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Introduction

NR PDSCH demodulation requirements for handling neighboring cell CRS in LTE-NR coexistence scenarios have been discussed as a candidate objective in Rel-16. But this objective has not been included in the WID, In this contribution, we have discussion for NR demodulation requirement in LTE-NR coexustence scenario.   

Discussion

LTE-NR coexistence scenario is still a important scenario, In the background of LTE - NR coexistence scenario, a typical scenario is LTE and NR share the same DL spectrum, CRS is one of the reference signal for LTE device demodulation, CRS is continuous and discrete transmitted in full band with or without traffic is to be transmitted, therefore the CRS RE of neighboring LTE cell would interfere with the same RE of NR PDSCH and decrease the demodulation performance of NR PDSCH. It has been observed from the field that the CRS interference has significant impact on the network performance under LTE-NR coexistence scenario.  
The issues of CRS interference between LTE cells had been discussed starting from 3GPP Rel-11 and enhanced from Rel-11 to Rel-15, some signaling information is as follows,

crs-InterfHandl-r11

CRS-AssistanceInfoList-r11  

naics-Capability-List-r12    

crs-InterfMitigationTM1toTM9-r13     

crs-IntfMitig-r15
This signaling could provide the assistant information to help to cancel the LTE intra-cell CRS interference in UE side and the corresponding test also have been defined in 3GPP 36.101, and the reference receiver used for this test is CRS-IC which could improve the receive performance. 

A mechanism defined in NR spec to avoid the interference between CRS and NR PDSCH is rate matching which PDSCH could not be transmitted in the RE of CRS, but the mechanism would decrease the spectrum efficiency of NR. The interference cancellation in UE side has not been discussed in NR.  

On the view of interference cancellation in UE side, it is expected similar method defined in Rel-13 can be reused in LTE - NR coexistence scenario. For the expected performance improvement, we can refer to some simulation results for CRS-IC in Rel-13 as below,

Figure1 and Table 1 gives a simulation result with CRS-IC and no CRS-IC in Rel-13.
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Figure 1 Throughput performance for TM9 rank1
Table 1 SNR at 70% of maximum throughput
	Transmission mode
	MCS
	SNR (dB) at 70% of maximum TP
	Gain (dB)

	
	
	CRS-IC
	No CRS-IC
	

	TM9 rank1
	9
	6.7
	9.2
	2.5

	
	14
	10.2
	12.2
	2

	
	18
	13.8
	15
	1.2


From Figure1 and Table1, we can see about 1.2-2.5dB gain in CRS-IC from MCS 9 to MCS 18. Particularly, it has higher gain on lower SNR regime which is what cell-edge UEs usually experience. Therefore, to improve the demodulation performance of NR PDSCH in LTE - NR coexistence scenario without decreasing the spectrum efficiency, it makes sense to adopt interference-aware receiver in UE side. Considering there are various interference-aware receiver and CRS-IC is a relatively low complexity interference-aware receiver used in Rel-13 successfully, so this interference-aware receiver could be introduced in NR under LTE-NR coexistence scenarios.
Proposal 1 : CRS-IC receiver could be introduced to enhance the demodulation performance under LTE-NR coexistence scenario.
Conclusion
In this contribution, we provide the view and analysis on NR PDSCH demodulation requirements for handling neighboring cell CRS in LTE-NR coexistence scenarios. And based on these analysis, the following observations and proposals are given:

Proposal 1 : CRS-IC receiver could be introduced to enhance the demodulation performance under LTE-NR coexistence scenario.
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