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Information
An ad hoc meeting on interference cancellation was held on the afternoon of 31 August.  The following provides the minutes for that meeting.  The meeting was chaired by Cingular Wireless/AT&T.  The chair opened up the meeting by presenting the compiled simulation results for the median DIP profile, which were summarized in R4-061061.  This latter contribution provided a number of spreadsheets, which showed the absolute throughput for the type 3 and 3i receivers, and then the gain of the type 3i relative to the type 3.  Results were not presented for type 2 and 2i because of the very low gains shown in the individual contributions.  Results were organized into three main categories: HSDPA+R99 scenario H-Set 6; HSDPA+R99 scenario H-Set 3; and HSDPA only scenario HSET6.  The results were very consistent across these categories and across the channels considered (PB3, VA30 and PA3).  The only real gain to speak of was at the low geometry conditions, which was primarily 0 dB, but there were some results for -2 and -3 dB geometry as well.  At 0 dB the gain at the main points of interest (QPSK at Ec/Ior = -6 dB and QAM at Ec/Ior = -3 dB) were in the 10 to 15% range with extremes of 6 and 20%.  The gains were greater at lower geometries ranging from 80 to 130% at -3 dB, and 55 to 70% at -2 dB.  There was essentially no gain for the 5 dB and 10 dB geometries.
Despite the good gains at the very low geometries, the chair commented that the results at 0 dB geometry were disappointing, and although not documented it appears that the overall link gain was ~0.5 dB.  Based on these results it might be hard to justify standardization of this feature.  The chair commented that he felt the median DIP profile was too pessimistic, and that in retrospect the group should have developed DIP profiles conditioned on geometry.  A possible departure point for future work is the latest DIP profile for the 0 dB contour developed by InterDigital in R4-060959.
At this point, contribution R4-061068 was presented by TensorComm.    This contribution described interference statistics developed by TensorComm based on measurements in a real network, which was later identified as the Hutchinson network in the greater London area.   A joint histogram was provided of DIP1 and DIP2 for 0 dB geometry which showed that the condition with highest probability was a single, strong interferer.  From this data it was also determined that 91 to 100% of the power was contained in the first and second interferers 57% of the time.   The contribution then tried to compare these network statistics with the latest profile defined by InterDigital for the 0 dB condition, R4-060959.  This comparison showed that the InterDigital profile was a bit conservative.  For example, the percentage of time the top two interferers were 91 to 100% of the power was just 30 % for the InterDigital profile compared to the network value of 57%.  However, the percentage of time that the top interferers were 71 to 100% of the power was in pretty good agreement with ~85% for the network and 80% for the InterDigital profile.  If the network statistics were to be compared to the median DIP profile there would be even greater disparity.  TensorComm commented that the InterDigital profile was in their opinion a step in the right direction.  At this point a number of questions were asked regarding the contribution.
Nokia: What is the loading on the serving and interfering cells?  Response: All cells are uniformly loaded.  TensorComm commented that there wasn’t much difference in the statistics between loaded and unloaded conditions.
Nokia: Due to the fact that the data was collected at 10 to 20 msec intervals there is concern that fast fading is not completely averaged out.  This point was discussed multiple times during the ad hoc.  The 10 to 20 msec interval may be adequate for certain vehicle speeds but not for others.  Nokia maintained that this interval would cause a bias in the results.

Motorola: How many other interferers were recorded besides the top two? TensorComm’s initial response was 20, which was amended later to up to 20.  The response 20 prompted Motorola to ask how is that possible, and that it was very difficult to comment on this contribution given its late submission.  
Motorola: On Figure 2 in the contribution, which compares the probability of the top two interferers being a certain percentage of the total power, the wording says that the InterDigital profile and the network profile are close, but that does not appear to be the case when grouped in 10% bins.  After having time to read the text it appears what TensorComm was alluding to in terms of ‘close’ was the probability that the top two interferers comprised 71 to 100% of the total power.

France Telecom:  Some general comments.  Although one may never completely match field data it is still good input.  Current DIP profile based on median values may not be the best, and it would be good to rethink our assumptions, if we do continue in this effort.
Hutchinson:  Stated that they worked closely with TensorComm in the collection of this data and that a possible intent was to provide this data to RAN4 for work in the interference cancellation area.  Results based on system level simulations are meaningless since they do not reflect the real world.  This latter comment was made several times during the ad hoc.  

Nokia:  Made the comment that we need to be very careful in the use of field data, but we also need to be careful in the use of system level simulations.  Later on in the meeting Nokia again expressed their concern over using field data and cited the work done on establishing the performance requirements of A-GPS.
Hutchinson:  Indicated they would provide additional data for future RAN4 meetings, and that the statistics developed by TensorComm were for a loaded network during the day in the London area.

