
3GPP TSG-RAN WG4 Meeting #44bis-LTE












R4-071710
Shanghai, China, 8 – 12 Oct, 2007

Source: 
Nokia Siemens Networks




Title: 
AWGN interference levels within the dynamic range requirement
Agenda Item:
6.2.3
Document for:
Discussion
1. Introduction
Regarding the interfering signal level for the E-UTRA base station dynamic range requirement the following is stated in TR36.804 [1]:
The interfering signal for the E-UTRA base station dynamic range requirement is AWGN signal. The mean power of this signal is equal to the receiver noise floor increased by a certain margin in order to mask the receiver’s own noise floor. Assuming ~0.1dB own noise effect, additional noise of 16dB should be appropriate. A 16 dB rise of the power of the wanted signal appears to be also a reasonable assumption from a scenario point of view, covering for both, noise rise due to other-cell interference as well as possible UL power control errors of the wanted signal.
This text was included based on a joint Nokia Siemens Networks and Ericsson contribution in [2]. In the last meeting, however, contribution [3] re-opened the discussion regarding the 16 dB noise rise assumption for this requirement. In the corresponding discussion in BS RF ad-hoc meeting the following was agreed [4]:
· Agreed system scenario for the interference level is inter-cell interference, not the adjacent channel leakage power case as discussed in [3].

· We should identify existing simulation results where inter-cell interference statistics can be derived from. A requirement can then be derived based on such statistics
This contribution provides system simulation results for the interference over thermal (IoT) due to inter-cell interference. IoT is defined as the ratio of other-cell interference as referred to the BS noise floor.
2. Discussion

Fig. 1. shows the average sector Tput as function of the average IoT for the “Case 1” scenario from TR 25.814. This would at first sight indicate that increasing the average IoT, say beyond 10 dB, would be advantageous from system performance point of view, as there are some marginal gains in sector Tput. 
However, looking at the corresponding cell-edge user Tput (@ 95 % coverage) as function of the average IoT in Fig. 2  reveals, that the optimum value for the average IoT would be around 10 dB and that any significant increase beyond 10 dB will lead to a large Tput loss for users at the cell edge.
This conclusion holds for an interference limited scenario; for a noise limited scenario (like “Case 3” from TR 25.814) the corresponding appropriate range for the average IoT would be around 2-4 dB.
Fig. 3. now shows the CDF of the instantaneous IoT for an average IoT of 10 dB. The used samples of the CDF are on the basis of per subframe per PRB. As can be seen, there is a 95 % probability that the instantaneous IoT is < 16 dB, hence vindicating the 16 dB IoT assumption of the dynamic range requirement in [1].
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Fig. 1. Average sector Tput as function of average IoT
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Fig. 2. Cell-edge (95 % coverage) user Tput as function of average IoT
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Fig. 3. CDF of the instantaneous IoT (samples are per subframe per PRB)
3. Conclusion
The 16 dB IoT assumption of the AWGN interferer within the dynamic range requirement in [1] appears appropriate.
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5. Appendix A: Simulation assumptions

Channel bandwidth






10 MHz (50 PRBs)
Layout










19 sites - 3 sectors/site - wrap-around

Simulation time








5 runs - 10 s/run - 2 s warm-up/run

Propagation scenario






3GPP Case (site-to-site distance 500 m)

UE speed









3 km/h

Max UE Tx power 







250 mWatt (~24 dBm)

Users per sector







10

Tx bandwidth








900 kHz [5 PRBs]

Shadow fading std







8 dB

Node-B receiver







2-Rx MRC

Channel estimation






Real (included in AVI model)

Time-domain scheduling 





Round Robin

Frequency-domain scheduling



Random

Link Adaptation








Slow SINR-based PC and Fast AMC

BLER Target








30%

HARQ










Synchronous non-adaptive (# HARQ channels = 4)

HARQ delay









4 ms

# of HARQ SAW channels




4

Traffic Model








Full Buffer with balanced load

PC granularity








2 dB 

PC dynamic range







40 dB

PC period









100 ms

PC compensation factor ():




0.75

P0:












Tuned so as to obtain a median Noise Rise of approx. 10 dB
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