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Introduction
In RAN #71, a new study item New Radio (NR) Access Technology was approved. Requirements for normal PDSCH demodulation will be finalized in this meeting. In this contribution, we provide our views on the test case designed for LTE-NR coexistence. 
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Release 15 NR defines multiple DMRS configurations such as Type 1, Type 2, Single symbol, Two Symbol as well as additional DMRS symbols.  When NR is deployed as a standalone access technology these configurations are useful for providing accurate channel estimates under various channel conditions. However when NR is deployed in the same frequency spectrum as LTE, NR design should take the 4 port LTE CRS signal into consideration which is fixed in the time-frequency grid. In general all NR deployments will use at least one additional DMRS symbol for channel estimation when the Doppler frequency is greater than 58 Hz (corresponding to 30 kmph at 2.1 GHz). To avoid NR interference with LTE CRS when additional DMRS is configured with PDSCH Mapping Type A, the following was agreed as working assumption in RAN1#94bis.
For PDSCH mapping Type A, when lte-CRS-ToMatchAround is configured and dmrs-AdditionalPosition=’pos1’, and single-symbol DMRS, and if any DMRS symbol and any symbol containing common RS as indicated by lte-CRS-ToMatchAround is the same:  
0. then the DM-RS positions for PDSCH duration (as measured from the beginning of the slot) of 13 and 14 are l0,12 instead of the default l0 , 11. The PDSCH processing time in Table 5.3-1 is increased from 13  to 14 in this case
0. l0=3

Based on agreements from RAN4 #88bis meeting there are two options for LTE-NR coexistence performance tests:
1. PDSCH duration 9, 1 additional DMRS
2. PDSCH duration 11, 1 additional DMRS 

Simulation results
Link level simulations were done to compare the performance of the two options along with a third option which is not on the table, i.e. PDSCH duration 11 symbols and no additional DMRS (Case 1). Results are shown in Figure 1. Note that in our simulation, we use link adaptation with realistic channel estimation. The simulation assumptions are shown in Table 1.
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Figure 1: Spectral efficiency for PDSCH demodulation options for LTE NR coexistence
We observe that Case 1, i.e. Front Loaded DMRS, is sufficient for channel estimation as the test is designed for pedestrian speed (3kmph) and using 11 symbol PDSCH results in the best spectral efficiency. Next best spectral efficiency is achieved by Case 3 (Option 1 above) because it also uses 11 PDSCH symbols. The additional DMRS symbol does not help in this case due to the pedestrian speed. As expected Case 2 (Option 1 above) results in the worst spectral efficiency due to 9 symbol PDSCH. In high vehicular speeds, the additional DMRS may help but for pedestrian speeds, it does not. No operator would bear to lose 18% DL capacity for better channel estimation at high vehicular speeds.




Table 1 Simulation assumptions
	Assumptions 
	Value 

	Carrier frequency
	2.1 GHZ

	Duplex 
	FDD

	System Bandwidth 
	10 MHz 

	Slot length 
	1msec

	Subcarrier spacing 
	Single numerology case: 15 KHz

	LDPC iterations
	Message passing with 50 iterations

	FFT size 
	4096 for 15 KHz subcarrier spacing

	Channel model
	TDL-A, 3 Kmph

	Spectral shaping  filter
	Not modeled 

	Antenna configuration
	4X4

	Rank per UE
	Adaptive rank

	MCS 
	Adaptive MCS based on the CSI

	DM-RS
	Type 1 with single front loaded and additional symbols of 1

	Channel estimation 
	MMSE 




[bookmark: _GoBack]Based on the above results, we like to propose that RAN4 should define a test using 11 PDSCH symbols and one additional DMRS (i.e. Option 2). An additional test may be defined if needed for 9 PDSCH symbols (Option 1).
Proposal 1: RAN4 shall define a test for LTE NR coexistence using 11 PDSCH symbols and 1 additional DMRS symbol
Conclusions
In this contribution we outlined our views on NR PDSCH demodulation requirements for LTE NR coexistence. Based on our observations we recommend
Proposal 1: RAN4 shall define a test for LTE NR coexistence using 11 PDSCH symbols and 1 additional DMRS symbol
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