3GPP TSG RAN WG4 Meeting #42                        

R4-070041

St. Louis, MO, USA, 12-16 February 2007

Agenda Item 7.1


Source:

AT&T/Cingular
Title:
Minutes of interim conference call on interference cancellation study item

Document for:
Information

The following provides the minutes of the interim conference call that was held on 12 December 2006 in order to progress the work on the interference cancellation study item, also more formally referred to as Further Improved Performance Requirements for UMTS/HSDPA UE (FDD).  Overall, good progress was made in all of the areas discussed.  The major decisions agreed to by the group are shown in bold, italicized text.  The agenda for the call was as follows:

1. Finalization of DIP values for Ior/Ioc = -3 dB

2. Discussion on power control and DTX modeling

3. Modified OCNS for H-SET3

4. Revised Outline for Technical Report (TR)

There were two contributions provided on the reflector related to the first agenda item.  One contribution from Motorola entitled “Further Discussions Regarding Representative DIP Values for IC Study Item”, and the other from AT&T/Cingular entitled “Throughput simulation results for type 3 and 3i receivers for Ior/Ioc = -3 dB based on alternative method for determining DIP values”.  Note all of the contributions for this call were labeled DRAFT contributions.  The motivation for this agenda item was to try and resolve the differences in performance that were observed in using the random weighted throughput method developed by InterDigital for determining DIP values for Ior/Ioc = -3 dB.  Motorola’s contribution provided a summary of the problem and also described why there may be differences between the DIP values developed by InterDigital in [1] and Motorola in [2].  Motorola stated that their system simulations assumed a 70 dB minimum path loss (MPL) with a minimum distance from the base station of 35 m, while InterDigital assumed just a 70 dB minimum coupling loss (MCL).  This contribution also compared DIP1 values between Motorola, Nokia and ArrayComm and found high correlation between results.  Motorola stated that the intent of this contribution was to point out reasons for possible differences and to then ultimately determine a set of DIP values to use.  Qualcomm observed that the biggest difference in system level assumptions would be that InterDigital’s MCL included antenna gain, but Motorola’s MPL did not.  Motorola said they would clarify that point.

AT&T’s contribution on this subject recommended a set of DIP values for Ior/Ioc = -3 dB based on the average weighted throughput method as described in [3] as opposed to the random throughput method described in [1].  DIP1 through DIP5 values were compared with those developed by Nokia and ArrayComm and high correlation was achieved across all DIPs, especially at the cdf points of interests.  Link level simulation results were presented for all 20 sets of DIP values with the bin/row identified as providing the closest match to the overall average.  Performance for this latter set of DIP values was compared to that developed in [1] and shown to be more conservative in terms of link level performance.   Motorola commented that they thought the DIP values in [1] were too optimistic and that they could agree to the values provided in the AT&T contribution.  Nokia also agreed that these new DIP values seemed quite reasonable.  
The decision was made by the group to adopt the following set of DIP values for Ior/Ioc = - 3 dB: DIP1 = -4.37, DIP2 = -6.21, DIP3 = -9.25, DIP4 = -11.65, DIP5 = -13.75, all in dB

These values are to be used in all future link level simulations for this condition.  Note the DIP values previously defined for Ior/Ioc = 0 dB were not changed since similar gains in throughput were achieved using either of the weighted throughput methods.
The second agenda item was on power control and DTX modeling.  Nokia presented a contribution entitled “Modeling of power control behavior for OCNS”.  This latest version was similar to a prior version and described the original algorithm proposed along with a modification to it that would normalize the transmit power of each user to insure that the total power was always less than one.  The motivation for the modification was concern over the capability of test equipment, and also trying to be as close as possible to actual operation in the field.  There are pros and cons to both the original un-normalized approach (equation (1) in the contribution) and the normalized approach (equation (1) followed by the normalization described in equation (2)). One undesired effect of the normalization is that if DTX is modeled by changing the DPCH that this could lead to user power changes on a symbol by symbol basis, which is not realistic.  A possible way around this described in the contribution is to split the users into two groups one with DPCH = 0 and the other with DPCH = 1280, and then normalize separately.  Qualcomm (I believe) had a suggestion for modifying the original approach by multiplexing it with a series of +1 or -1 dB increments.  They felt that this might be more representative of practical behavior.  Nokia responded that although they tended to agree with that they wanted to keep the algorithm relatively simple.  Qualcomm also suggested a third variant, which was to apply equation (1) followed by a scaling of the total OCNS power to prevent overflow.  Nokia commented that another possible modification was to increase the number of voice users in the system to compensate when the total power dropped below one.  Qualcomm commented that the left over power should go to HSDPA users.  
As a way forward and in the absence of any feedback from test equipment manufacturers as to the impact of total power greater than one, the group agreed to conduct link level simulations for two power control algorithms; an un-normalized version as defined in equation (1) of the Nokia contribution, and a normalized version as defined by applying the normalization defined in equation (2) to equation (1) .  
The chair agreed to contact representative test equipment manufacturers and to make them aware of our concerns, and to also solicit their feedback and possible attendance at the next meeting.  Note the power control modeling is to be applied to the serving and interfering cells.
With regards to DTX modeling no agreement was reached.  Qualcomm had a prior contribution on this [4], but they stated that feedback outside of the formal meeting setting was not positive, and that there may not be a need to model.  Marvel made the comment that the lack of DTX or for that power control would not have much of an effect on an LMMSE type of receiver.  A true interference cancellation receiver could however, have problems with abrupt changes in signal power caused by power control and/or DTX.  The chair asked that all interested parties continue to think about how DTX might be modeled, but for now it will not be included. 

