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Introduction
The paper presents text proposal for TR36.807 to capture the following contents related to Relative Phase Discontinuity (RPD) [1-6] for UL-MIMO:
· The principles to derive the requirements for Relative Phase Discontinuity: Some performance results were presented in [4]. The options of possible UE architectures based on which the requirements shall be defined were discussed in [5]. Some factors that shall be considered for RPD requirement definition was discussed in [6]. 
· Definitions and measurement approaches related with EVM testing: The requirements for RPD, especially the measurement methodologies are closely related with EVM requirements and testing. 
It is proposed to capture the analysis in the text proposal in TR36.807. The requirements for RPD in TS36.101 will be implemented by the corresponding CR. 
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<Start of Text Proposal for TR 36.807>
6.9
Relative phase discontinuity for UL-MIMO
Changes of relative phase at UE side are perceived as channel information error at the decoder of eNB. The occurrence of relative phase discontinuity mainly impairs the accuracy of estimated channel information used for symbol decoding of the present sub-frame while the channel information was actually estimated based on the previous sub-frame. It’s clear that the short term changes are the major contributors of performance loss. A couple of contributors can be identified:

· Different oscillators for each transmit branch.

· Antenna gain imbalance

· Temperature changes

· Changes of antenna matching network 

· Switching of PA gain stages

· Switching of analog and base band gain stages

Without trivial elaboration into each of the factors, it’s clear that only the last two factors are the major contributors for the short term relative phase changes. When defining the requirements for relative phase continuity, the following factors shall be considered:

· Even if the phase changes between the transmitter branches are perfectly aligned, there are still errors in channel information estimation and feedback. 
· The requirements shall be specified in a statistic manner so that improvement of relative phase discontinuity can be proportionally converted as system performance gain. 

· Some exceptions which would results in marginal performance loss can be allowed. 

· Test cases design in RAN5 can refine further the characterization of the UE relative phase discontinuity.
6.9.1 Definition of relative phase discontinuity for UL-MIMO
Relative Phase Discontinuity is defined as the changes of the Absolute Phase Difference between any two transmit antenna connectors from the preceding sub-frame to the succeeding sub-frame. The EVM for each sub-frame at each transmitter antenna connector shall be measured according to the specifications described in subclause 6.5.2B in TS36.101. The sample timing offset, the RF frequency offset, the IQ origin offset, the absolute phase, and the absolute amplitude used to correct the measured waveform at each antenna connector shall be independently calculated for each sub-frame. When the EVM measurement interval in the sub-frame is one symble, the absolute phase for the sub-frame is the average of the absolute phase used for each symbol within the sub-frame. 

The Absolute Phase Difference between any two transmit antenna connectors is calculated as the difference between the absolute phases used to calculate the EVM at each transmitter connector for each sub-frame. The Relative Phase Discontinuity between any two transmit antenna connectors is calculated as the difference between the Absolute Phase Difference for the preceding sub-frame, and Absolute Phase Difference for the succeeding sub-frame.
The requirements can be specified in a manner that the phase alignments between transmitter branches are relatively guaranteed for majority of the time. Certain exceptions are allowed to balance design and implementation costs and performance gain. Table 6.9.1-1 proposed the requirements for UE with two antenna connectors.

Table 6.9.1-1: Requirements for relative phase discontinuity
	Relative phase discontinuity Δθ in degrees
	Maximum allowed occurrences in percentage

	Δθ <10
	[50]%

	Δθ <20
	[70]%

	Δθ <30
	[90]%


<End of Text Proposal for TR 36.807>
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