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0. Introduction

GERAN WG1 have distributed a draft LS in Tdoc GP-040869 [1],which contains questions concerning test requirements for MS ARP. The present Tdoc gives some responses from a test equipment/system manufacturer’s point of view to the LS in [1]. Since the LS does not contain any quantitative information, e.g. size of frequency and time jitter, length of pseudo-random sequences, randomness of TSCs etc., the responses can only be of a general nature. However it is believed that this type of response fulfils the purpose of the LS as GERAN WG1 is aware of this situation.

The following section contains the original questions from [1], and the responses are given in italics.

1. Questions and Comments

This section contains the questions with their original numbering in [1].

1.1 
Number and Type of Discrete Interferers

a. How many simultaneous co- and adjacent channel interferers can be realistically supported by real-time test equipment of moderate complexity and cost, where each interferer is subject to independent multipath channel emulation according to the customary TU, HT and RA models?

Comment: 1 or 2 interferers per instrument, where an increasing number of interferers will increase the complexity (and cost) of the solution. 
b. Does the simultaneous support of co- and adjacent channel interfering signals present an additional obstacle to implementation, or can co- and adjacent channel interferers be treated the same from the perspective of implementation complexity?

Comment: Co- and adjacent channel interferers can be treated the same.  If as a result of hopping the spread of signals is more than the bandwidth of  the fading simulator (typically 20MHz) more fading channels will be required, increasing complexity.

c. Does the requirement to frequency-hop more than one co- or first (cf. Note 1) adjacent channel interfering signal using the same hopping pattern impose an unrealistic constraint to testing?

(Note 1: The term “adjacent channel” for the purpose of this document refers to the first adjacent channel interferer.)

Comment: Having more than one interferer hopping is of itself not a problem. However the following should be taken into consideration. The desired signal must also hop, and this signal will most probably be generated by the same instrument that also performs the measurement of the BER etc.. For complex (more expensive) instruments this is not a problem, whereas for simpler instruments this could be a problem depending on the details of the test scenario. The simpler instruments are normally 1 channel devices, and therefore have restrictions with regard to speed of hopping and which slots may be used. This is due to the necessity of generating BCCH and TCH with one channel. In general the hopping can be done on a frame-by-frame basis, but to allow frequency switching the slots adjacent to the BCCH slot cannot be used the TCH.

Each independent interferer should only hop over a limited (5MHz) bandwidth due to the limitations of fading simulator bandwidth.  Where interferers are subject to independent fading, then each interferer can have its own 5MHz bandwidth.  However, since only co and adjacent channels are of interest, there is no limitation foreseen. 

In general, hopping adds complexity, but is not impossible.

1.2 
Residual Interference - WG1 has been using a filtered AWGN signal to simultaneously model residual co- and adjacent channel interference.

a. Does the requirement of this type of residual interference to be generated in combination with the discrete interfering signal sources noted above (including the frequency hopping case) present unreasonable implementation difficulties? 

Comment: If the filtered AWGN may be generated on an arbitrary waveform generator base, then it is possible.  The bandwidth of the signal may be an issue.  

Further information may be helpful.

b. Would the use of AWGN (as opposed to filtered AWGN) significantly reduce the complexity of testing? If this method were adopted, does it present unreasonable implementation difficulties? 

Comment: Since it is assumed that the AWGN must be generated in real-time, then the method without filter would be far more suitable, and would be prefered.  

Further information about the model of the AWGN signal would be helpful

c. Does the simultaneous support of co- and adjacent channel residual interferers cause unreasonable implementation difficulties?

Comment: No.

1.3 
Time Synchronisation

a. Does the process of imposing a TDMA burst structure on the discrete interfering

signals, e.g. power ramping, impose an unreasonable implementation difficulty (cf. Annex B of

[2]).

Comment: No.

b. Does burst synchronization with full time alignment of the respective burst structures of the desired signal and one or more co- and adjacent channel interfering signals present unreasonable implementation difficulties? 

Comment: It is assumed that the accuracy of synchronisation is required to be ¼ bit.  If this is the case, then no problems are foreseen.  If significantly better accuracy is required, then this could prove difficult.

c If synchronisation is feasible between the desired and interfering signals, is there unreasonable difficulty in supporting a fixed relative delay of each interfering signal with respect to the desired signal burst (i.e. time-invariant delay maintained throughout the test). 

Comment: The resolution of the programmable delay must be specified.  If this resolution is no less than 1 bit, then no problems are foreseen.  If better accuracy is required, then this could prove difficult.
d. Would the addition of support for time-varying relative interferer burst delays (selected at random on a burst by burst basis) add unreasonable implementation difficulty? 

Comment: Currently this is either difficult and with restrictions on synchronisation, or not possible depending on the instruments chosen. A software update to the combined generator/measurement instruments is conceivable.  In addition it is important that we understand the required resolution of which this offset is to be applied, anything less than 1 bit resolution could prove very difficult.  

e. Is the generation of two independent randomly time varying bursts per discrete interferer, each partially overlapping the desired signal burst (cf. [1] Section 5.4, and clause 1.1 above) supportable at moderate levels of equipment complexity? 

