3GPP TSG RAN WG1 Meeting #75

R1-135610
San Francisco, USA, 11th – 15th November 2013
Agenda item:
6.2.6.1
Source: 
Institute for Information Industry (III)
Title: 
Continuous wave jamming impact on high order modulation small cell transmission
Document for:
Discussion
1 Introduction
Small cell is introduced in TR 36.932[1]:

"Small cells using low power nodes are considered promising to cope with mobile traffic explosion, especially for hotspot deployments in indoor and outdoor scenarios. A low-power node generally means a node whose Tx power is lower than macro node and BS classes, for example Pico and Femto eNB are both applicable."
And the deployment scenario is illustrated in Figure1:
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NOTE 1:
F1 and F2 are the carrier frequency for macro layer and local-node layer, respectively

Figure 1: Deployment scenarios of small cell.
According the above descriptions, we found that some small cell transmission environment will be very crowded. Therefore, continuous wave jamming which is generate by other electrical equipment might be occur in the transmission environment. And there also exist in-device coexistence interference in UEs [2]. Hence, this contribution will discusses the impacts of continuous wave jamming impact for a high order modulation scheme.
2 Continuous Wave Jamming on High Order Transmission
Narrowband interference, which significantly degrades system performance, can be discovered in wireless channels such as continuous-wave jamming, as can be seen from Figure2. 
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Figure2: Continuous Wave Jamming emit from other electrical equipments.
If the license band was nearby the unlicensed band, and the side lobe in the unlicensed band could affect the signal in the license band. Figure 3 shows the single-tone continuous wave jamming. It illustrates that the change of main lobe of the jamming in frequency domain depends on the condition of amplitude rate and phase rate. The main bandwidth occupied by the main power of continuous wave jamming is about the quarter of 20MHz. For 20MHz OFDM systems, continuous wave jamming is narrowband interference. 
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Figure3: X axis: frequency, Y axis: # of symbol, Z axis: magnitude. CW jamming in Frequency
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Figure 4: BER of different SINR with 64QAM and 256 QAM modulation

Figure 4 shows the impact of different SINR with 64 QAM and 256 QAM modulation. There is about 1.2dB loss when SJR is 30dB and about 6.5dB loss when SINR is 25dB with 64 QAM modulation. And performance will degrade significantly as the continuous wave jamming is joint the transmission with 256 QAM. 

Observation: Performance will degrade significantly when the continuous wave jamming is joint the transmission with high order modulation scheme.
3 Conclusion
In the section 2, we have some simulation and we observed that:
Observation: Performance will degrade significantly when the continuous wave jamming is joint the transmission with high order modulation scheme.

From this observation, we know that continuous wave jamming make performance degraded significantly for a high modulation system. Hence, for ensuring sufficient performance for a high order modulation scheme, we propose:
Proposal: The effect of continuous wave jamming should be modeled in the system level, especially for a high order modulation scheme.
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