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In RAN1#94bis, the following agreements were made:
Working Assumption
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:  
· 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
· l0=3
This feature is UE optional
In this contribution, we provide our views on full power transmission for uplink transmission. 
DMRS Shifting for LNC Deployments
Release 15 NR defined multiple DMRS configurations such as Type 1, Type2, single symbol, two symbol, additional DMRS symbol (s).  When NR is deployed as a standalone access technology these configurations are very useful for providing better channel estimates under all channel conditions. However when NR is deployed in the same frequency spectrum as that of LTE the design should take in to consideration of 4 port CRS which is fixed in the time-frequency grid.    In general all NR deployments use at least one additional DMRS symbol for providing better channel estimate when the channel Doppler frequency is greater than 58 Hz (corresponds to 30 kmph at 2.1 GHz).  For these reasons during the previous RAN1 meeting we agreed on shifting the DMRS position by 1. 
For checking the performance of the new design option, we consider these cases 



Case 1: PDSCH duration 11, 0 additional DMRS
Case 2: PDSCH duration 9, 1 additional DMRS
Case 3: PDSCH duration 11, 1 additional DMRS 
Note that in our simulation, we use link adaptation with realistic channel estimation and LTE CRS is simulated in addition to the NR signals. The simulation assumptions are shown in Table 1. As shown in Figure 1, Case 1 achieves the best performance as the channel is slowly varying (3 kmph). However as shown in Figure 2, at 60 kmph, without any additional DMRS, the performance of case 1 is deteriorated due to poor channel estimation. Hence with additional DMRS, we can improve the performance significantly especially at high SNR conditions.   As an example the gain is around 28% at SNR of 20 dB due to the additional DMRS. Hence we propose to change the working assumption to agreement.
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Figure 1: Spectral efficiency for PDSCH demodulation options for LTE NR coexistence at 3kmph
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Figure 2 Spectral efficiency for PDSCH demodulation options for LTE NR coexistence at 60 kmph

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 





Proposal:  Change the working assumption to an agreement on DMRS shifting for LNC 
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In this contribution we provided our views on shifting of DMRS for LNC deployments 
[bookmark: _Ref450342757][bookmark: _GoBack]Based on our observations, we have the following proposal:
Proposal:  Change the working assumption to an agreement on DMRS shifting for LNC
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