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1. Introduction

TSG RAN WG4 thanks ERC TG1 for the opportunity to comment on the development of recommendations for cross-border co-ordination for UMTS. While WG4 has made extensive studies of co-existence of UMTS systems in different scenarios, there has unfortunately not been any in-depth study performed of the cross-border scenario. The group can however comment on the validity of some assumptions made for cross-border co-ordination. These can be found below.

2. Comments on the Interference criterion

ERC TG1 asks two specific questions in this area:

(a) Is the maximum level of acceptable interference to a UMTS MS receiver (37.1 dB(µV/m) in a 5 MHz BW) valid, both for FDD and TDD UMTS systems.

The value 37.1 dB(µV/m) corresponds to –106.2 dBm and is based on a noise figure for the UE of 5 dB. All receiver performance requirements for the UE have in WG4 been calculated with an assumed noise figure of 9 dB. It is therefore expected that the noise floor of a (typical) UE will be –99.2 dBm. The 50% noise increase then corresponds to –102.2 dBm.

The use of “50% of the noise floor” and hence  “10% loss if coverage” as a criterion for maximum interference level is however not an obvious choice. It would be expected that an area where cross-border co-ordination is a problem will not be a sparsely populated area which is coverage limited. It is more likely that it is capacity limited and that the density of BS is higher than needed for coverage only. Also, in such a more densely populated area systems are usually designed for indoor coverage, implying that the signal level outdoors includes a margin (often 10-15 dB or more) for indoor penetration loss. Such a low maximum interference level applied at the border would than hardly be practical.

Another comment is that the static reference sensitivity level of a UTRA UE is –117 dBm, which is only 15 dB below the maximum allowed interference level proposed. This shows the difficulty in planning for coverage at the cell border without exceeding the maximum level, since a variation of less than 15 dB above the coverage limiting signal level would be allowed. Any reasonable shadowing variation due to terrain and border irregularities, may easily give a larger variation than this. 

(b) TG1 has assumed that interference at a UMTS receiver from any non-UMTS system will be de-spread to Gaussian noise. Is this a reasonable assumption on which to base interference limits.

This assumption is correct, since any non-UMTS signal (being different from UMTS in terms of chip rate, modulation or bandwidth, etc.) will in the de-spreading process be converted to Gaussian noise.

One possible exception is a signal with a low duty factor, such as a TDMA or TDD signal. The interleaving and coding applied in UTRA can with a limited performance loss (a few dBs) handle a loss of part of each received frame due to time slotted interference, if a sufficient part of the frame is received without severe interference. The loss (which can be seen as a loss of coding gain) should be limited for duty factors below 10-20%, irrespective of the signal strength of the interferer. The exact performance will depend on the specific coding applied for a certain service and the time slot structure of the interferer.

