Work Programme Discussion - Chair: Gregor Tanner
Discussion of each WP including questions for the WP leader.
10 mins per WP
Two aspects to discuss: the agreement and the work packages.

WP1: Measurement set up and C2C design plan (Lead TUM)
Discussions of Dave

Tasks involve a PCB demonstrator up to 6 GHz at UoN. No antenna Design.
Discussions between Ulle, Sidina, Fabrice, and Peter Thoma.
Low efficiency of antennas integrated in packages. Bring antenna far from the chip, and on the package: loop antennas explore at NXP. PART OF THE ANTENNA ON CHIP, PART ON PACKAGE. This will be defining a benchmark. 

NXP can provide the existing sample on package. Design of antenna is not part of the design flow. Guidelines are needed - to be checked for viable solutions. 
Package: soldering of the chip comes with molding which can be used integrate antennas. Actually bond wires have been used by NXP, also combining lenses: the radiation efficiency goes up. 
NXP has collaborations with IMST. 

NXP will send us some examples. 

We have 3 groups doing experiments: shall each partner do measurement on the same benchmark? 

At 67 GHz there is no connector available.  
An idea is to down-convert from this frequency. 

When the antenna is close to the chip border it works (NXP claims) even though the efficiency is low. 

Very interesting to MEASURE THE NEAR FIELD PATTERN OF INTEGRATED ANTENNAS. 

Near field probes available are up to 6GHz. 
Munich plans on measurements (Peter & Johannes Russer)
Two probe measurements. They would like to have samples from NXP. 
Antenna design is basically on Nice (Nossek involved). 

WP2: Method and Software evaluation (Lead UoN)
This is all about doing simulations given the benchmarks of the previous packages. 

IDEA: start form a configuration, make CST simulations, and parallel measurements. Same simulations can be done with Dave’s TLM code. 

That works for deterministic sources. However, we could then pass to stochastic methods (Peter Russer proposed MoM). 

From UoN maths side we need near field from the actual source. From our point of view this is a validation procedure. The new postdoc will learn CST and IMST codes. 
Comment of Peter Russer

Stochastic field transfer matrices. Integrate MoM with their approach in either frequency or time domain. Start from a set of stochastic sources and look at the correlations. 
Comment of Josef Nossek 

Include noise into the channel capacity. Decoupling and matching multi ports. Losses and finite bandwidth. Different antenna types and their influence on the capacity. Incorporate materials of antennas (from NXP). 
Added value is to include the details of the source in the radiated fields. 

WP3: C2C antenna realisations and measurements (Lead NXP)
MIMO wireless in RC (UoN), wavefront shaping for promising antenna configurations (LPMC).

Comment of Ulle 
Strongly related to WP5 ~ almost the same. Collaboration with NXP and CST on antenna that could exist. 
SIDE NOTES: leading partnership is mostly informative, about general idea of the big picture. I/Q modulator can be realized at higher frequency with delay lines or other components. 
Comment of Peter Thoma 
How to hard wire the antenna if you don’t know the environment? 
Ulle says you could control part of the near boundary and beam shape depending on reaction to the environment. 
Josef says you should change frequency besides direction: must be done on the digital signal processing. Signal estimation needed through a pilote tone, and compensation. 
Sidina says that the bi-CMOS can be made dynamically reconfigurable on the digital part (change frequency, etc, for dynamical allocation of the spectrum) -> needed for 5G. 

WP4: N-point measurement of noisy EM fields (Lead TUM)
We already started: Dave’s group is doing work on that. Time consuming. No funding for multi-probe measurements. 
Discussions of Peter Russer 
Goal of the project is to create fast measurement techniques. Idea would be to do a coarse scanning and derive principal components of the stochastic fields. 

REMARK: Wouldn’t an array change the source in the near field? 

 WP5: C2C antenna modelling and signal processing in noisy environment 
(Lead Nice)
Ulle: ``Particle like scattering states’’. Use RMT expertise of Olivier to include noise from the environment. 

ISAE and IMST modelling and service side for antenna pattern simulations.  
Gregor: Decoupling and matching method from Nossek. We are interested in learning this. 

WP6: Numerical propagation method for noisy EM field 

(Lead UoN)
Already discussed by Peter Russer. 
Discussions of  Gregor 

He explains the mainstream of the Wigner function method. Important to recall that this starts from given near-fields. 
Also, coupling this method with exact methods. TLM is natural but we also want to use the other software packages. 
We stop here as we are already in phase 3. 

Discussions of  Gregor 

What are our long term plans? 

Sidina: to have a demonstrator, a prototype demonstrator showing limitations and bottlenecks. We are talking of chips integrated on a PCB. Getting rid of bond wires and create capacitive coupling between circuits. Also, contact less measurements are important as the 25% of the cost on a circuit is on testing!
GOAL: NEAR FIELD MEASUREMENTS CAN CHARACTERISE THE CIRCUIT.

AGREEMENT WITH CST: a 1-page ``confidentiality agreement’’ on exchange of information will be fine. Nottingham will take place of the legal side.  
