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1 Introduction
In RAN4 meeting #72, the demodulation performance and CSI reporting requirements were discussed [1~3] and the way forward on CSI requirements were agreed [4]. According to the work plan [5], RAN4 should agree on the framework and simulation assumptions for demodulation performance requirements, and agree on the framework and simulation assumptions for CSI requirements in this meeting. 
So we would like to solve the remaining issues and come up with the agreeable framework with the detailed simulation assumptions. In this paper, we focus on the CSI requirements.
2 Summary of agreements and open issues
Table 1 summarizes the agreements for SCE demodulation performance and CSI requirements, and Table 2 summarizes the open issues based on the online and offline discussions in the previous RAN4 meetings. 

The progresses on 256QAM including the new 256QAM CQI/MCS/TBS tables, Gray mapping, the configuration and utilization principles of 256QAM, the UE capability, and the support of PMCH are provided in [6]. The working assumption on the new TBS table design is given in [7].
Table 1: Agreements for SCE demodulation performance and CSI requirements
	Requirements
	Agreements

	Demodulation
	Control channel
	No new PDCCH/PCFICH, EPDCCH, PHICH and PBCH tests

	CSI
	Core: test metric
	No impact of 256QAM on CSI core part: reusing all existing test metrics

	
	CQI test
	New CQI definition test under AWGN to verify new CQI tables with multiple SNRs, namely, to define CRS based PUCCH 1-0 (single codeword) and PUCCH 1-1 (dual codeword) definition tests

	
	PMI test
	No PMI test


Table 2: Open issues for SCE demodulation performance and CSI requirements
	Requirements
	Open issues

	Demodulation
	Bandwidths
	What bandwidths should be set for the tests?

Option 1: 10MHz for all the test cases;

Option 2: 10MHz and 5MHz for all test cases, where 5MHz tests are for Band 31

	
	Transmission modes
	What transmission modes should be considered for tests?
Option 1: TM1, TM3, TM4 1-layer, TM9 1-layer, TM8 1-layer (TDD only);

Option 2: TM2, TM3, TM4 1-layer, TM9 1-layer, TM8 1-layer (TDD only);

Comment 1: TM2 test is more suitable than TM1 test;

Comment 2: down-select between TM8 and TM9;

Comment 3: only need a couple of test cases.

	
	Correlation matrix
	What kind of antenna correlation should be configured for the tests?
Proposal: 2×2 Low or 2×2 high for TM9; 2×2 Low or Medium for TM8
Comment: Antenna correlation for TM8/9 should be discussed

	CSI
	PUSCH 3-0 subband CQI test
	Is the PUSCH 3-0 subband CQI test needed?
Proposal: subband CQI test at high SNR to verify CQI mapping to subband CQI in order to have both periodic and aperiodic CQI tests.

Comment: No fading CQI test is needed.

	
	RI test
	Is the RI test needed?
Proposal: define normal RI test at high SNR

Comment: No need.

	
	CSI-RS based CSI test
	Are the CSI-RS based CSI tests needed?
Proposal: have CSI-RS based CSI test

	Tx EVM
	Tx EVM
	What Tx EVM should be used for the tests?
It is agreed that Tx EVM is 3~4% band agnostic

Comment: Tx EVM needs further investigation

	Applicability
	UE category
	To what UE category will the requirements be applied?


3 Framework and simulation assumptions
3.1 General discussion
In [2] we elaborate our points about how to design the demodulation performance and CSI requirements. We propose to verify the fundamental changes of UE implementation and the performance under the typical scenarios or use cases. From RAN4 demodulation performance test aspects, we think that the fundamental changes are mainly related to the introduction of 256QAM and include the soft-decision demodulation with new 256QAM constellation, the support of link adaptation with the new CQI/MCS/TBS tables, the support of peak data rate for new UE categories with 256QAM, and the MIMO equalizer supporting 256QAM.
So the main test purposes for verification of 256QAM are:
· To verify the demodulation performance using 256QAM reference channel under the typical use cases;

· To verify the link adaptation performance following the new CQI/MCS/TBS tables, e.g., CQI definition test and RI test;
· To verify the support of peak data rate for the new UE categories, i.e., sustained data rate tests.
3.2 Discussion on test cases and parameters
3.2.1 PUSCH 3-0 subband CQI test

