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Wednesday evening 10 May 2006, from 17:00-19:00, an ad hoc group met to progress work on study of receiver improvements based on interference mitigation. Jim Whitehead and Arun Ghosh of Cingular chaired the session.

The session started with the following agenda, though the last item was not discussed for lack of time.

· Network scenarios and interference modeling

· Receiver definitions

· Further study / simulation assumptions

· Plan for continuing the study
Network scenarios and interference modeling
Traffic mix

The session considered the priority of study of HSDPA and R99-based bearers for  user traffic (understanding that associated DCH can be present even for HSDPA-based bearers).

	User of interest
	Same cell
	Other cell

	HSDPA
	HSDPA
	HSDPA

	HSDPA
	HSDPA+R99
	HSDPA+R99

	R99
	HSDPA+R99
	HSDPA+R99


Among these cases, operators expressed the following priorities:

· Cingular and France Telecom believe that the 2nd and 1st rows have priority in that order

· 3 believe that the 3rd row is also important and might even have the highest priority

The operators present agreed to meet informally with all interested operators 13:00 Thursday for discussion of this and other issues.

Interference ratios

The session agreed:

· DIP’s will be defined independent of geometry, understanding that this is an approximation. It was agreed that, while the simulations should continue on the basis of this assumption, it is useful also to consider the impact of dependence on location within the cell as well as Ior/Ioc.
· 5 interferers will be included

· The DIP’s to be used are the (dB) average of inputs from Cingular, Motorola, Nokia, and Qualcomm as shown below. [1]-[4]
	
	Cingular
	Qualcomm
	Motorola
	Nokia
	Average

	DIP1
	-4.1
	-4.1
	-4.0
	-4.4
	-4.2

	DIP2
	-7.3
	-7.3
	-8.5
	-8.0
	-7.8

	DIP3
	-10.0
	-10.0
	-11.2
	-11.5
	-10.7

	DIP4
	-12.1
	-12.0
	-13.0
	-14.0
	-12.8

	DIP5
	-13.8
	-13.6
	-14.6
	-17.0
	-14.7

	AWGN/Ioc
	-6.6
	-6.7
	-5.2
	-4.6
	-5.6

	
	22%
	21%
	30%
	35%
	28%


It should be noted that the averages and linear calculation of AWGN/Ioc were done off-line and the results presented for the first time in these notes.

Interference structure

Assumptions about OCNS, common channels, transport channels, DTX, transport format, code assignment, TTI asynchronism, and  randomization were discussed, based on [5]-[8].

· Fraction of power for HS-DSCH was discussed; in the case of “HSDPA only” that fraction could be 65% or higher (TBD), while HSDPA + R99 could result in 25% or 25%. Further TBD.

· In other aspects it is believed that the assumptions can be harmonized but that a small group would need to work off-line to develop the specific assumptions. Such a group agreed to meet 8:00-9:00 Thursday.
Receiver definitions

The following general approach was discussed and generally agreed

· Baseline the performance of current receivers (Type 2 and 3) with the to-be-agreed interference model

· Study the performance of well-known MMSE-based receivers with interference awareness, based on the interference model. The receiver defined in [9] was discussed, including the possibility of certain improvements as well as single-branch MMSE as a special case. It is believed this discussion can be concluded and that such 1- and 2-branch interference-aware receivers can be specified for simulations.
· Contributions could be made on the performance of other interference-mitigation receivers. One such receiver using PIC and equalization is described in [10].

In regard to the last point, it was discussed but not agreed the degree of consideration that should be given to such contributions. Some concern was expressed about the value of such contributions if the receivers are not defined sufficiently for other companies to simulate.

Further assumptions (receiver knowledge)
It was discussed what assumptions should be made regarding receiver knowledge of the channel, the modulation used for interfering transmissions, and code structure and power of interfering transmissions. It was suggested that eventually the receivers must estimate all of these, but some might be assumed known at this point for faster progress of the study. This discussion was not conclusive. 
Way forward
Cingular believes that further discussion this week could lead to agreement or at least a clear way forward on the interference structure, baseline (Type 2 and 3)  receivers, and MMSE-based receivers, as well as assumptions of receiver knowledge. We propose that another ad-hoc session be scheduled for these purposes.
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