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Higher data rate can be acquired in MIMO communication system, and the throughput is usually subject to the wireless channel quality represented by SNR and wireless channel matrix rank or condition number represented by SINR of per layer which reveals the interference between layers. In real deployment, crosstalk between adjacent RF antennas would affect the rank and should be taken into account, especially considering further improvement of UL performance in high SNR region. 
In this paper, we pay attention to crosstalk only between transmitter chains and evaluate UL performance using link level simulation with different isolation levels. 
Discussion on crosstalk
In 2 Tx MIMO uplink system, the mutual coupling between each RF chain in UE can be simply represented as in Figure1.  


Crosstalk between transmitter RF chain
The signal y1 towards antenna1 is generated by PA1 and the signal y2 towards antenna2 is generated by PA2. Because of the mutual coupling, a portion of signal energy in each branch is transferred to respective adjacent branch. Accordingly, the output of each transmitter in nth sample can be modeled as follows: 

                                                       (1)


For the sake of simplicity, two functions and are assumed same and considered as linear mutual coupling as below. 

                                                        (2)
The receiver signal in kth subcarrier at gNB is modeled as follows:

                                                                                                            (3)
We evaluated the effect of crosstalk associated with different isolation levels as listed in table1in order to observe the impact on performance shown in Figure2, also, the simulation assumptions are listed in appendix. Based on the curves in Figure 2, it can be observed that the performance degrades as the isolation level is relaxed, about 2dB loss is observed when mutual coupling is -10dB. It should be noticed that typical UE implementation could achieve ~10dB crosstalk between UL RF chains. More stringent requirement for crosstalk is not impossible but would put additional constraint on UE antenna arrangement and routing. On the other hand, more relaxed requirement for crosstalk would provide more space for UE implementations.

Isolation level
	
	     10*log10(

	0.001
	-60dB

	0.05
	-26dB

	0.1
	-20dB

	0.2
	-14dB

	0.2512
	-12dB

	0.3162
	-10dB

	0.4
	-8dB
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For typical UE implementation with 8~10dB crosstalk between UL RF chains, more than 2dB performance loss is observed for rank2 transmission. 
UL performance with rank 2 should be further enhanced considering crosstalk between different RF chains in Rel-18. 
Conclusions 
1. 
1.1. 
In this contribution, we have following observations and proposals:
1. For typical UE implementation with 8~10dB crosstalk between UL RF chains, more than 2dB performance loss is observed for rank2 transmission. 
1. [bookmark: _GoBack]UL performance with rank 2 should be further enhanced considering crosstalk between different RF chains in Rel-18. 
Appendix 
	parameters
	Assumption

	Wireless channel
	TDL-A(NLOS), 2Tx 2Rx 
Delay spread=100ns and 3km/h
CDL-E(LOS)，2Tx 8Rx
Delay spread=50ns and 3km/h

	waveform
	CP-OFDM

	PUSCH
	24PRB，8symbols

	DMRS
	Single symbol， without additional DMRS

	SRS period
	 80 slots

	MCS
	Maximum 256QAM

	Adaptive selection
	AMC enabled / RI  disabled (fixed rank=2)
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