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1    Background
When the first set of test cases for performance requirement was discussed at RAN4#45, it was agreed that 

 “Companies are invited to submit 
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 [i.e. SNR] values to achieve specified throughput values of 70% and 30% which include the practical receiver assumptions. These 
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 values will be averaged and used to determine the test point required to meet the throughput values.” [1]
This has been the prerequisite for the company submissions. Now, RAN4#47bis decided to adopt additional margins for PDSCH on top of the average of the results with receiver impairments supplied by the individual companies. Tentative values were 0.5 dB for QPSK and 16QAM and 0.8 dB for 64QAM. These values are applicable for all SNR levels (30 and 70% verification points). 
Hence the prerequisites have changed: had this been known from the start it could have influenced the implementation margins applied by individual companies for their submissions (and it may influence they way in which implementation margins will be applied for outstanding tests). NXP proposed margins to account for UE EVM in [2]: 0.25 dB for 16QAM and 0.5 dB for 64QAM. These margins are relevant in cases in which companies have not already included this, underestimated the effect, or not properly accounting for it.
From a system perspective it appears reasonable to so that control channels like PDCCH and the robust MCS (QPSK) have some reasonable base-line performance reflected in the minimum performance requirements, the purpose of which could be questionable otherwise, and these should be matched between data and control. LTE is also a reuse one system with significant co-channel interference. Preferably, additional margins should therefore be not be used for these cases to increase the minimum SNR required.

In this contribution we propose to continue using the average as a baseline for the requirements. Additional margins for 16QAM and 64QAM could be applied in challenging cases for which the average appears uncertain, or for test cases with limited input contributions. The biggest differentiator in the supplied results is channel estimation (no reference receiver is used for LTE).
2    Additional margin for the average
We pick one example to study the spread of data. In [3] ideal alignment results are collected and we take a 64QAM ETU70 case as an example in Figure 1. At 70% TP the span of these alignment results exceeds slightly 1 dB, the span of the impairment results amongst the companies that supplied alignment results is 1.2 dB [4]. The average will also depend on the distribution of the results within the span, but the span is comparable but is shifted slightly more than 1 dB in this case, which gives the order of the margins supplied by different companies for this particular case. 
An extra margin of 0.8 dB would then be added if margins are applied. 
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Figure 1: Ideal results for a 64QAM case.
If this had been known from the start, then individual companies could modify their individual margins should these be conservative (big impairment) and already include the technical aspects underlying the additional margin and e.g, other manufacturing tolerances. It is also noted that RAN5 will add a test tolerance.
The impact of certain impairments such as IQ imbalance is dependent on the SNR operating point.  The proposed margins in [4] are of the same order as the standard deviation of the individual results, but it should be noted that this deviation is test dependent.
Nevertheless, there could be challenging cases like 64QAM with difficult channels in which the resulting average is considered too aggressive (control decoding not an issue at these SNR), whence an additional margin could be justified. The margins proposed in [2] appear reasonable: 0.25 dB for 64QAM and 0.5 dB for 64QAM (compare the order of magnitude of the submitted margins for the case in Figure 1). Application of a additional margins should be made on a case by case basis.
3     PDCCH and coverage and handover
For PDCCH there is no HARQ and the detection performance is more challenging. There is also compromise between decoding delay and detection performance that must be accounted for. Robust control channel performance is a prerequisite for operation, particularly for a reuse one system with limited means to fix interference problems by e.g. fiddling with the frequency plan. For PDCCH the first results indicate a large spread of the submitted data with a 3.4 dB span around an average SNR operating point of about -1.5 dB (for the most robust mode with a channel providing diversity). Boosting can be applied and is feasible for the larger channels that may have spare RE, this helps in a noise limited scenario but not necessarily in an interference-limited counterpart.
Whichever control channel that is limiting (as assuming balanced link budgets), one notes that
· assuming and Okumura-Hata model, then a 1 dB difference in minimum performance requirement implies a reduction of the cell range of 7%, or 14% cell size of the nominal cell plan,
· the higher the SNR required, the bigger the risk for handover or reselection failures at cell borders where several cells should be detected (inter-cell interference). 
The performance in a live network must obviously be better than the minimum performance requirements, but the latter will ascertain some base-line performance for UEs in the field.
Considering the limited possibilities and the constraints on the control channel, it is recommended not to add any additional margins in these cases.
4    Proposal

The average of the results with impairments supplied by different companies should be the baseline for setting the demodulation requirements, this has been the prerequisite from the start [1]. 

In cases where the average appears uncertain, it is proposed to adopt additional margins of 0.25 dB for 16QAM cases and 0.5 dB for 64QAM to account for e.g. UE EVM or practical channel estimation challenges. However, other values could be considered on a case by case basis if necessary, but should not be too large since companies have already added impairment effects in their submissions. 
For control channels, no margins should be applied, for the minimum performance should supply some basic robustness for E-UTRA deployments. It is also noted that RAN5 will add test tolerances not to fail any good UEs. 
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