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Introduction
In the LS (R4-112346) to RAN2/RAN, RAN4 agreed the follows:
“RAN4 plans to study both the reasonable RF performance and its impact on system in the next three RAN4 meetings and would like to provide updates on the progress” 

To act on the agreements, this paper provides some discussions on this issue, particularly on the RF performance.
Isolation of RPD contributors

Changes of relative phase are perceived as channel information error at the decoder. RPD mainly impairs the accuracy of channel information used for symbol decoding of 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 based 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. Again, the RPD can be defined as 
“The maximum change of the absolute phase difference between any two transmit antenna connectors from the previous sub-frame to the present sub-frame”
The absolute phase of each transmit antenna connector can be obtained when EVM is measured at each antenna connector. The relative phase is the difference between any two branches. The requirement for RPD is actually the up limit of relative phase changes in terms of quantity and frequency when system performance loss is considered. Modeling of RPD is quite straight forward. The requirements can be properly phrased when needed and we can leave those details for the future.
Analysis of RPD Mitigation Mechanism
An RPD requirement would basically mean the RPD is “controllable”. Possible approaches would include:
1) Selection of PA with the necessary phase changes when switching

2) Continuously-biased PA with phase consistence maintained
3) Cross-branch calibration circuit with close loop feedback design
4) Cross-branch relative phase calibration tables to compensate for the relative phase changes during switching
For approach 1): while most of the UE vendor would select a matured technology, requirements based approach 1) would be more like a characterization of typical UE behavior rather than a requirement.

For approach 2): The PA is yet to be popular in the market but this approach would potentially eliminate the necessity of a RPD requirement.

For approach 3): This approach would also potentially eliminate the necessity of a RPD requirement but we would believe that most of the UE vendors won’t offer such an option for customer consumable products.
For approach 4): This approach won’t require additional circuit as much as approach 3) but the complexity is not lower than approach 3) if the complexity of manufacture process is considered.
Summary
In summary, characterization of UE typical behavior such as approach 1) would not be good enough as a requirement.

Technology advancement such as approach 2) or 3) if the cost and complexity are affordable to consumable products would eliminate the RPD issues which can be addressed by implementation complexity.

It’s also not clear how often the UE would switch the gain stages in real network and this might not be a significant issue at early LTE-A deployment stage because most of the service would be provide by low mobility data card.

Operators and UE vendors are strongly encouraged to provide their views and preference on this aspect.
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