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1. Introduction
In RAN4 #74bis, there was discussion for control channel demodulation performance for 4 Rx UE and following was agreed. 

For PCFICH/PDCCH demodulation, 

· Extend existing 2RX test configuration for 4RX PDCCH/PCFICH requirement. Assumption is that PDSCH is always scheduled in the test and not OCNG .
· Companies are invited to bring results and analysis based on extension of the existing 2RX configuration to 4RX
In this contribution, we provide simulation results for PDCCH/PCFICH demodulation performance of 4 Rx UE. 
2. Discussion
It was agreed to expand existing PCFICH/PDCCH test configuration for 2 Rx UE defined in section 8.4 of TS 36.101. Following tests are defined for PCFICH/PDCCH. 
· Single-antenna port performance (1x2, 8 CCE, ETU70)
· Transmit diversity performance with 2 Tx antenna port (2x2, 4 CCE, EVA70)
· Transmit diversity performance with 4 Tx antenna port (4x2, 2 CCE, EPA70)

Figure 1 shows PDCCH BLER performance of 2 Rx and 4 Rx UE. Table 1 summarizes performance gain of 4 Rx demodulation over 2 Rx demodulation at 1% BLER. We can see that performance gain ranges from 2.3dB to 3.2dB depending on antenna configuration and aggregation level. Therefore, we can conclude that all three tests are feasible for verification of 4 Rx performance. 
For test case selection, we need to consider test applicability for 2 Rx and 4 Rx tests. In case RAN4 agrees that UE needs to fulfill both 2 Rx and 4 Rx tests, it would desirable to define minimum number of tests for 4 Rx. However, if RAN4 decision is to apply only 4 Rx tests when UE supports 4 Rx, we should duplicate all 3 tests for 4 Rx UE. 
Proposal 1. In case RAN4 agrees that UE needs to fulfill both 2 Rx and 4 Rx tests, define one 4 Rx test with 2 Tx antenna configuration. Otherwise, duplicate all 3 PCFICH/PDCCH tests for 4 Rx UE. 

Table 1. Performance gain of 4 Rx demodulation over 2 Rx demodulation
	Test case
	Single antenna port
	Transmit diversity with 2 Tx antenna port
	Transmit diversity with 4 Tx antenna port

	Gain (dB)
	2.8
	3.2
	2.3
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(a) Single antenna port performance 
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(b) Transmit diversity performance with 2 Tx antenna port
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(c) Transmit diversity performance with 4 Tx antenna port

Figure 1. PCFICH/PDCCH demodulation performance

3. Conclusions

In this contribution, we provided simulation results for PCFICH/PDCCH demodulation test for 4 Rx UE. Based on simulation results, our proposal is
Proposal 1. In case RAN4 agrees that UE needs to fulfill both 2 Rx and 4 Rx tests, define one 4 Rx test with 2 Tx antenna configuration. Otherwise, duplicate all 3 PCFICH/PDCCH tests for 4 Rx UE. 
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