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1 Introduction
During RAN4 #42bis, the discussion on LTE receiver performance was initiated [1]. This paper further elaborates on LTE receiver demodulation performance to be able to converge to a common understanding and strategy on how receiver performance requirements should be defined.
2 Discussion
Even though the L1 structure in RAN1 and LTE channel models in RAN4 is not fully settled, it should be possible to come to a conclusion on type of and how the receiver performance tests can be performed. 
The legacy split between control and shared channel is fully applicable for LTE where for shared channel even though the structure of control part is not settled, certain assumptions on quality of the control parts can be done for throughput tests as in HSDPA and EUL. 
Since LTE supports flexible bandwidths, it is necessary to have a number of tests for each bandwidth when applicable. Due to large number of supported BW in LTE, it is also important to limit the number of tests per BW to ensure that the total test matrix is reasonable and still covering the crucial part of receiver performance.

Thus for every supported BW we propose test criteria as discussed in the following chapters. 

2.1 Physical Uplink Control channel  

2.1.1 RACH
For UL physical control channel PUCCH, the RACH performance requirements can be covered by:

· False alarm

· Detection probability 
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2.1.2 HARQ functionality

The ACK/NACK from the HARQ process can be covered by:
· The probability of ACK false alarm, P(DTX->ACK) (= false ACK detection when DTX is transmitted) 
This error can occur when the receiver was not able to receive the L1 control information and therefore was not able to detect that data was intended for itself. Then it does not send any feedback, but the data sender might erroneously detect a HARQ ACK. This also could lead to a residual HARQ transmission error.
· The probability of ACK mis-detection, P(ACK->NACK or DTX) (= mis-detected when ACK is transmitted) 
· The probability of NACK mis-detection, P(NACK->ACK) (= mis-detected when NACK is transmitted) 
NACK -> ACK error: causes data loss at the HARQ layer. (HARQ ACK-> NACK error causes “only” an unnecessary retransmission.)

In UMTS the CQI reception was not included in HARQ functionality performance tests and could probably be excluded for LTE as well. This would need further discussion.

2.1.3 Channel sounding

The channel sounding can internally within e-NB be used for scheduling and therefore it is not necessary to define specific performance requirements for.
2.2 Physical Uplink Shared channel (PUSCH)
As discussed in [1], we propose to exclude the VRC (variable Reference Channels) for LTE and re-used the FRC (Fixed RC) concept with UL power control turned off. This would imply that the quality and performance of control signaling shall be captured in separate tests in the UE. 
For any supported BW, we would propose to have two set of throughput tests, one with full RB allocation and the other with partial RB allocation.

2.2.1 Full RB allocation

For the defined channel models and any supported BW, we should define throughput tests at ~10%, ~50% and ~90% of the achievable peak rate. 
By this approach, it is possible to cover various modulation scheme and coding rates. Other benefit with this approach is the impact of e-NB receiver impairments is implicitly covered when testing bit-rates close to peak rate.
2.2.2 Partial RB allocation

Due to LTEs capability for frequency domain scheduling and resource block allocation, there is a need to not only cover full RB allocation but also consider partial allocation over the supported bandwidth.

Considering the full RB allocation, there is a need to capture the performance when only a single RB is allocated. This together with full RB allocation captures the extremes in terms of RB allocation.

Due to stringent time plan for the first release of LTE specifications, the combination of full RB allocation and single RB allocation might be sufficient to capture LTE receiver performance. 

If it is believed that there is a need to cover other RB allocations between single RB and full allocation, we would propose to use partial RB allocation of 25% and 50% of total available RB for any supported BW in the later release of LTE specifications or at least limit the partial allocation to 50% allocation for the first release.
3 Conclusions
In this paper we propose an approach on how e-NB receiver performance should be defined. We promote to adopt some strategies from UTRA (e.g. FRC, exclusion of PC in UL) and add appropriate LTE related part. 
We also propose to limit the tests for the first release of LTE specification due to tight time plan.
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