The next agenda item was the discussion of a possible modification to the OCNS for H-SET3 as proposed by Ericsson in a contribution entitled “Modification to OCNS Model for the HSDPA-only scenario”.  The recommendation in the contribution was to have separate code space assumptions for both QPSK and 16QAM in both H-SET3 and H-SET6 as defined in Table 2 of the contribution.  
After much discussion it was agreed to have only two sets of assumptions by using the QPSK assumptions for both H-SETs.   Thus, the channelization codes to be used for H-SET3 are Cch,16,6 …. Cch,16,14, and for H-SET6 they remain unchanged as Cch,16,11 … Cch,16,14, see table 8 of [4] or table 10 of [5].   
This decision was seen as a compromise between reducing the number of link level simulations required, and still occupying most of the code space.  In addition, concern was brought up Ericsson about the lack of code space occupation for the interfering base stations, see table 13 of [4] or table 7 of [5].  The concern was that transmissions defined in rows 1, 2 and 5 did not occupy enough code space.  After some discussion, the group agreed to delete rows 1, 2, and 5 leaving just three possible transmissions as defined in rows 3, 4 and 6.  The new table that is to be used to define the interferer transmissions for the HSDPA-only scenario is now given as follows:

Replace Table 13 of [4] with the following.
	#
	Used modulation and number of HS-PDSCH codes

	1
	QPSK with 14 codes

	2
	16QAM with 14 codes

	3
	QPSK with 7 codes and 16QAM with 7 codes


The last agenda item discussed was the outline for the TR.  AT&T had a contribution on this topic, entitled “Revised outline for Interference Cancellation Study Item Technical Report (TR)”, which proposed a new outline.  There were two proposed changes to the original outline.  The first was to split the section formerly entitled ‘Interference and target signal modeling’ into two sections entitled ‘Interference modeling’ and ‘Transmitted code/power characteristics’.  The second was to add a section entitled ‘Signaling considerations’.  The group agreed to the new outline.  Orange had a recommendation that text summarizing the field measurement contributions be included in the new ‘Interference modeling’ section, and also asked if companies would be conducting link level simulations based on the measured DIP values suggested by 3 in [6].  The chair concurred with Orange’s recommendation, and also encouraged companies to conduct link level simulations based on the DIP values suggested by 3.  

The final order of business was the assignment (volunteering of) editors for each of the major sections.  Each editor (company) is responsible for pulling that section together.  The resulting assignments are summarized in the table below.  As rapporteur, Cingular/AT&T agreed to assume overall responsibility for the TR in addition to signing up for several sections.  Sections 10, 11, and 12 were not assigned since for some reason the bridge went down.  We can resolve those latter assignments either over the reflector or at the next meeting.  
	Revised outline  
	Editor

	Introduction
	Cingular/AT&T

	1 Scope/Objectives
	Cingular/AT&T

	2 References
	Cingular/AT&T

	3 Definitions and abbreviations
	Cingular/AT&T

	4 Receiver methods

4.1 Two-Branch interference mitigation

  4.2 One-Branch interference mitigation
	Nokia

	5 Network Scenarios
	Motorola and Cingular/AT&T

	6 Interference modeling
	Motorola and Cingular/AT&T

	7 Transmitted code/power characteristics
	Nokia

	8 Link performance characterization
	Motorola

	9 System performance characterization
	Ericsson

	10 Receiver implementation issues
	TBD

	11 Performance and test specification considerations
	TBD

	12 Signaling considerations
	TBD

	13 Conclusions
	Cingular/AT&T


The chair would like to take the opportunity to thank everyone for their participation in the call and to sincerely apologize for the problems we had with the bridge.  I was under the impression that we had more than enough lines to cover the call, but apparently that was not the case.  My apologies once again.   
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