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1. Introduction
In the last RAN4 meeting, the following proposal in [1] was agreed.
· Proposal 1: RAN4 will only define new demodulation test case for power imbalance between received non-contiguous intraband carriers under REL-11 CA Enhancement performance WI.
In order to specify effective and minimum necessary test cases, we investigate the potential test patterns of demodulation test for intra band NC CA with power imbalance, which was defined as the test purpose 2 in [2]. In this contribution, we focus on the test patterns consisting of combinations of channel bandwidth (hereinafter, defined as “CBW”) of each CC and frequency gap between CCs for FDD bands. The appropriate power imbalance values and its associated conditions for demodulation tests are discussed in another contribution [3].
2. Discussion
First, we investigate the possible test patterns to seek for the test pattern to cover all CA configurations. All combinations of CBW of each CC and frequency gap between CCs are summarized in Figure 1. The combinations displayed in blue in Figure 1 are the unsupported combinations due to the limited pass-bandwidth of each operation band, and those displayed in green are the unsupported combinations due to the restriction of allowed CBWs combination. 
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Figure 1: All combinations of CBW of each CC and its frequency gap between CCs
Figure 1 shows that there are no test patterns that can accommodate all CA configurations. Therefore, in order to accommodate this situation, RAN4 needs to consider the two aspects, i.e., one is a common test pattern to cover as many CA configurations as possible and the others are specific test patterns for CA configurations not covered by the common test pattern.
Observation 1: There are no test patterns that can accommodate all CA configurations 
In order to specify minimum necessary test cases, it would be beneficial to prioritize test patterns based on consideration of the realistic operation and reusing the current existing requirements as much as possible. Note that some parameters such as the value of power imbalance would depend on the existing RF spec. Therefore, regarding the common test pattern, we consider the following two aspects in terms of the existing RF spec and realistic operation.
CBW of CCs
CBW of an interferer is always 5MHz in current UE RF specification. So if we refer to UE RF specification, then it is better to select 5 MHz CBW as at least one of the CCs.
GAP
The different requirements are defined for GAP = 5 MHz and GAP ≥ 10 MHz, respectively in current UE RF specification. Note that the requirement with GAP = 5 MHz does not ensure performance under GAP ≥ 10 MHz, and vice versa. Thus, in principle, it is desirable that both test cases are specified in demodulation test. Considering the Tx noise caused by the eNB equipment, however, it would be technically challenging and non-realistic to operate the intra band NC CA under GAP = 5 MHz compared to that under GAP ≥ 10 MHz in a scenario where each antenna of eNBs is non-co-located. More specifically, this is because the unwanted emission falling into the other CBW consisting of intra band NC CA becomes larger and the filter attenuation becomes smaller according to the GAP size. Therefore, selecting more realistic GAP ≥ 10MHz is better.
Observation 2: CBW of an interferer is always 5MHz in current UE RF specification.

Observation 3: the unwanted emission becomes larger and the filter attenuation becomes smaller according to the GAP size
Views 1: RAN4 should consider the following two aspects;
· CBW of CCs: At least one of CCs is 5MHz
· GAP: To prioritize 10 MHz
Considering the above observations and view, the sets of test patterns, which maximize the number of supported CA configurations in the common test pattern, are summarized in Table 1. 
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Referring Table 1, we discuss the details of the common test pattern for intra band NC CA. With regard to CBW of wanted signal, from the RF IBB spec point of view, the amount of the relaxation value for 10 MHz wanted signal is the same as that for 5 MHz. Therefore, the requirement to ensure the performance for 10 MHz wanted signal would most likely to cover that for 5 MHz. On the other hand, since the amount of the relaxation for 10 MHz wanted signal is different from that for 15 MHz, both 10 MHz and 15 MHz wanted signal test cases would have the same priority. Thus, in principle, both 10 and 15 MHz wanted signal test cases are necessary. HoweverIf, however, have to select one of them, if we should prioritize one test case between the two cases, 10MHz should be prioritized since it can cover both 5MHz and 10MHz with one test as mentioned before. 

Observation 4: The requirement to ensure the performance for 10 MHz wanted signal would most likely to cover that for 5 MHz from the RF spec point of view.

Observation 5: both 10 MHz and 15 MHz wanted signal test cases would have the same priority from the RF spec point of view.

Views 2: If we should prioritize one test case between two cases, 10MHz CBW should be prioritized

With regard to GAP size, from the RF IBB spec point of view, the IBB test case 2 is defined with more than or equal to 10MHz gap between wanted signal and interferer with the same requirement. Therefore, the test for GAP of 10 MHz  can ensure the performance for GAP of over 10MHz.
Observation 6: if we should prioritize one test case between two cases, 10MHz should be prioritized from the RF spec point of view.

The above observation 4, 5, and 6 would be applicable to demodulation requirements as well. We, therefore, propose the following test patterns illustrated in figure 2 as minimum necessary tests for intra band NC CA with power imbalance. Note that a test pattern for CA_23-23 is FFS because only 5 MHz GAP is defined.


Proposal: 
· Common test pattern:  CC1=5MHz, CC2=10MHz, GAP=10MHz for CA_3-3/4-4/25-25
· Specific test pattern: CC1=5MHz, CC2=15MHz, GAP=10MHz for CA_7-7
· Specific test pattern: FFS for CA_23-23
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Figure 2: Proposed test pattern
3. Conclusion
This contribution investigated and proposed the test patterns of demodulation test for intra band NC CA with power imbalance. Our proposals and observations are summarized as below;
Observation 1: There are no test patterns that can accommodate all CA configurations 
Observation 2: CBW of an interferer is always 5MHz in current UE RF specification.

Observation 3: the unwanted emission becomes larger and the filter attenuation becomes smaller according to the GAP size
Views 1: RAN4 should consider the following two aspects;
· CBW of CCs: At least one of CCs is 5MHz
· GAP: To prioritize 10 MHz
Observation 4: The requirement to ensure the performance for 10 MHz wanted signal would most likely to cover that for 5 MHz from the RF spec point of view.

Observation 5: both 10 MHz and 15 MHz wanted signal test cases would have the same priority from the RF spec point of view.

Views 2: If we should prioritize one test case between two cases, 10MHz CBW should be prioritized

Observation 6: if we should prioritize one test case between two cases, 10MHz should be prioritized from the RF spec point of view.

Proposal: 
· Common test pattern:  CC1=5MHz, CC2=10MHz, GAP=10MHz for CA_3-3/4-4/25-25
· Specific test pattern: CC1=5MHz, CC2=15MHz, GAP=10MHz for CA_7-7
· Specific test pattern: FFS for CA_23-23
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