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1 Introduction
In RAN4#82bis, 2Tx for NR UE was proposed in [1] but no agreement was reached. In our view, 2Tx is beneficial to improve the uplink performance and so in this contribution we would like to further discuss 2Tx for NR UE.
2 Discussion
Based on LTE MCS and codebook, we can evaluate the performance with 2Tx transmission. Assume that 8Rx is used at BS, the channel model is EPA, and 12PRB is scheduled. In Figure 1, we provide the link level simulation results to compare the performance with different transmit antennas given the same total transmission power. A number of MCS-es are assumed during the simulation. It is observed that the link level performance of 2Tx can be improved by 1~2dB compared to 1Tx.
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Figure 1: Link level simulation results for 1Tx and 2Tx with different MCS-es

In Table 1, we provide the system level simulation results assuming 4Rx at BS and SU-MIMO is used. The system level simulation assumptions are provided in Annex. It is observed that the uplink average throughput increases by 20% and the cell edge throughput increases by 10%.
Table 1: System level simulation results for 1Tx and 2Tx with 4Rx at BS

	Configuration 
	Cell-average spectral efficiency (bit/sec/Hz/cell) 
	Cell-edge spectral efficiency (bit/sec/Hz/user) 

	1x4 SU 
	1.7740 
	0.06806 

	2x4 SU 
	2.1457 
	0.07507 


· Observation: The utilization of 2Tx can improve both system and link level performance.
Given that 2Tx can effectively improve both system and link level performance and RAN1 is working on uplink MIMO for NR, we would like to consider specifying 2Tx for NR UE. The requirements include 2Tx UE RF requirements and 2Tx BS demodulation performance requirements.

· Proposal 1: Specify 2Tx UE conducted RF requirements as well as BS conducted demodulation performance requirements for NR.
The 2Tx requirements can be specified in a band specific manner. In NR, C-band is one of most outstanding bands for the 5G deployment. We see the interest from operators to improve the uplink coverage and performance on C-band for NR. So we propose to mandate the support of 2Tx on 3.5GHz, where mandating 2Tx means that the 2Tx requirements should be specified on 3.5GHz and NR UE should support 2Tx on 3.5GHz.
· Proposal 2: It is suggested to mandate the 2Tx requirement on the 3.5GHz NR band.
We see some potential issues for implementing 2Tx RF, but we also see the possibility and benefit. We would like to further discuss the constraints due to the implementation and the scenarios.
3 Conclusion

In this contribution, we propose to specify the 2Tx UE for NR. We provided the performance evaluation with 2Tx and observed that:
· Observation: The utilization of 2Tx can improve both system and link level performance.
Based on the observation, we propose that

· Proposal 1: Specify 2Tx UE conducted RF requirements as well as BS conducted demodulation performance requirements for NR.

· Proposal 2: It is suggested to mandate the 2Tx requirement on the 3.5GHz NR band.
We see some potential issues for implementing 2Tx RF, but we also see the possibility and benefit. We would like to further discuss the constraints due to the implementation and the scenarios.
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5 Annex: System level simulation assumptions
 In this section, we provide the simulation assumptions for system level simulation. The assumptions are provided in Table2.

Table 2 System level simulation parameters
	Parameter
	Assumption

	Cellular Layout
	 19 sites, 3 sectors per site

	Simulation scenarios
	3GPP Case1 

	Load
	Average 10 UE per sector

	Bandwidth
	10M Hz 

	Channel model
	SCM

	UE speed
	3km/h

	UE antenna configuration
	XPO, 0.5λ

	Traffic model
	Full buffer

	Scheduler
	Proportional Fair

	Rank
	Rank adaptation for SU-MIMO

	Subband size
	4 RB

	CQI/PMI reporting granularity
	4 RB

	HARQ
	Maximum 4 transmission 

	Receiver algorithm
	MMSE-SIC