Comment: It is assumed that the two bursts in the interferer do not jitter with respect to one another since they are in contiguous slots, but only with respect to the desired signal. This scenario is then similar to that in 1.3.d), and the comments to 1.3.d) also applies here.

It is considered that this is unlikely to be trivial, but should be possible subject to software enhancement of one or more instruments.
1.4 
Training Sequence Generation - In WG1’s current ARP interference scenarios, the interfering signal midambles are constructed by selecting and applying, at random on a burst by burst basis, training sequence codes (TSC’s) from either a) the entire set of TSC’s applicable to GMSK, or b) a subset of TSC’s. 

a. Do you foresee unreasonable difficulty in realising interfering signals whose midamble is so constructed? 

Comment: This is not a problem for the combined generator/measurement instruments, but it is a problem for the normal signal generators. 

b. If the construction of a burst having a random TSC (as per 1.4 a. above) is unreasonable, would the substitution of fixed interferer TSC’s (i.e. where a TSC is assigned to each discrete interferer for the duration of the test) significantly simplify the realisation? 

[Note: In this case, different interferers would be allowed to have different TSC's].

Comment: This simplification would allow the use of normal signal generators.  It is our view that this would be generally easier.

1.5 
Interfering Signal Payload – At present, standard signal 
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 is generated by using a pseudorandom sequence of limited length. 

a. Would the specification of a per-interferer pseudo-random sequence pose unreasonable difficulty (to avoid the same sequence being used for all interferers)? 

Comment: No. Either pseudo-random generators are available, or a choice of pre-defined PRBS are available.

b. Could the length of the pseudo-random sequence be readily extended? 

Comment: It is understood that the requirement is to ensure that the sequence is of sufficient length such that there is no correlation between interferers.  It would be prefered if a sequence length (in bits or frames) is specified, but no obvious problems are foreseen.

1.6 
Frequency Offset – WG1’s current ARP interferer model requires that the relative frequency offset of the discrete interfering signals (which may be different for each interferer) with respect to the desired signal be generated according to an independent Gaussian distribution with non-zero mean. 

a. Is support for the pseudo-random generation of interferer frequency offsets seen as an unreasonable technical obstacle? 

Comment: The question can be interpreted in at least two ways. Is the frequency offset for each individual burst on every interferer pseudo-random, or do all the bursts of a particular interferer have the same pseudo-random offset value and only the interferers are offset to one another and the desired signal?

Independent of the question duality, currently most instruments do not contain real-time pseudo-random offset generators. However fairly long sequences (e.g. 2000) of frequency values can be pre-programmed in some instruments and this should be adequate for this requirement. The other instruments allow at least one value to be programmed per interferer. The latter would satisfy the second interpretation of the question.

It is understood that the real world requirement that is being simulated here is that of interference from burst to burst being from different BTS sources.  In order to change frequency on a burst by burst basis would prove very difficult.  It would be much easier to have each interferer using an offset that is fixed for the duration of the test, then engineering the hopping sequences of the interferers such that the bursts appear to originate in a pseudo random manner.  Since the frequency offsets will also introduce time slip, this may also address some of the other time offset related requirements.

As a general comment, this is likely to be very difficult.
1.7 
Power Control and DTX – The asynchronous model currently employed by WG1 for ARP feasibility assessment varies the power level of the interfering signals by application of a pseudo-randomly selected power control gain, and (optionally) by selectively suppressing the transmission of interfering bursts (in order to model DTX), (cf. [1], Section 5.4).

a. Are unreasonable difficulties foreseen in providing support for the power control and DTX aspects of the WG1 ARP asynchronous link model? 

Comment: Power control within an arbitrary 10dB range presents no problems, power control beyond this range will result in the complications involved with switched attenuators (up to 20ms switch time with undefined power levels during switching).  DTX will present no problems for some instruments, but will prove very difficult for others, thus we advise caution in the use of DTX, and would suggest the use of well defined hopping sequences which could be used to move the interferers outside the range of co and adjacent channels, thus giving the appearance of power being applied or not applied on a burst by burst basis, thus simulating DTX.  An alternative approach could be to generate a waveform offline, which may be simpler.

We would like clarification as to whether power control will be required for only the discrete interferers, of for the residual AWGN as well.

General Comments

As part of the SAIC discussions, two basic test equipment configurations have been proposed.  The first being the use of discrete components (SS, AWGN sources, fading simulators, arbitrary waveform generators, etc.), the second being the use of a PC with a high speed data link with a wideband transmitter generating all interference and facing sources simultaneously.  Although the second option would probably represent the most cost effective solution, this is not seen as an appropriate way forward due to the urgency of this testing requirement.  Currently test equipment vendors do not have significant experience with such equipment, thus the learning curve would be significant.  Additionally the requirement to achieve validation of such a platform and the associated test cases is seen as highly complex.  As a result, we recommend that proposals for testing are based on test equipment using discrete components. 
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