The purposes for introduction of PUSCH 3-0 subband CQI test are firstly to verify the performance of mapping effective SNR to subband CQI by following the new CQI table and to avoid UE optimizing the CQI mapping thresholds only based on AWGN assumptions, and secondly to provide an aperiodic CQI test for 256QAM. For the test, we propose to only check the high SNR performance mainly by the requirements of reported CQI distribution and throughput gain.
· Proposal 1: PUSCH 3-0 subband CQI test would be needed for 256QAM.
3.2.2 RI test
For many algorithms to predict RI, the calculation of rank would be coupled with the calculation of CQI. Besides RI test could provide a good verification of the whole link adaptation performance. For the test, we propose to only check the high SNR performance.
· Proposal 2: We would like to introduce RI test for 256QAM.
3.2.3 CSI-RS based CSI test
The main test purpose is to verify whether UE can implement CQI prediction following the new specified CQI Table supporting 256QAM. The difference between CSI-RS and CRS based CSI measurements would mainly be which reference signals will be used to calculate the effective SINR. And the thresholds for CQI predict for them would be the same. So there would be no need to introduce the CSI-RS based CSI test.
· Proposal 3: No new CSI-RS based CSI test for 256QAM is needed.
3.3 Proposed Framework and simulation assumptions
The simulation assumptions for PUCCH 1-0 and PUCCH 1-1 tests are the same as those in TS36.101.

3.3.1 Parameters for PUCCH 1-0 test

In RAN1 the new CQI table is introduced by removing the exiting {#2, #4, #6} CQI indices from the legacy CQI table, changing the existing #15 from 64QAM to 256QAM, and adding the three new entries with 256QAM.

So the test purpose is to verify whether the UE implement the new threshold for CQI prediction which complies with the new Table at the low SNR region and high SNR region.

Going through the test parameters of the existing CQI PUCCH 1-0 definition test, we think that all the existing parameters except for SNR values could be reused and the test metrics might be reused too. So we propose that:

· Proposal 4: Reuse the test parameters of the existing CQI PUCCH 1-0 test, i.e., Table 9.2.1.1-1 for FDD 10MHz test and Table 9.2.1.2-1 for TDD 10MHz test, and verify whether the existing test metric could be reused.

· BLER-s for medium CQI, medium CQI-1 and medium CQI+1 should be provided at low SNR and high SNR region.
· Distribution of wideband CQI should be provided.
3.3.2 Parameters for PUCCH 1-1 test

The test purpose is quite similar to the previous PUCCH 1-0 CQI definition test. And it is proposed that

· Proposal 5: Reuse the test parameters of the existing CQI PUCCH 1-1 test, i.e., Table 9.2.2.1-1 for FDD 10MHz test and Table 9.2.2.2-1 for TDD test, and verify whether the existing test metric could be reused.

· BLER-s for medium CQI0+/-1 and medium CQI1+/-1 should be provided at low SNR and high SNR region.

· Distributions of wideband CQI0 and wideband CQI1 should be provided.
4 Conclusions
In this contribution, we provide the framework and simulation assumptions capturing the comments received in the previous meetings. The proposals are summarized as follows:
· Proposal 1: PUSCH 3-0 subband CQI test would be needed for 256QAM.
· Proposal 2: We would like to introduce RI test for 256QAM.
· Proposal 3: No new CSI-RS based CSI test for 256QAM is needed.
· Proposal 4: Reuse the test parameters of the existing CQI PUCCH 1-0 test, i.e., Table 9.2.1.1-1 for FDD 10MHz test and Table 9.2.1.2-1 for TDD 10MHz test, and verify whether the existing test metric could be reused.

· BLER-s for medium CQI, medium CQI-1 and medium CQI+1 should be provided at low SNR and high SNR region.

· Distribution of wideband CQI should be provided.
· Proposal 5: Reuse the test parameters of the existing CQI PUCCH 1-1 test, i.e., Table 9.2.2.1-1 for FDD 10MHz test and Table 9.2.2.2-1 for TDD test, and verify whether the existing test metric could be reused.

· BLER-s for medium CQI0+/-1 and medium CQI1+/-1 should be provided at low SNR and high SNR region.

· Distributions of wideband CQI0 and wideband CQI1 should be provided.
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