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1. Introduction
In RAN #80bis, RAN4 started discussion for CSI feedback performance for Cat.1 UE with single receiver chain and WF [1] was agreed. 

General

· CQI performance requirements are specified for FDD and TDD duplex mode
· No HD-FDD requirements are specified for Cat.1 UE with 1 Rx 
· System bandwidth for performance tests
· 5MHz/10MHz
CQI test
· CQI definition test under AWGN conditions
· Propagation conditions : AWGN
· Antenna configuration : 1x1
· Transmission mode : TM1
· Reporting mode : PUCCH 1-0
· Reporting periodicity : 5ms
· FRC : TBD
· CQI fading test
· Propagation conditions : B.2.4 with taud=0.45us, a=1, fd=5Hz                        
· Antenna configuration : 1x1
· Transmission mode : TM1
· Reporting mode : PUSCH 3-0
· Reporting periodicity : 5ms
· FRC : TBD
PMI test
· Verify PMI feedback performance via TM4 and TM9 demodulation test with PMI feedback
· No explicit PMI feedback tests are introduced for Cat.1 UE with 1 Rx

RI test

· Since Cat.1 UE with 1 Rx can support only rank 1 transmission, there is no need for RI test. 
In this contribution, we provide our view on open issues on CQI tests for Cat.1 UE with single receiver chain. 
2. Discussion
2.1. System bandwidth
In 36.101, demodulation and CSI performance requirements are specified in system bandwidth agnostic way, i.e., tests are defined only for one system bandwidth and UE is assumed to be able to support the feature on all system bandwidths when it fulfills test defined for one system bandwidth. When RAN4 specified tests in section 8/9 of 36.101, 10MHz system bandwidth was typically chosen for single carrier test since 10MHz system bandwidth is supported in all bands except for band 31. 
In RAN4 #80bis discussion, there were two proposals for system bandwidth to define demodulation and CSI tests, i.e., 5MHz and 10MHz. 5MHz system bandwidth has the benefit of covering all bands including band 31. However, selecting 5MHz would lead to different system bandwidth for Cat.0 and Cat.1 UE tests. On the other hand, 10MHz system bandwidth would cover all bands except for band 31. Selecting 10MHz would allow maximum reuse of Cat.0 UE test set up. For PHICH demodulation test, 10MHz system bandwidth will allow us to reuse existing Cat.0 UE test without running new simulation. 
Proposal 1. Select 10MHz system bandwidth in CQI tests. 

2.2. RMC for CQI definition test
CQI definition test will be defined with TM1. In FDD TM1 CQI definition test for legacy Cat.1 UE that is specified in 9.2.1.1 of 36.101, RC.4 FDD is used as reference measurement channel. In TDD TM1 CQI definition test for legacy Cat.1 UE that is specified in 9.2.1.2 of 36.101, RC.4 TDD is used as reference measurement channel. RC.4 FDD and RC.4 TDD is defined as below. 
· 3 OFDM symbols are assigned for control region. 
· 15 PRBs are allocated for PDSCH in each subframe. 

· 1890 REs are available for data tones
· MCS.15 is used for CQI-to-MCS mapping with maximum TBS of 9528 bits. 
Proposal 2. Use RC.4 FDD and RC.4 TDD as reference measurement channel for CQI definition test. 
2.3. RMC for CQI fading test
CQI fading test will be defined with TM1 with subband PDSCH scheduling. PDSCH is scheduled on 6 PRB which is selected either based on UE feedback or in random way. In FDD subband CQI test for legacy UE that is specified in 9.3.3.1.1 of 36.101, RC.3 FDD is used as reference measurement channel. In TDD subband CQI test for legacy UE that is specified in 9.3.3.1.2 of 36.101, RC.3 TDD is used as reference measurement channel. RC.3 FDD and RC.3 TDD is defined as below. 

· 3 OFDM symbols are assigned for control region. 

· 6 PRBs are allocated for PDSCH in each subframe. 

· 756 REs are available for data tones

· MCS.10 is used for CQI-to-MCS mapping with maximum TBS of 3752 bits.
Proposal 2. Use RC.3 FDD and RC.3 TDD as reference measurement channel for CQI fading test. 

3. Conclusions

In this contribution, we provide our view on open issues on CQI tests for Cat.1 UE with single receiver chain. Our proposals are
Proposal 1. Select 10MHz system bandwidth in CQI tests. 

Proposal 2. Use RC.4 FDD and RC.4 TDD as reference measurement channel for CQI definition test. 

Proposal 2. Use RC.3 FDD and RC.3 TDD as reference measurement channel for CQI fading test. 
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