRA carrier and CW signal as interferer.
For 3 downlink carriers non-contiguous intra-band carrier aggregation for Band 41, similar to the ACS and blocking requirements, 3 downlink carriers are active and being tested simultaneously with respect to the two interfering signals (modulated E-UTRA carrier and CW signal), as showed in figure 2.4-1.
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Figure 2.4-1 Wide band intermodulation test scenarios for 3DL non-contiguous CA

For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, the wide band intermodulation requirements shall be supported for out-of-gap test only. Therefore, for 3 downlink component carriers  non-contiguous intra-band carrier aggregation for Band 41, the wide band intermodulation requirements shall be supported for out-of-gap test only.
Proposal 8: 2-contiguous carriers and 1-non-contiguous carrier are active and being tested simultaneously with respect to a modulated E-UTRA signal and a CW signal as interference.
Proposal 9: 2-contiguous carriers should satisfy intra-band contiguous CA class C intermodulation requirements and 1-non-contiguous carrier should satisfy the single carrier wide band intermodulation requirements.
Proposal 10: The wide band intermodulation requirements shall be supported for out-of-gap test only.
3 Conclusion

In this contribution, the received characteristics, like maximum input power level, ACS, IBB,NBB, out-of-band blocking, the spurious response and intermodulation response, are analyzed based on the requirements of the intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers. And corresponding requirements are proposed.























































































3GPP


_1456729160.vsd
C1


C2


C3


C1


C2


C3


C1


C2


C3


C1


C2


C3


Out-of-gap test negative offset C1


In-gap test positive offset C2


In-gap test negative offset C3


Out-of-gap test positive offset C3


C1


C2


C3


C1


C2


C3


C1


C2


C3


C1


C2


C3



_1457179823.vsd
-49.5dBm


31.5dB


C3


-81dBm


31.5dB


-81dBm


-49.5dBm


C3


C1


C2


C1


C2


Aggregated power


Aggregated power


22.5dB


22.5dB


-53dBm


-53dBm


-75.5dBm


-75.5dBm


C1


C2


C1


C2


Aggregated power


Aggregated power


22.5dB


22.5dB


-49.5dBm


-49.5dBm


-72dBm


-72dBm


C3


C3


C1


C2


C1


C2


Aggregated power


Aggregated power


-81dBm


-81dBm


-81dBm


-81dBm


-72dBm


-72dBm


C3


-49.5dBm


-49.5dBm


C3


31.5dB


31.5dB


Single carrier


Intra-band con


Intra-band 3DL non-con


31.5dB


31.5dB


22.5dB


22.5dB



_1456751262.vsd
C1


C2


C3


C1


C2


C3


C1


C2


C3


C1


C2


C3


Out-of-gap test negative offset C1


In-gap test positive offset C2


In-gap test negative offset C3


Out-of-gap test positive offset C3


C1


C2


C3


C1


C2


C3


C1


C2


C3


C1


C2


C3


Too close C3


Too close C2



_1419328713.vsd
�

�

�

CC2


CC1 


Receiver band


�

f


�

>15MHz


>15MHz


FDL_low 


FDL_high 


CW interferer


CW interferer


In-gap



