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Discussion 
1
Introduction 
In the RAN#66 meeting, an SI [1] was agreed to identify the scope and objectives of the potential WI on UE requirement for 4 Rx AP. The main objectives of SI are as follows.
· Identify the scope and objectives of UE RF requirements for 4 Rx AP
· Identify the scope and objectives of RRM core requirements for 4 Rx AP
· Identify the scope and objectives of RRM performance requirements for 4 Rx AP
· Identify the scope and objectives of UE performance requirements for 4 Rx AP
· UE demodulation requirements and CSI requirements 
In this contribution, we provide our views about UE demodulation and CSI tests. 
2
Discussions
The tasks of RAN4 in demodulation requirements can be roughly divided into two categories: 

1) Re-designing the existing 2-Rx tests for 4-Rx UEs 
2) Introducing new test cases for higher ranks 

In our opinion, both categories are equally important and should share same priority. In the following sections, we provide our view on the expected tasks and objectives for the two categories.

Observation 1. RAN4 tasks in demodulation requirements can be divided into two categories: 

1) Re-designing the existing 2-Rx tests for 4-Rx UEs 

2) Introducing new test cases for higher ranks
2.1. Re-designing the existing 2-Rx tests

Current TS 36.101 already has a considerable number of tests, in order to cover different physical channels (PDSCH, PCFICH/PDCCH, PHICH, …), different frame structure types (FDD and TDD), different reference signals (CRS, DMRS and CSI-RS), different transmission modes, different reporting modes, different number of Tx antennas, different numbers of PDSCH layers (single and dual). The 4-Rx UEs, which generally have a better performance than 2-Rx UEs, are expected to be able to pass most of the existing tests due to higher array gain (and possibly higher diversity gain). Thus, the main objective of this category is to introduce a different requirement for 4-Rx UEs.
However, it would lead to a huge workload on RAN4, if all existing test cases are going to be re-designed for new requirememnts. In our opinion, some tests need not to be re-designed for 4-Rx. For examples: PHICH demodulation, fading CQI, multiple PMI and those tests related to specific features (feICIC, CoMP, CA, … etc.). 

Proposal 1. Some tests need not to be re-designed for 4-Rx, e.g., PHICH demodulation, fading CQI, multiple PMI and those tests related to specific features (feICIC, CoMP, CA, … etc.). 
2.2. Introducing new higher-rank tests
On the other hand, the 4-Rx UEs have a higher capability of spatial multiplexing, .e.g., demodulating PDSCH with ranks 3 and 4. These rank-3/4 PDSCH transmissions will also need to be tested. In this category, the objective is to design new test cases, including both new test configurations and corresponding requirements. 

Rank-3/4 transmission is only possible in PDSCH transmission. Thus, only the PDSCH demodulation parts (4 Tx AP) and the CSI test parts would be affected, e.g., new test should be introduced for PDSCH demodulation, CQI definition, single PMI and RI. 
Proposal 2. For rank-3/4 tests, new test should be introduced for PDSCH demodulation, CQI definition, single PMI and RI.
Figures 1(a) shows the fixed-rank throughput performance from link-level simulations (TM4, random PMI, 10MHz, EPA5-low, TX EVM 3.5%, follow UE wideband CQI, real channel/noise estimation), while the throughput ratios of both {RI=3 over RI=2} and {RI=4 over RI=2} were provided in Figure 1(b). According the results, rank-3 and rank-4 transmissions did provide significant gain over rank-2 transmissions, and the required SNRs for the gain to be shown are feasible. 
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Figure 1. Link-level simulation results: (a) throughput performance and (b) throughput ratios.
3
Summary 
In this contribution, we provide our views about UE demodulation and CSI tests.
Observation 1. RAN4 tasks in demodulation requirements can be divided into two categories: 

1) Re-designing the existing 2-Rx tests for 4-Rx UEs 

2) Introducing new test cases for higher ranks
Proposal 1. Some tests need not to be re-designed for 4-Rx, e.g., PHICH demodulation, fading CQI, multiple PMI and those tests related to specific features (feICIC, CoMP, CA, … etc.). 
Proposal 2. For rank-3/4 tests, new test should be introduced for PDSCH demodulation, CQI definition, single PMI and RI. 
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