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1. Introduction
In RAN1 #77, significant progress was made in specification for 256-QAM as summarized in LS [1]. According to LS, working assumptions for CQI, MCS and TBS table are available now and operational detail for 256-QAM is agreed including configuration of 256-QA MCS/CQI table, supported TM and DCI usage. In RAN4 #71, there was initial discussion regarding CSI requirements for 256-QAM. Preliminary WF agreements were made as in [2]. 
· For 256QAM CSI test, the existing test metrics for CQI reporting requirements can be re-used, namely there is no impact of 256QAM on CSI core part.
· Define the new CQI definition tests under AWGN to verify CQI reporting with the new CQI tables at multiple test points, e.g., high SNR test point and low SNR test point.
· No new PMI requirement is needed.
· Further studies are needed:
· Whether to define CQI reporting requirement in fading channel
· Whether to define the  RI test
· Whether to introduce the CSI-RS based CQI tests for 256QAM
In this contribution, we provide our view on CSI tests for 256-QAM. 
2. CQI definition test
As new CQI, MCS and TBS tables are introduced in support of 256-QAM, it was agreed to introduce CQI definition test in AWGN to verify CQI reporting with the new CQI tables. Compared to existing CQI table, following changes are made [1] to define new CQI table for 256-QAM. 
· Switching point of 64QAM and 256QAM should be CQI 15 in the existing table

· The modulation order of existing CQI 15 is changed to 256QAM

· Order the CQI indices in the Rel-12 CQI table according to the spectral efficiencies

· Down-sample low CQI entries by removing 3 QPSK entries, and add 3 new entries for 256QAM region
· The 3 QPSK entries to be removed are existing {#2, #4, #6} 

· Spectrum efficiency (SE) for the last 256QAM entry is 7.4063
Table 1 is working assumption for new CQI table to support 256-QAM. Note that use of 256QAM MCS/CQI table can be configured for each configured CC. According to table 1, CQI 12~15 is used to indicate 256-QAM as preferred MCS. 
Table 1. Working assumption for 256-QAM CQI table
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK 
	78 
	0.1523 

	2
	QPSK 
	193 
	0.3770 

	3
	QPSK 
	449 
	0.8770 

	4
	16QAM 
	378 
	1.4766 

	5
	16QAM 
	490 
	1.9141 

	6
	16QAM 
	616 
	2.4063 

	7
	64QAM 
	466 
	2.7305 

	8
	64QAM 
	567 
	3.3223 

	9
	64QAM 
	666 
	3.9023 

	10
	64QAM 
	772 
	4.5234 

	11
	64QAM 
	873 
	5.1152 

	12
	256QAM 
	711 
	5.5547 

	13
	256QAM 
	797 
	6.2266

	14
	256QAM 
	885 
	6.9141

	15
	256QAM 
	948 
	7.4063 


Since 256-QAM is supported for all TMs, either CRS based or CSI-RS based TM can be selected for CQI definition test. Also, both rank 1 and rank 2 CQI test can be considered in the test case design. Considering that TM1 is not widely deployed in practical network and CSI-RS based TM can be covered in fading CQI test, we would like to propose to use test configuration for existing TM4 CQI definition test with dual codeword in 256-QAM CQI definition test. 
Proposal 1. Introduce one CQI definition test for 256-QAM by reusing test set up for TM4 CQI definition test with dual codeword in section 9.2.2. 

2.1. CQI test in fading channel

Existing CQI tests in fading channel can be classified into

· CQI test in frequency selective scheduling mode 
· CQI test in frequency non-selective scheduling mode 
· CQI test with with frequency-selective interference
· CQI test for for UE-selected subband CQI
Among these tests, CQI test in frequency selective scheduling mode and CQI test in frequency non-selective scheduling mode can be considered as targeting more basic CQI performance in fading channel. This is why these tests are replicated forTM9 when CSI-RS based CSI measurements are introduced in Rel-10. In order to further reduce number of new CQI tests, it is proposed to replicate TM9 CQI test in frequency selective scheduling mode to cover subband CQI reporting based on CSI-RS. Note that wideband CQI reporting and CRS based CSI reporting is covered by CQI definition test. 
Proposal 2. Introduce one fading CQI test for 256-QAM by replicating TM9 CQI test in frequency-selective scheduling mode in section 9.3.1.2.

2.2. RI test

In [3], it was proposed to define new RI test for 256-QAM at high SNR as a way to verify performance with whole link adaptation, i.e., VRC (variable reference measurement channel) performance. Since PMI is fixed by codebook subset restriction in RI test, only rank and CQI can be adapted according to UE feedback in RI test. Also, CINR for rank 1 to rank 2 transition is well below than CINR for 256-QAM operation in both RI test 2 (high CINR, low correlation channel) and both RI test 3 (high CINR, high correlation channel). This implies that rank switching happens before reported CQI reaches 256-QAM. Thus, in both test 2 and test 3, UE will be operating virtually in fixed rank 2 regime if test CINR is further increased beyond 20dB to allow 256-QAM operation. With RI reporting effectively fixed at rank 2, UE operation in RI test is same as PMI test with fixed RI and PMI. 
Proposal 3. No new RI tests are needed for 256-QAM.  
3. Conclusion 

In this contribution, we provided our view on CSI tests for 256-QAM. According to our analyses, our proposals are as following. 
Proposal 1. Introduce one CQI definition test for 256-QAM by reusing test set up for TM4 CQI definition test with dual codeword in section 9.2.2. 

Proposal 2. Introduce one fading CQI test for 256-QAM by replicating TM9 CQI test in frequency-selective scheduling mode in section 9.3.1.2.

Proposal 3. No new RI tests are needed for 256-QAM. 
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