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1. Introduction

In this document we propose a specification for UE Relative Phase Discontinuity for UL_MIMO in closed loop spatial multiplexing mode.
In [1], RAN1 asked for RAN4 feedback on relative phase continuity for UL MIMO. 

 [2] points out the fact that neither the UE capabilities nor the relationship between phase continuity and system performance are known. 

[4] and [5] describe some of the UE factors that contribute to Relative Phase Discontinuity.
2. Simulation Assumptions
The proposed test conditions are 
· Power control stepped from -30 to +23 in 1 dB steps

· Sleep not allowed (TX LO is always on)

· Phase is measured at each consecutive subframe for each of the transmitters

· Phase is determined as minimum EVM phase 

· RB allocation is all RBs on for all subframes
3. Results

A model of the UE was created using the assumptions and measurements from the referenced documents.
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Figure 1 – Relative Phase Discontinuity Simulated CDF and Spec Line

The specification is written as a statistical budget of relative phase discontinuity
	Phase discontinuity Δθ in degrees 
	Minimum allowed time in percentage 
	power in dBm 

	|Δ|θ ( 15 
	80 
	-30 ( power ( Pmax 

	|Δθ| ( 35 
	90 
	

	|Δθ| ( 45 
	95 
	


Figure 2 – Relative Phase Discontinuity Specification Table
4. Text Proposal for TS 36.101 V10.4.0 (2011-09)
*** Begin Text Proposal for Annex B***

The proposed test conditions are 
· Power control stepped from -30 to +23 in 1 dB steps

· Sleep not allowed (TX LO is always on)

· Phase is measured at each consecutive subframe for each of the transmitters

· Phase is determined as minimum EVM phase
· RB allocation is all RBs on for all subframes

· A model of the UE was created using the assumptions and measurements from the referenced documents.
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6.5.2.B.5 Relative Phase Discontinuity for UL-MIMO
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the relative phase discontinuity requirements shall be as specified in Table 6.2.2B-3
Table 6.2.2B-3: Relative Phase Discontinuity
	Phase discontinuity Δθ in degrees 
	Minimum allowed time in percentage 
	power in dBm 

	|Δθ| ( 15 
	80 
	-30 ( power ( Pmax 

	|Δθ| ( 35 
	90 
	

	|Δθ| ( 45 
	95 
	


The Relative Phase Discontinuity is defined as the difference in phase between two antenna connectors, measured across consecutive subframes. The measurement shall be made across the specified power range in 1 dB power control steps. Each of the transmitters shall be tuned to the desired frequency of operation, and the frequency shall not be changed during measurement. The transmitters shall be kept powered during this measurement. For this measurement the uplink signal shall be set for all RBs active.
*** End Text Proposal ***
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