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Introduction
In this contribution, we provide a text proposal for the CQI reference section of 38.214 [1].
[bookmark: _Ref378529477]Discussion
The following agreement was reached in RAN1 #91 as the UE’s assumption for CQI computation:
Agreement
UE can assume the following for CSI computation for eMBB: 
Control symbols equal to 2 OFDM symbols
Number of PDSCH symbols is equal to 12
BWP PDSCH numerology
UE assumes the same BW as the BW that it reports CQI for
RV equal to 0
Configured DMRS including type and symbol
The number of front loaded DMRS symbols assumed to be same as the maximum front-loaded symbols configured by RRC
The number of additional DMRS symbols assumed to be same as the additional symbols configured by RRC
Assume TDM of DMRS and PDSCH

The above agreement was captured as follows in the current 38.214 text: 
	In the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, PMI and RI:
-	The first 2 OFDM symbols are occupied by control signaling
-	The number of PDSCH symbols is equal to 12.
-	The bandwidth part subcarrier spacing configured for the PDSCH reception
-	The bandwidth as configured for the PDSCH reception
-	The reference resource uses the CP length and subcarrier spacing configured for PDSCH reception 
-	No resource elements used by primary or secondary synchronization signals or PBCH.
-	Redundancy Version 0
-	The ratio of PDSCH EPRE to CSI-RS EPRE is as given in Subclause 4.1.
-	Assume no REs allocated for CSI-RS and zero-power CSI-RS
-	Assume the same number of front loaded DM-RS symbols as the maximum front-loaded symbols configured by the higher layer parameter DL-DMRS-max-len. 
-	Assume the same number of additional DM-RS symbols as the additional symbols configured by the higher layer parameter DL-DMRS-add-pos.
-	Assume the PDSCH symbols are not containing DM-RS.
-	The PDSCH transmission scheme where the UE may assume that the gNB transmission on the PDSCH would be performed with up to 8 transmission layers on antenna ports [1000-1011] as defined in Subclause 7.3.1.4 of [4, TS 38.211].  



Comparing the above agreement and wording in the spec we make the following observations:
	Current text
	Agreement text
	Proposal / Comment

	The bandwidth as configured for the PDSCH reception
	UE assumes the same BW as the BW that it reports CQI for
	Text proposal: “The bandwidth as configured for the corresponding CQI report”

	No resource elements used by primary or secondary synchronization signals or PBCH.
	Not in the agreement
	Comment: Even though this is not in the agreement, this is reasonable to keep, similar to LTE.

	The ratio of PDSCH EPRE to CSI-RS EPRE is as given in Subclause 4.1.
	Not in the agreement
	Comment: even though this is not formally agreed, it is reasonable to keep in the 214 spec.



Proposal 1: In the CQI assumption definition, update the wording: “The bandwidth as configured for the PDSCH reception the corresponding CQI report”.
Performance using CP-OFDM
[bookmark: _GoBack]In our earlier contribution [3], we tested the performance of different modulation and code rate combinations and proposed a new MCS table for NR. In that contribution we reported simulation results showing that, over the EPA fading channel, better performance was obtained by lowering the code rate at which the modulation order is increase. The results are listed in Table 1. The simulations used base-graph 1 with the systematic-bit priority mapping interleaver.
Observation 1: Using CP-OFDM, performance over fading is degraded if the modulation order transition code rate is high.
[bookmark: _Ref504636959]Table 1 Performance of the NR LDPC coding chain over the EPA channel
[image: ]
Conclusions
Proposal 1: In the CQI assumption definition, update the wording: “The bandwidth as configured for the PDSCH reception the corresponding CQI report”.
Observation 1: Using CP-OFDM, performance over fading is degraded if the modulation order transition code rate is high.
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1 0.076 0.0380

2 0.349 0.1745 0.0873 0.0582

3 0.622 0.3110 4.5256 9.5451 0.1555 0.1037 0.0778

4 0.895 0.4475 6.3571 10.5647 0.2238 0.1492 0.1119

5 1.168 0.5840 9.1586 14.1675 0.2920 0.1947 0.1460

6 1.441 0.7205 12.3856 17.7763 0.3603 10.6380 15.6270 0.2402 0.1801

7 1.714 0.8570 16.6857 23.1469 0.4285 12.3409 17.8584 0.2857 0.2143

8 1.987 0.9935 0.4968 14.2133 19.8562 0.3312 14.6029 19.9455 0.2484

9 2.26 0.5650 15.5431 21.7638 0.3767 15.8733 21.8554 0.2825

10 2.533 0.6333 17.4377 23.4257 0.4222 17.5604 23.116 0.3166

11 2.806 0.7015 18.8600 25.4900 0.4677 18.5895 24.3579 0.3508 19.1290

12 3.079 0.7698 20.5000 27.7000 0.5132 19.6454 26.1067 0.3849 20.1864 26.5895

13 3.352 0.8380 21.9800 30.0467 0.5587 20.452 27.1431 0.4190 21.5953 27.3989

14 3.625 0.9063 24.3230 33.7190 0.6042 21.867 28.5249 0.4531 22.5380 29.0680

15 3.898 0.9745 0.6497 22.7455 29.8455 0.4873 23.2500 29.9429

16 4.171 0.6952 23.7636 31.0989 0.5214 24.2143 31.1253

17 4.444 0.7407 24.7862 32.8359 0.5555 25.0667 32.3809

18 4.717 0.7862 25.6411 33.7494 0.5896 25.7737 33.3093

19 4.99 0.8317 27.1063 36.018 0.6238 26.8739 34.2164

20 5.263 0.8772 28.0711 38.064 0.6579 27.2991 34.9033

21 5.536 0.9227 29.7547 40.4173 0.6920 28.6037 36.4992

22 5.809 0.9682 0.7261 29.2286 37.1350

23 6.082 0.7603 29.9221 38.6569

24 6.355 0.7944 30.9879 39.5016

25 6.628 0.8285 31.5706 40.9024

26 6.901 0.8626 32.8359 42.1709

27 7.174 0.8968 33.9059 44.1199

28 7.447 0.9309 35.1315 46.8285

QPSK  16-QAM 64-QAM 256-QAM


