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1
Introduction
During the RAN4 #82 meeting the change of uplink power control setting was approved [1], which is 13 dBm/10 MHz for FDD and 13 dBm/20 MHz for TDD to guarantee the stable link connection:

[image: image1]
This parameter is very important for getting a better MIMO performance, especially for devices at low frequency bands. This contribution provides some results to show the MIMO performance degradation by using different uplink power. 
2
Discussion
The goal of increasing the Transmit Power Control setting is to ensure that the uplink can be stable and will not lead to errors in downlink throughput measurements [1] [2]. However, part of the DUT MIMO performance shall be influenced greatly by using higher uplink power at low frequency. This paper presents some results about the uplink power related MIMO performance.

We use MPAC system and select Band 17 and UMi channel model to measure the throughput of three devices at DMP condition, the transmit power is set as 13 dBm and 23 dBm respectively. 
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Figure 1. MIMO performance degradation from 13 dBm to 23 dBm uplink power
The results show that at 23 dBm uplink condition, the MIMO performance will be ~5 dB worse for these devices, we can conclude that the transmit power impacts the receive performance in UE-noise limited environment. But, we did not find the same phenomenon at higher frequency bands, the root cause of this uplink induced degradation has not been investigated clearly.
To verify this phenomenon carefully, we measure DUT1 with different uplink power.
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Figure 2. Uplink power impacts receiver performance
This figure shows the relationship between MIMO performance and UE uplink power: the receive sensitivity is very good and stable between 5~13 dBm, but be worse when the uplink power is higher than 16 dBm. Actually, 13 dBm is a good p-Max limit for setting the transmit power. However, we can see a better MIMO performance at lower uplink power condition (e.g. 8 dBm for DUT1), setting a fixed UE transmit power will not be suitable for all the devices for getting a better MIMO performance.
Therefore, we propose to set 10 dB below nominal maximum output power defined by the DUT power class as the maximum uplink value, lower power which ensures stable uplink connection (error-free operation) can also be accepted.
3
Conclusion

This contribution shows some evidence to select a suitable uplink power for MIMO testing:
Proposal: p-Max: From 10 dB to 20 dB below the nominal maximum output power defined by the DUT power class (e.g. from +13 dBm/10 MHz to +3 dBm/10 MHz for a DUT with UE Power Class 3).
Note: The p-Max setting should be sufficient to ensure error-free operation on the uplink. 
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To guarantee a reliable uplink connection which can lead to connection difficulties and errors in downlink throughput measurements.





FDD


Transmit Power Control�
10 dB below the nominal maximum output power defined by the DUT power class (e.g. +13 dBm/10 MHz for a DUT with UE Power Class 3�
�



TDD


Transmit Power Control�
10 dB below the nominal maximum output power defined by the DUT power class (e.g. +13 dBm/20MHz for a DUT with UE Power Class 3�
�









