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1. Introduction

In TSG RAN #89e meeting, NR PDSCH demodulation requirements for handling neighboring cell CRS in LTE-NR coexistence scenarios have been discussed as a candidate objective. Some companies supported to define the requirements but this objective has not been included in the WID due to the limit on the number of objectives.

In this contribution, we provide our view on this issue.   

2. Discussion

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 an interference-aware receiver could be used in NR under LTE-NR coexistence scenarios.
Proposal 1 : Add the objective of defining NR PDSCH demodulation requirements for handling neighboring cell CRS in LTE - NR coexistence scenarios to the WID of further enhancement on NR demodulation performance.
We propose some test parameters in the following table for discussion, because most of the above parameters could be referred in the existing parameters in NR, so adding the objective would not cause much workload.

Table 2 proposed test parameters

	Parameters
	Value

	Antenna configuration
	TBD

	Channel Bandwidth
	TBD

	PRB allocation
	TBD

	Rank
	TBD

	MCS
	TBD

	Propagation condition
	TBD

	SSB configuration
	TBD

	PDCCH duration
	TBD

	PDSCH configuration and mapping type
	TBD

	DM-RS configuration
	TBD

	PT-RS configuration
	TBD

	TRS configuration
	TBD

	Overhead for TBS determination
	TBD

	HARQ RV sequence
	TBD

	HARQ process number
	TBD

	CRS port in LTE cell
	TBD

	OCNG pattern in LTE cell
	TBD

	CBW in LTE cell
	TBD

	Center frequency of CBW in LTE cell
	TBD

	MBSFN configuration in LTE cell
	TBD

	v-shift of CRS in LTE cell
	TBD

	Receiver assumption
	TBD

	Test metric
	TBD


Some test parameters are proposed in table 2 for discussion. 

3. 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. Based on the analysis, the following proposal is given:

Proposal 1 : Add the objective of defining NR PDSCH demodulation requirements for handling neighboring cell CRS in LTE - NR coexistence scenarios to the WID of further enhancement on NR demodulation performance.
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