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Outcome of SAIC/DARP offline session

1 Introduction

This document summarises the outcome of the SAIC/DARP offline session during GERAN #21. A number of issues were discussed and quite good progress was made. The discussions and particularly the conclusions are described in the following.

A detailed description of the agreed test scenarios can be found in Annex A. A preliminary test scenario for asynchronous interference is described in Annex B.

NOTE: The term test scenario is used here to describe a scenario for which performance requirements will be specified in 45.005. Which of the test scenarios that will be used to specify MS conformance tests in 51.010 is not considered here.

2 Test scenarios agreed before GERAN #21

A few ambiguities were sorted out for the description of the agreed test scenarios in Annex A of tdoc GP-041965 [1]. First, it was clarified that frequency offsets shall not be applied to the interferers in the general test cases. Special test cases with frequency offset are for further study (see section 5.2). Second, it was clarified that the two general test scenarios “GERAN configuration” with and without training sequences shall both be fulfilled by the DARP capable MS. Whether one or both are tested is left to GERAN WG3 to decide. Third, it was clarified that the TSC0 shall be used for the carrier in the DARP test cases.

These clarifications are reflected in the updated description of the agreed test scenarios in Annex A of this document.

3 Procedures for agreement on specification values

It was discussed if a formal method could be used to derive the specification values based on values from individual companies. Motorola’s contribution GP-041931 [2] provide examples of such methods. However, it was concluded that an informal “trimming” method is preferred, meaning that the final specification value will be chosen on a case by case basis. Especially for cases where there is a large disparity companies showing worse performance are encouraged to look for improvements. After a few iterations it is expected that the proposed values will converge so that an agreement can be reached before GERAN #22.

4 Results submitted for GERAN #21

The results presented by different companies to GERAN #21 were briefly discussed. The values are summarised in a spreadsheet attached to this document. The disparity is quite small for the GERAN configuration while it is a large for the co-channel scenario.

5 Additional test scenarios

5.1 Test scenarios for performance in presence of asynchronous interference

Preliminary test scenarios for asynchronous interference were agreed. These test scenarios will be evaluated by means of simulations and discussed at a telephone conference on September 9th where a final decision will be taken.

The preliminary test scenarios for asynchronous interference are detailed in Annex B. In short, the synchronous test scenarios are reused with a fixed delay (chosen from a set of possible delays) for the dominant interferer.

5.2 Test scenarios for robustness against interferer frequency offset

Intel expressed a wish to include this type of test but it was concluded that so far no justification has been presented.

5.3 Two-interferer scenarios

Philips expressed a wish to include test scenarios stressing the adjacent channel performance of the DARP MS more but it was concluded that so far not enough justification has been presented.

5.4 Logical channels

Before GERAN #21 it had been agreed to specify DARP performance requirements in the general test scenarios (described in Annex A) for a subset of the TCH/AFS and TCH/AHS logical channels. During the offline session, this was extended to the following set of channels:

· TCH/AFS (all modes)

· TCH/AHS (all modes)

· TCH/FS

· PDTCH CS-1, CS-2, CS-3, CS-4

· FACCH/F

· SACCH or SDCCH (which one is ffs)

The reason for not deciding whether SACCH or SDCCH shall be used is that SACCH is seen as more interesting but may have drawbacks in terms of test time. Guidance from GERAN WG3 is needed to resolve this matter.

The following logical channels have been suggested but are left for future decision:

· FACCH/H

· PDTCH MCS-1, MCS-2, MCS-3, MCS-4

For the test scenario with asynchronous interference, it was agreed to specify performance for the following logical channels:

· TCH/FS

· TCH/AFS and/or TCH/AHS (some modes, details to be decided)

Vodafone expressed a wish to include performance requirements for associated control channels for asynchronous test scenarios, unless this would increase the workload of the group too much. The conclusion on this issue was delayed until the telephone conference on September 9th. 

6 Signalling of DARP capability

There are different alternatives for how to introduce DARP. One option is to have one “phase” of mobiles that support DARP regardless on the number of timeslot and the service. Another alternative is to introduce two phases, the first phase supporting limited DARP capability, the other having full DARP support. This has been proposed in contribution GP-041753 [3] by TTPCom.

During the offline session various aspects of this were discussed. If the first (simple) DARP phase supports DARP for only one timeslot, a speech-only connection could deteriorate if PS slots are allocated in parallel (DTM). Similarly, a single-slot GPRS allocation would deteriorate if an additional timeslot is allocated. This was not seen as acceptable. This problem can be avoided if the DARP support of the first phase is coupled to the speech service. A DTM mobile would have to support DARP for the speech slot regardless of the number of parallel PS slots. But this was seen as a less attractive solution for implementation since two different receivers have to be implemented and run in parallel. The option to allow the first DARP phase only for non-DTM capable mobiles avoids some of the mentioned problems but operators did not see this type of mobile as interesting.

Another issue with coupling the first phase of DARP support to speech was that such an MS would be tempted to use the DARP also for single slot GPRS but would have to switch it off if more GPRS timeslots are allocated to it. This could lead to lost connections in some cases. Special tests would have to be introduced to avoid this. Further, since the MS has to have parallel receiver algorithms some tests (e.g., spurious) may have to be run twice which would increase test time.

The conclusion of the discussion was that currently there is no known solution how to use this type of phased approach. A phased approach will impact the way specifications are written. Since the target is to have DARP finalized by GERAN #22 it is assumed that a phased approach will not be used. Further, if a phased approach is again considered measures should be taken to assure that a one-phase version of DARP can be finalized at GERAN #22 if a phased approach cannot be agreed at that meeting.

