3GPP TSG GERAN #36

GP-071722
Vancouver, Canada

November 12th – 16th 2007

Source: Telefon AB LM Ericsson

Agenda item 7.1.5.9
3GPP TSG GERAN #36

GP-071722

Analysis of impact from relaxing BTS blocking requirements 
1 Introduction

In the discussions on the possible relaxation blocking requirements to allow wideband receiver structures, it has been stated that
· The probability for input levels above – 25 dBm is low

· A close-in MS connected to another, distant network will anyway by its wideband noise reduce sensitivity of the BTS at higher level than -25 dBm

· Blocking level requirement can thus be reduced to -25 dBm

This document analyzes data from live network to see what input signal levels are possibly present at the BTS input. Some simulation results are also presented to show what could happen if the blocking level requirement is changed and leaving no statement/requirement on the BTS behavior when it is exposed to blocking levels between the present requirement level and the proposed level.  
2 Collected path loss data from live networks
Path loss data is collected from a number of live networks. Although path loss is derived for the MSs connected to the BTS, the path loss data can be used as a good indicator on what real path loss from a MS connected to distant BTS in another network could be. 

Data from networks in different environments and operator strategies are included to get some conclusion on maximum level at BTS and the probability that they exceed the proposed level. 
-25 dBm corresponds to 58 dB path loss.
Below some examples are shown for 900 MHz systems.

2.1 Scenario 1
This is from a large European city, a couple of kilometers outside the metro area including areas with residential buildings as well as office and industrial. Some open area like parks are within the area. Typical cell radius is around 1 km.
Lowest path loss 53 dB was found in only one cell. 9% of the cells has higher path loss than 58 dB, carrying 0.03% of the traffic in all the cells connected to one BSC.
The graph below shows the distribution path loss reported in calls in a number of cells connected to the same BSC. The rate of reporting a certain path loss is used as indication of probability.
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Figure 1. Probability of path loss values (scenario 1)

Highest probability for path loss > 58 dB is 0.9%. Another cell (not shown) had more than 2% of the traffic above 58 dB path loss.
2.2 Scenario 2
This scenario is from a very large modern Asian city, close to the Metro area. Just a few high-rise buildings higher than 6 stores exist in the area covered by the cells of this BSC. The cells are fairly small cells (radius <500 m).
Highest value seen is 52 dB path loss, but this was found in 1% of the cells. 4.5% of the cells has higher path loss than 58 dB, carrying 0.02% of the traffic in all the cells connected to one BSC.
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Figure 2. Probability of path loss values (scenario 1)

The highest probability for path loss > 58 dB is 0.9%.

2.3 Summary
It is evident that in dense city areas input signal level will occur above the proposed blocking requirement. However, the probability is low in most cells but there exist cells with significant probability of higher input signal. This is probably due to difficulties to locate base station in other location. Anyway, it should be discussed how to handle these situations and if the proposed specification change need to be modified.
3 Simulation results

3.1 Received Power in the BTS

A simulation was made to get statistics of received signal strength in a “victim” network. For this simulation three sector cells were set up with a cell radius of 600 m. Different number of active mobiles were randomly placed in cells. The mobiles were randomly moving around in the area during the simulation. The received signal strength in each air frame number per TS and BTS were accumulated. The network had the following parameters:

· Cell radius: 600 m

· Sector per cell: 3

· Number of cells: 48

· Number of frequencies: 27

· Frequency reuse: 3

· DTX: off

Two different propagation loss models were used. The HATA and COST 231 Walfish-Ikegami model with LOS in a street canyon. The W-I model is more accurate at shorter distance. The propagation loss for the models was modeled using the following formulas:

W-I: 

42.6 + 20*log(f) + 26*log(d));

Hata:

126 + 35*log(d)   (at 900 MHZ)

d = distance in km

The MSs were all transmitting with 33 dBm maximum power to simulate that they are in a near-far situation with the victim network. The minimum distance between the mobile station and the BTS was set to 20 m. The graph below shows the distribution of the received disturbance signal on all air frames in the BTS for COST 231 W-I model. When no signal was received in an air frame number the signal strength was set to -120 dBm.
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Figure 1 probability of signal strength using Walfish-Ikegami propagation model
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Figure 3. Close-in of input signal distribution at high levels

The actual values at present blocking requirement and for the proposed value are listed in the table below.
	Level
	W-I 5 MS
	W-I 20 MS
	W-I 40 MS

	-25 dBm
	0.9933
	0.9717
	0.9367

	-13 dBm
	0.9992
	0.9968
	0.9953


3.2 BTS blocking impact on dropped calls

Using the received signal strength distribution, the probability of high BER is calculated and the results saved in a disturbance vector. Bursts with signal strength higher than 1 dB above the blocking level are assumed to result in high BER. The relaxed BTS blocking requirement impact on call drop rate was simulated in the victim network by applying the disturbance collected from the received power level simulations. First a reference simulation was performed without the disturbance from the relaxed BTS blocking requirement. The drop call is implemented by adding the disturbance to the SACCH signaling.

The dropped call rate is compared from the reference simulation with the old blocking requirement and the new blocking requirement. Only one simulation with the old blocking requirement (reference) was made for W-I 5 MS. For W-I 40 MS the number of lost bursts is less than for W-I 5 MS with relaxed requirements. This is why it can be assumed that it should be less than 1.3%. 

	Disturbance model
	Reference (drop UL)
	Relaxed requirement 
(drop UL)

	W-I 5 MS
	0.3%
	1.2%

	W-I 20 MS
	- 
	5%

	W-I 40 MS
	(< 1.3%)
	11%


Thus if performance for higher signal levels is not defined, the drop call rate may increase. Although the assumptions made here could be seen as unfavourable, this behaviour is a basic characteristic of wideband receivers as all frequencies will be blocked for the specific burst unless special means are taken.
3.3 EDGE MCS-9 performance with IR

The performance impact on EDGE was simulated using a link simulator with the disturbance pattern applied from simulation of received levels. The simulation assumptions used:

· Frequency band: 900 MHz

· TU3iFH propagation condition

· MRC-receiver with typical impairments

· 40000 radio blocks per simulated point in the graphs

To model the blocking behavior, bursts (and sometimes group of bursts) that were corrupted according to the disturbance pattern above were removed as faulty. No correlation between retransmissions during the Incremental Redundancy process was assumed. The achieved link results are shown in Figure 4, Figure 5 and Figure 6.
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Figure 4. MCS-7 throughput with incremental redundancy
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Figure 5. MCS-8 throughput with incremental redundancy.
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Figure 6. MCS-9 throughput with incremental redundancy.

4 Conclusion and discussion
In this paper it is shown that there is a certain probability that the input signal level in live networks will exceed the proposed level. Simulations show that if the performance or behavior is not defined in this case, the impact may be significant due to the character of wideband receivers to block all frequencies for each blocked burst. Different approaches could be taken, e.g.

· Define a second higher blocking level (e.g. 3 dB higher) where larger desensitization could be allowed.

· Define a requirement on duration and levels of “blind” periods

· Increase the proposed blocking level to be 2-3 dB higher
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