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1. Introduction
In RAN4 #74bis, following agreement was made regarding how to test EPDCCH rate matching for eIMTA UE. 

· Verify UE’s capability to handle EPDCCH rate matching around two ZP-CSI-RS configurations in test 1A, i.e., aperiodic CQI test with TM2. 
· Two candidates for EPDCCH configurations
· Option 1: EPDCCH is allocated in PRBs {48, 49}. 

· Option 2: Two EPDCCH PRB sets are defined in the different subbands. The EPDCCH is scheduled in a dynamic way to avoid overlap with the scheduled PDSCH resources.

It was also agreed that test 1A will be defined as CQI test in frequency selective fading channel with two tap channel defined in clause B.2.4 of 36.101. In this contribution, we provide simulation results for EPDCCH demodulation performance for two candidate EPDCCH configurations under two tap channel and our recommendation for EPDCCH set configuration. 
2. Discussion
In B.2.4 of 36.101, two tap to be used for CQI test in frequency selective fading channel is defined as below. 
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 the delay, a a constant and
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the Doppler frequency. The same h(t,τ) is used to describe the fading channel between every pair of Tx and Rx. In [1], it was agreed to configure 
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us, a = 1, 
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Hz. Figure 1 shows frequency selective channel gain at different time. It can be observed that
· There are deep fading every 2.2MHz due to two paths with equal power separated by 0.45 us. 
· Location of fading changes over time as the phase of second path rotates relative to first path. Same fading repeats every 200ms since
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Under this propagation condition, EPDCCH demodulation performance with fixed PRB allocation in PRBs {48, 49} could be unreliable when those PRBs are under deep fading. We ran simulation for EPDCCH demodulation performance with following assumption. 

· One EPDCCH set is configured with PRBs {48, 49}

· EPDCCH set is configured with localized EPDCCH. 

· Fixed precoding is applied with precoding matrix [1; 1]

It can be seen that EPDCCH BLER is 10% at CINR 10dB even for AL=8. It is obvious that EPDCCH demodulation is unreliable whenever EPDCCH PRBs are in deep fading. 
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Figure 1. Frequency response of two tap fading channel
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Figure 2. EPDCCH demodulation performance with EPDCCH set in PRBs {48, 49}

Observation 1. With option 1, EPDCCH demodulation is unreliable whenever EPDCCH PRBs are in deep fading.

For option 2, we have the freedom to select PRBs for two EPDCCH set so that at least one PRBs are not in deep fading. Since frequency selective fading repeats every 2.2MHz in frequency domain, if we spread EPDCCH PRBs over 12 PRB span, we can guarantee that there is always at least one PRB that is not in deep fading. We evaluated EPDCCH demodulation performance with following configurations. 
· EPDCCH set 0 is configured with PRBs {0, 3, 6, 9} and EPDCCH set 1 is configured with PRBs {40, 43, 46, 49}

· Both EPDCCH sets are configured with distributed EPDCCH. 

· Fixed precoding is applied with precoding matrix [1; 1]
Figure 3 shows EPDCCH demodulation performance for EPDCCH set 0 and EPDCCH set 1. It can be seen that with AL=8, we can have reliable EPDCCH demodulation performance around -6dB. 
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Figure 3. EPDCCH demodulation performance with distributed EPDCCH

Observation 2. With option 2, we can have reliable EPDCCH demodulation performance up to CINR=-6dB when we use AL=8. 
3. Conclusions

In this contribution, we provided simulation results for EPDCCH demodulation performance for two candidate EPDCCH configurations under two tap channel and made following observation. 

Observation 1. With option 1, EPDCCH demodulation is unreliable whenever EPDCCH PRBs are in deep fading.

Observation 2. With option 2, we can have reliable EPDCCH demodulation performance up to CINR=-6dB when we use AL=8. 

Based on these observation, we would like to propose following EPDCCH configuration for test 1A. 

Proposal 
· EPDCCH set 0 is configured with PRBs {0, 3, 6, 9} and EPDCCH set 1 is configured with PRBs {40, 43, 46, 49}

· Both EPDCCH sets are configured with distributed EPDCCH. 

· EPDCCH aggregation level is 8.

· Fixed precoding is applied with precoding matrix [1; 1].

· EPDCCH set for EPDCCH transmission is selected after scheduling decision for PDSCH to avoid collision between PDSCH and EPDCCH PRBs. 
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