7 Way forward

A time plan for the work to be done between TSG GERAN #21 and #22 has been agreed. Telephone conferences will be held according to the schedule below.

August 23rd – 27th
GERAN #21

September 9th 

Phone conference – final agreement on additional test

(4-6 pm CET)

scenarios

October  1st 

Phone conference – discussion of performance figures and


drafting of CR with test scenario descriptions in 45.005

October 12th

Phone conference – discussion of performance figures

October 26th

Phone conference – final discussion of performance figures



and drafting of CR with performance figures

November 8th – 12th
GERAN #22

The phone conferences will be hosted by the WI rapporteur.
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Annex A Agreed test scenarios 

A DARP capable MS has to fulfil the usual sensitivity and interference performance requirements. In addition to these, the MS has to fulfil requirements in dedicated DARP test scenarios, as described below.

A.1 Number of interferers and their relative strength

DARP performance requirements will be specified for the two scenarios presented in Table 1. I1 and I2 are GMSK modulated co-channel interferers while Iadj is a GMSK modulated adjacent channel interferer. The levels are given as the average power relative to I1.

	Power relative to I1

	Model
	I1
	I2
	Iadj
	AWGN

	Co-channel
	0dB
	
	
	

	GERAN configuration
	0dB
	-10dB
	3dB
	-17dB


Table 1. Agreed DARP test scenarios.

The power of the co-channel and adjacent channel interferers is measured “over-the-air”, i.e., before the receiver filter.

The AWGN power is measured over a bandwidth of 270,833 kHz (i.e., the symbol rate).

A.2 Channel profiles

DARP performance requirements will only be specified for the following profiles:


900MHz:
TU50 no FH 


1800Mhz:
TU50 no FH

A.3 Training sequences

The carrier will always use TSC0.

The interferer in the co-channel scenario (see Table 1) will not have a TSC.

The GERAN configuration (see Table 1) will be specified both with and without TSCs. When TSCs are used, I1 will use a TSC that is randomly selected on a burst-by-burst basis from [TSC1-TSC7] while I2 and Iadj will not use TSCs.

The GERAN configuration with and without training sequences shall both be fulfilled by the DARP capable MS. Whether one or both are tested is left to GERAN WG3 to decide.

A.4 Delay

DARP performance requirements for the GERAN configuration (in Table 1) with TSCs (section A.3) must be fulfilled for integer delays in the range [-1,4] symbols of the dominant co-channel interferer. When presenting proposals for performance requirements the vendors can e.g. use the most challenging delay for their implementation. When testing an arbitrary delay will be picked.

A.5 Frequency offset

No frequency offsets will be added to the individual interferers in the general performance test scenarios.

A.6 Logical channels

DARP requirements for these scenarios will be specified for the following set of logical channels:

· TCH/AFS (all modes)

· TCH/AHS (all modes)

· TCH/FS

· PDTCH CS-1, CS-2, CS-3, CS-4

· FACCH/F

· SACCH or SDCCH (which one is ffs)

A.7 Miscellaneous

When reporting the values receiver impairments and the necessary implementation margin shall be applied.

For speech channels, the values shall be reported as the C/I1, where I1 is the power of the dominant co-channel interferer, required to get a FER of 1%. The residual class 1B BER and residual class 2 BER are measured at the same C/I1. When reporting the FER a realistic BFI shall be used.

For data channels, the values shall be reported as the C/I1 required to get a BLER of 10%.

Annex B Preliminary test scenarios for asynchronous interference

This section describes a set of preliminary test scenarios for asynchronous interference. These will be evaluated by simulations. A final decision will be taken on a telephone conference on September 9th.

B.1 Number of interferers and their relative strength

See section A.1.

B.2 Channel profiles

See section A.2.

B.3 Training sequences

The interferers will not have TSCs. The carrier will always use TSC0.

B.4 Delay

The performance will be evaluated for different delays of the interfering burst. In the GERAN configuration, only the dominant co-channel interferer is delayed. The delay is illustrated in Figure 1.
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Figure 1. Delay of asynchronous interferer.

The delay is measured from the same position (for instance after the tail bits) in the carrier burst and the interferer burst. The following delays shall be evaluated for the first telephone conference:

25%*148 symbols
 = 37 symbols

50%*148 symbols = 74 symbols

75%*148 symbols = 111 symbols

Additionally, the following delays may be evaluated for the first telephone conference:

20%*148 symbols = 30 symbols

40%*148 symbols = 59 symbols2
60%*148 symbols = 89 symbols2
80%*148 symbols = 118 symbols2
B.4.1  Time-adjacent burst

The time-adjacent burst shall not be modelled.

B.4.2  Power ramping

A simple on/off “power ramp” is used for the delayed interferer for the first telephone conference.

B.5 Frequency offset

See section A.5.

B.6 Logical channels

DARP requirements for these scenarios will be specified for the following set of logical channels:

· TCH/FS

· Some modes of TCH/AFS and/or TCH/AHS (details to be decided)

For the first telephone conference, TCH/AFS 12.2 will be used and additionally TCH/AFS 5.9 may be used.

B.7 Miscellaneous

See section A.7.

In addition, companies are encouraged to present results also for raw BER.







� The active part of the burst is 148 symbols long (2*3 tail symbols+2*58 data symbols+26 training symbols).


� The values have been rounded.
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