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ZB.3.X Treatment of receive levels exceeding the new blocking limit
ZB.3.X.1 Introduction
During the discussions, the question came up what to do in the rather rare case that the signal level at the receiver is higher than –25 dBm. [1]
Collected path loss data from live networks shows 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. [2]
If the receiver was designed to process signals just up to this level, it could be completely blocked by higher signal levels. This is due to the fact that the AD converters have a fixed limit of their dynamic range.

Several possibilities were considered to deal with or avoid such situations:
1. Define a second higher blocking level (e.g. 3 dB higher) where larger desensitization could be allowed.

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

3. Increase the proposed blocking level to be 2-3 dB higher.
It was found that the first proposal delivers the most suitable solution which fits best to the situation in the field: It leaves the value of –25 dBm as target value for the relaxation at which the full “blocking sensitivity” of –101 dBm (original sensitivity of –104 dBm, desensitized in the blocking case by 3 dB) has to be achieved. On the other side, it covers the rare cases where very high blocking signals occur at the receiver. As it was shown above, in such cases the receiver suffers also from a very high wideband noise level caused by the transmitters of mobiles located close to the BTS in the uncoordinated scenario. This noise level anyway leads to a significant desensitization of the BTS receiver. That means that a certain desensitization defined in the standard could not be “seen” by the GSM system. It was then proposed to introduce a second higher blocking level with degraded sensitivity. 
ZB.3.X.2 Simulation results

Both interfering system and victim system are modeled to investigate the impact due to blocking requirement relaxation in near-far problem scenario. Four different cases were simulated in the victim network:

M0: The current requirement where receiver is blocked for Blocking Signal Strength (BSS) > -13 dBm.

M1: Receiver blocked at BSS > -25 dBm.

M2: Receiver blocked at BSS > -20 dBm.


-25 < BSS <= -20 dBm: sensitivity additionally reduced by 5 dB

M3: Receiver blocked at signals > -15 dBm.


-25 < BSS <= -20 dBm: sensitivity additionally reduced by 5 dB


-20 < BSS <= -15 dBm: sensitivity additionally reduced by 10 dB

In all cases the receiver is blocked for all frequencies when the disturbing signal strength exceeds the highest blocking level limit.

BTS blocking impact on dropped calls

In these simulations the stored disturbance matrix were applied to all received bursts in the victim network. The drop call evaluation is implemented by adding the disturbance to the SACCH signalling. The following network parameters were used in the simulation of the victim network:
	
	Ericsson [2]
	ZTE [3]

	
	Victim

System
	Interfering

System
	Victim

System
	Interfering

System

	Cell radius
	1400 m
	600 m
	600 m
	600 m

	Sector per cell:
	3
	3
	3
	3

	No cells
	48
	48
	27
	27

	No frequency
	27
	27
	48
	48, 72

	Freq reuse
	3/9
	3/9
	4/12
	4/12

	DTX
	off
	off
	Off
	Off

	Max MS power
	33 dBm
	33 dBm
	33 dBm
	33 dBm

	Number of mobiles per cell
	20
	5, 10, 20
	20
	20, 40

	Pass loss model
	HATA
	Cost231‑ 
Walfish‑Ikegami
	Cost231‑

Walfish‑Ikegami
	Cost231‑

Walfish‑Ikegami

	Average call length
	40 s
	no limit
	no limit
	no limit

	Minimum MS-BTS distance
	20 m
	20 m
	20 m
	20 m

	MCL
	52dB
	52 dB
	59dB
	59dB


Disturbing bursts with signal strength higher than 1 dB above the highest blocking level limit are assumed to result in high BER. First a reference simulation with the existing blocking requirement (M0) was performed. The increased dropped call rates with different number of interfering system MS for the new blocking requirement alternatives (M1-M3) are compared to the reference simulation and shown in the figure below: 


[image: image1]
Increased dropped call rates under different Blocking requirement modes
EGPRS performance with IR from Ericsson [2]
The performance impact on EGPRS was simulated using a link simulator with the disturbance matrix applied from simulation of received levels. The simulation assumptions used:

· Frequency band: 900 MHz

· TU3iFH propagation condition

· MRC-receiver with typical impairments

· 20000 radio blocks per simulated point in the graphs

No correlation between retransmissions during the Incremental Redundancy process was assumed. The achieved link results for MCS-9 and the different specification alternatives, M1 to M3, are shown below.
	[image: image2.png]Blocking model M1, MCS-9, IR, TU3iFH
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	MCS-9 throughput with incremental redundancy, alternative M1
	MCS-9 throughput with incremental redundancy, alternative M2.
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	MCS-9 throughput with incremental redundancy, alternative M3.
	


ZB.3.X.3 Conclusion

· Simulations show that if the performance or behaviour is not defined for levels above -25 dBm, the impact may be significant due to the character of wideband receivers to block all frequencies for each blocked burst.

· By adding slightly relaxed requirements at higher disturbing signal strength, the impact from the limitation of receiver dynamic range can be significantly reduced.
ZB.3.X.4 Discussion

It is shown that RX blocking levels of up to -15 dBm can still occur in live networks taking into account macro and micro cell deployment in urban areas and that higher call drop rates and losses of data throughput can be observed if the receiver is blind for levels above -22 dBm. Also comparing the current requirements in 45.005 on RX blocking level between DCS 1800 and GSM 900, we observe a system gain difference of 9 dB, which is composed of a 3 dB higher maximum transmit power (33 dBm for GSM900, 30 dBm for DCS 1800) and a 6 dB better propagation in case of free space propagation. Taking the current RX blocking level requirement of -25 dBm for DCS 1800 as a reference, the BTS receiver for GSM 900 should be designed to cope with blocking levels of up to -16 dBm, 9dB above -25 dBm. Thus it is proposed to add a second blocking level requirement at -16 dBm and to accept a degradation of the sensitivity performance of 9 dB, leading to a sensitivity performance of -92 dBm in case of a severe blocker.[4]
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