Broadcom: How consistent was the data collected by TensorComm.  Response was that it was consistent across the area where data was collected.

This concluded the question and answer session on the TensorComm contribution and the chair took the time to state that it appears that we need to revisit the DIP profile and that the latest one from InterDigital was probably a good starting point, and that we should use the weighted average throughput to select a profile as opposed to just selecting the median of the conditioned cdf.  The chair also made the comment that it might be best to avoid very detailed system level simulations because of the resources and time required. 

InterDigital:  Provided some summary dialogue at this point.  Stated that where the group went wrong was averaging over all of the geometries instead of keeping the profiles conditioned on geometry.  In a sense we averaged the test conditions.  He gave the analogy of testing tires at some average temperature when they have to operate at extremes of -20 to 30 degrees C.  As with the tires we need to look at the cell edge particularly for this feature since that is where it provides gain.  
Nokia: Commented that they originally proposed to develop several DIP profiles conditioned on geometry, but the group decided to average over all geometries.  Also stated that in order to get to the right answer we will need to go to detailed system level simulations complete with link adaptation, and that it was their belief that RAN4 had the bandwidth and expertise to do this.
Motorola:  Agreed with Nokia that we need to do system level simulations.  Later it was clarified that what we mean by system level simulations in this case are dynamic simulations with time taken into account and real traffic as opposed to the static simulations that where used to develop the DIP ratios.  
InterDigital: System level simulations would required multiple sets of DIP ratios.  For example, one set for users close to the cell edge and one for users away from the cell edge.  The chair clarified that we would need link to system level mapping functions which based on a given set of DIPs at a location in the sector would yield a certain level of receiver performance.  This latter mapping may be difficult because of the number of dimensions involved.
Qualcomm:  Agreed that it was important to determine the gain at the cell edge, which is where this feature is going to work the best.  

Nokia:  There are other metrics to consider besides throughput in the system level simulations.

Hutchinson:  Again if the system level simulator does not produce results close to a typical urban environment it is not very useful.

Nokia: Stated that a potential point of departure for the system level simulations are the scenarios defined by RAN1 for the MIMO evaluation.

Qualcomm: Cautioned that the MIMO scenarios where for microcells, but Nokia responded that they were still a departure point that could be modified.
France Telecomm:  Asked if we were satisfied with the type 3i receiver.  The chair responded that this is what had been agreed to as relatively mature signal processing, and that no other receiver definition was likely to be defined.
At this point the chair attempted to define a path forward.  First with regards to link level simulations, if the group is agreed then all of the interested parties should conduct simulations using the latest profile as defined by InterDigital for the 0 dB condition.  In addition, it was agreed that the chair would publish a preliminary set of assumptions to be agreed upon by the group and then used for these simulations.  These assumptions will be sent out to the reflector but in the interest of time here is a preliminary list where the intent is to limit the simulations to those which are meaningful:

· Type 3 and 3i only
· Two DIP profiles: one for 0 dB as defined by InterDigital in R4-060959, and one for -3dB using the same rationale used to develop the 0 dB profile.  InterDigital to develop and provide to the group.
· 0 dB geometry case will use the 0 dB DIP profile

· -3 dB geometry case will use the -3 dB DIP profile

· H-Set 6 only because of Ericsson’s concern that the code space for H-Set 3 is not sufficiently occupied, R4-060885
· QPSK at -6 and -3 dB, QAM at -3 dB only (QAM at -6 dB is not very meaningful)
· HSDPA only scenario
· Agreement on channel and noise variance estimation; either both ideal or both practical

· PB3 and VA30

There may be other assumptions not captured but this is our starting point, and we need to come to agreement as a group.  In addition, Nokia asked if we should continue to refine our link level modelling per their contribution on power control, R4-060908, and Qualcomm’s contribution on DTX, R4-06946.  The chair stated that we should include this functionality going forward in an attempt to make our simulations as accurate as possible.  
The results of these link level simulations could be used as a possible decision on whether or not to proceed any further with this effort.  Results from InterDigital in R4-060959 indicate a gain in weighted average throughput of ~25% and a link gain of ~1 dB for this new 0 dB profile.  If the other companies are able to duplicate these results one then needs to determine if this is sufficient gain to justify continued work in this area.  One should also take into account the gains achieved at – 3 dB in this decision.  

In parallel to the link level simulation work, we should begin investigating what it is going to take to do these very detailed, dynamic system level simulations.  Of particular concern is the link to system level mapping required.  The chair suggested that interested parties make contributions to the reflector on this topic.  The chair thanked everyone for attending the ad hoc and the meeting was adjourned.
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