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In RAN #71, a new study item New Radio (NR) Access Technology was approved.  In the previous RAN4 meeting (RAN4#86bis), it was decided to define UE demodulation requirements for PDSCH, PDCCH [1] in FR1 and FR2.  
In this contribution, we provide our views on CSI reporting requirements for NR and also the simulation results for rank information test cases.
CSI Reporting Requirements
Note that for NR, the UE needs to report CQI, PMI and RI as in LTE. In addition it should report CRI, LI and L1-RSRP for beam management.  Hence we need to define requirements for each of these parameters.  Since each parameter is useful for scheduling PDSCH, we recommend RAN4 should define reporting requirements for CQI, PMI, RI, CRI, LI and L1-RSRP.
Proposal 1: RAN4 should define CSI reporting requirements for CQI, PMI, RI, CRI, LI and L1-RSRP 
In addition, we would like to bring another issue for discussion.  Unlike LTE, NR defines different DMRS configurations for different scenarios. 

Table 1 Possible DMRS Configurations in NR
	DMRS Type

	Number of front loaded symbols

	Maximum number of additional symbols


	Type 1

	Single
	1, 2, and 3

	
	Two
	1

	Type 2
	Single
	1, 2 and3

	
	Two
	1



As shown in Table 1, NR defines two types of DMRS configurations where the DMRS type 1 has more RE density per RB than Type 2.  Each Type can be single symbol front-loaded or two symbol front-loaded. In addition, NR provides an option to configure additional DMRS symbols. The maximum number of additional DMRS symbols depends on the number of OFDM symbols per slot. For 14 OFDM symbols per slot case, up to 3 additional DMRS symbols are possible for single symbol front-loaded DMRS and 1 additional symbol is possible for two symbol case.  Since some of these configurations can be changed dynamically using DCI (two symbol to 1 symbol and vice versa), we recommend that the UE should assume a certain fixed configuration while computing CSI.  RAN1 specification TS 38.214 didn’t define the DMRS configuration. Therefore, RAN4 should send an LS to RAN1 enquiring about the DMRS assumption for CSI computation. Hence we propose

Proposal 2: RAN4 should send an LS to RAN1 about the DMRS assumption for computing CSI
Simulation Results for RI Test Cases
For RI reporting the following test cases were identified. 
· RI test
· Test 1: FR1 FDD   10MHz &15kHz, 2*2,4*4 
· Test 2: FR1 TDD   40MHz & 30kHz, 2*2,  4*4
· Test 3: FR2  100MHz & 120kHz, 2*2
In this section, we provide the link throughput for Test 1.  Figure 1 shows the link throughput with UE reported rank (adapted between ranks 1 and 4) for 4x4 MIMO system. Figures 2-3 show the performance with fixed ranks 1 and 2, respectively. 
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Figure 1 Link throughput of 4x4 with UE reported RI
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Figure 2  Link throughput of 4x4 with transmission rank equal to 1
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Figure 3 Link throughput of 4x4 with transmission rank equal to 2
Figure 4 shows the performance with 2x2 MIMO configuration with UE reported rank (1-2). Figures 5-6 show the performance with fixed ranks 1 and 2, respectively. 
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Figure 4 Link throughput of 2x2 with UE reported RI
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Figure 5 Link throughput of 2x2 with transmission rank equal to 1
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Figure 6 Link throughput of 4x4 with transmission rank equal to 2

Based on above figures, we computed the metrics g1 and g2 for SNR equal to 20 dB and tabulated as shown in Table 2 and SNR equal to 10 dB in Table 3
Table 2 summary of simulation results at SNR of 20 dB
	Test configuration
	g1
	g2

	2x2
	1.1
	1.2

	4x4
	1.9
	1.1



Table 3 summary of simulation results at SNR of 10 dB
	Test configuration
	g1
	g2

	2x2
	1.1
	1.4

	4x4
	1.08
	1.18






Conclusions
In this contribution we outlined our views on CSI reporting requirements. Based on our observations we recommend
Proposal 1: RAN4 should define CSI reporting requirements for CQI, PMI, RI, CRI, LI and L1-RSRP 
Proposal 2: RAN4 should send an LS to RAN1 about the DMRS assumption for computing CSI
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