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1. Introduction

Rx requirements for 4Rx AP have been discussed for several meetings. According to [1], not only the signal level but also how to guarantee 2Rx performance needs to be considered in this WI. 
· Objectives for test coverage

· 2 Rx performance needs to be guaranteed if the 4 Rx operates with 2 Rx chains. 2 Rx test in addition to 4 Rx needs to be considered during the work item phase, if 2 Rx operations would not meet 2 Rx requirements when 4 Rx requirements are met.

In this contribution, we propose how to specify and test 4Rx requirements taking test aspects into account.
2. Discussion
Regarding the test coverage of 4Rx, there are discussions that some companies have proposed to skip 2Rx tests once 4Rx tests are done whereas other companies have a concern on 2Rx performance. Our position is that unless it is identified that 2Rx performance is technically guaranteed by 4Rx tests, 2Rx tests should not be omitted. So far the technical aspects have not been discussed. In this section, we investigate them and propose how to specify 4Rx requirements.
It is supposed that if there is no difference among all sub receivers, 4Rx tests are enough to guarantee the same performance for 2Rx operations. On the other hand, in case there could be differences among sub receivers, both 2Rx and 4Rx operations need to be tested. Based on this perspective, we divide 4Rx requirements into two groups as follows.
Group 1) Rx requirements which have no difference among sub receivers
Performances of the following requirements are mainly determined by digital filter in the LSI regardless of RF front-end components. Therefore, it can be said that those performances in each sub receiver are identical in the same chip from fabrication perspective.
· Adjacent Channel Selectivity
· In-band blocking

· Narrow-band blocking

· Wide band intermodulation
Then, we have an observation as below. 
Observation 1: For ACS, In-band blocking, Narrow-band blocking and Wide band intermodulation, once 4Rx requirements are verified, the same performance can also be guaranteed for 2Rx operations.
Regarding the power level, it is reasonable to define the same offset between wanted signal and interference in order to avoid tightening the requirement in each sub receiver. This means to refer the REFSENS values of 2Rx operations for not only ACS but also for other three items as shown in figure 1.
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Figure 1. Proposed 4Rx requirements

Group 2) Rx requirements which could have differences among sub receivers
Meanwhile, performances of the following requirements are mainly determined by RF front-end components in each sub receiver.
· Reference sensitivity

· Out-of-band blocking

· Spurious response

As an example, we show possible 4Rx UE architecture in figure 2. This UE supports 4Rx for a certain band and CA in some combinations simultaneously. As seen in the figure, sub receiver 1 and 2 have different RF components. In this case, even if 4Rx tests are passed, 2Rx operation in Main + Sub 1 cannot necessarily be guaranteed.
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Figure 2. An example for 4Rx UE architecture

Based on the above, we have an observation as below.

Observation 2: For REFSENS, Out-of-band blocking and Spurious response, even if 4Rx requirements are verified, the same performance cannot necessarily be guaranteed for all 2Rx operations.
Therefore, it is required to test both 2Rx and 4Rx operations for those requirements. Nonetheless, it would be concerned that duplicate tests of out-of-band blocking and Spurious response eat up test time. One possible solution is to tighten the 4Rx requirements in order to cover 2Rx test coverage however the specific methodology has not yet been analysed. In order to identify the most appropriate way, we’d like to ask companies to investigate it for the next meeting.

3. Conclusion
Summing up, we propose how to specify and test 4Rx requirements as follows.
Proposal 1: For ACS, In-band blocking, Narrow-band blocking and Wide band intermodulation of 4Rx, the same requirements should be specified as those of 2Rx and refer REFSENS of 2Rx. Then, 2Rx tests can be omitted once 4Rx tests are done.

Proposal 2: For REFSENS of 4Rx, values should be specified taking additional diversity gain into account. Then, both 2Rx and 4Rx requirements should be tested.

Proposal 3: For out-of-band blocking and spurious response of 4Rx, requirements shall be determined in the next meeting in order that the 4Rx tests technically guarantee 2Rx performance.
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