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1.
Summary

The current version of the E-UTRA UE conformance testing specification [1] does not include a definition of the AWGN Interferer for LTE. While the definition of the AWGN Interferer for WCDMA [2] is a good starting point, the use of ODFDM and larger variable bandwidths in LTE necessitates the redefinition of the interferer. There have been some contributions related to this topic at previous meetings [3], [4].
This contribution proposes a definition for the AWGN interferer for LTE based on the testing needs of an OFDM signal and the discussions from the previous meetings. There is also a contribution being presented in RAN4 #50bis concerning the LTE AWGN Definition for the UL performance tests [5]. This contribution is proposing a similar way forward to [5] on key AWGN specifications for the DL performance tests.
2. Discussion
Two important aspects of the AWGN Interferer are the Bandwidth (BW) and the flatness within this bandwidth. Also, it is important to constrain the SNR uncertainty for the DL performance tests.
Bandwidth:

In view of the larger BW of LTE (20MHz when compared to WCDMA’s 3.84MHz) and the multiple BW configurations supported by LTE, the AWGN BW has been previously proposed at RAN5 #42 in [4] to be equal to the Number of Resource Blocks (NRB) x 180kHz. However in this contribution, it is proposed that the minimum AWGN BW be set equal to the allocated BW.
AWGN BW >= NRB x 180kHz
For instance, in the 20MHz case, NRB=100 (allocated BW=18MHz) and the AWGN BW shall be at least 18MHz.

This approach would make the AWGN BW intuitive and scalable for technologies with higher BWs (LTE-A).  By specifying the AWGN BW to be >= the allocated BW, implementation flexibility is maintained without changing the performance or mandating specific techniques.
Flatness:

The flatness requirements decide the characteristics of the AWGN signal within the AWGN BW. The flatness requirements for the LTE AWGN interferer are more complicated than the WCDMA case because of the nature of the OFDM signal.
We propose a flatness of the AWGN signal across the AWGN BW to be less than or equal to ±2.0 dB. 

We propose an SNR uncertainty (averaged over the allocated BW) of ±0.3 dB.

In order to allow for implementation flexibility, it is proposed to constrain the input signal level so that the proposed SNR uncertainty level can be readily achieved.
There are contributions being presented in RAN4 #50bis concerning the LTE UL Performance Tests [5], [6]. In these contributions, a flatness of the input signal across the allocated BW is proposed to be less than or equal to ±2 dB and the maximum difference in the power between adjacent RBs of the input signal is proposed to be ±0.7 dB. If the principles governing the input signal level in [5] and [6] are agreed, it is proposed that RAN5 consider a similar way forward for the input signal level definition for the LTE downlink performance tests.

In this contribution for the LTE downlink performance tests, it is also proposed that the flatness of the input signal across the allocated BW shall be less than or equal to ±2 dB. This is consistent with the flatness requirements proposed in [5] and [6]. It is also proposed that the maximum difference in the power between adjacent RBs of the input signal shall be ±0.7 dB. This is also consistent with the proposal in [5] and [6].
3. Proposal
The AWGN interferer is defined as follows:

(1)
AWGN BW >= NRB x 180kHz 

(2)
The flatness of the AWGN signal across the AWGN BW shall be less than or equal to ±2 dB. 

(3)
The SNR uncertainty (averaged over the allocated BW) shall be ±0.3 dB.

(4)
The peak to average ratio at a probability of 0.001% shall exceed 10 dB [3].

The signal flatness is defined as follows:
(1)
The flatness of the signal across the allocated BW shall be less than or equal to ±2 dB.

(2)
The maximum difference in the power between adjacent RBs shall be ±0.7 dB.
4. Recommendations

This contribution proposes a definition for the AWGN interferer for LTE that is accurate and precise to meet the needs of an OFDM signal and at the same time maintains implementation flexibility.  

If this definition is agreed to as a way forward, a CR for TS 36.521-1 will be submitted at RAN5#43.
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