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1
Introduction
While the 2UL inter-band CA UE Rx requirements have been agreed in RAN4 #73 meeting [1], there are still remaining open issues associated with the testing for the CA combinations having IMD problem [2] and on-going discussions for out-of-band blocking (OOB) test load reduction. In this contribution, we revisit the OOB test desensitization conditions between 1UL and 2UL test configurations [3] and propose to test either only 1UL or only 2UL for each CA combination, depending on whether the band combination is subjected to 2UL IMD problem or not.  
2
Discussion
2.1 Tx thermal noise leakage impact

Comparing the 1UL and 2UL test configurations, although the total Tx output power stays the same, the Tx thermal noise leaking into Rx band would be slightly different between the two configurations, with 2UL slightly higher than 1UL. It is due to the fact that PA thermal noise floor would not scale with Tx output power under the same power mode, while the transceiver Tx thermal noise floor does scale with Tx output power. Since the thermal noise leakage contribution to reference sensitivity degradation is usually very small (< 0.2 dB), and OOB requirement is at least 6 dB above reference sensitivity level, the impact from Tx thermal noise leakage is essentially negligible in both configurations.

Observation 1: For OOB test, the Tx thermal noise leakage impact is essentially negligible for both 1UL and 2UL configurations.

2.2 Tx leakage impact

Since the total Tx power in both 1UL and 2UL OOB test configurations is kept equivalent at 4 dB below PCMAX_L,c, and the Tx leakage contribution to reference sensitivity degradation at PCMAX_L,c is already 10 dB or more below thermal noise, at 6 dB above reference sensitivity, it can be expected that the impact to OOB performance is also quite negligible for both 1UL and 2UL configurations. 

Observation 2: For OOB test, the Tx leakage impact is also negligible for both 1UL and 2UL configurations.     
2.3 Tx and blocker IMD impact

The main concern with Tx configuration associated impact to out-of-band blocking performance is when the inter-modulation products generated from Tx leakage and CW blocker would land on top of the DL carrier, as shown in Figure 2.3-1.
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Figure 2.3-1 IMD3 generated from CW OOB and Tx leakage which lands on DL carrier 
In the case of 2UL operation where the IMD generated from the 2nd UL carrier and CW blocker does not land on the DL carrier already affected by the 1st UL carrier, the performance impact to DL carrier would be less than in 1UL operation as the 1st UL carrier power is reduced by 3 dB, as illustrated in Figure 2.3-2.
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Figure 2.3-2 IMD3 generated from CW OOB and one of the two Tx leakages which lands on DL CC 

In some rare cases of 2UL operation where the IMD generated from the 2nd UL carrier and CW blocker also lands on the DL carrier already affected by the 1st UL carrier, the performance impact to DL carrier would not be worse than either one of the 1UL operation as the total IMD power is expected to be lower than (or at most equal to) the worse one of the two 1UL IMDs.

However, due to one more carrier component in 2UL configuration, the occurrence of IMD generated from Tx and blocker hitting each of the DL carriers is expected to be increased by approximately 2 times if IMD is only generated by either 1 of the 2 ULs and the blocker. On the other hand, IMD generated by both ULs and blocker together (such as ±fTx1±fTx2±fblocker) may also have a chance to land on each of the DL carriers. As a result, the total occurrence of IMD hitting each one of the DL carriers under 2UL is expected to be more than 2 times as with 1UL, though the IMD power level from 2UL is less or at most equal to 1UL.

Judging that the 2UL configuration would have more frequency combinations with blocker to affect DL carriers, which also include all the combinations in 1UL configuration, it can be concluded that testing only 2UL configuration can offer the great advantage of test efficiency yet with sufficient coverage.  
Observation 3: Testing only 2UL configuration can offer the great advantage of test efficiency yet with sufficient coverage.
2.4 CA combinations with 2UL IMD problem

The issues associated with the testing for the CA combinations with 2UL IMD problem had been brought up in last Ad Hoc meeting [2]. To avoid the collision of 2UL IMD desensitization with the blocker impact to receiver performance which may well defeat the purpose of blocking test, we suggest for the CA combinations as listed in TS36.101 Table 7.3.1A-0f, only 1UL configuration is tested.

Observation 4: For CA combinations with 2UL IMD problem, the collision of 2UL IMD desensitization with the blocker impact to receiver performance would defeat the purpose of blocking test.    

3
Conclusion
In this contribution, we revisited the OOB test desensitization conditions between 1UL and 2UL test configurations. Based on our observations as concluded in earlier sections, we propose the following OOB test arrangement for 2UL inter-band CA.

Proposal: For CA combinations as listed in TS36.101 Table 7.3.1A-0f, only 1UL configuration is tested. For other 2UL CA combinations, only 2UL configuration is tested.
4
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