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1 Introduction
Due to stringent time-plan finalizing the first release of LTE, we need to initiate the discussion on receiver demodulation performance and establish a common understanding and strategy on how such test should be defined.
This paper presents an overview on type of tests needed and also proposes a strategy on defining the requirements.
2 Discussion
Even though the L1 structure is not fully settled in RAN1, there are quite many dimensions to consider regarding the receiver demodulation performance.

· Type of physical channel
· Modulation scheme QPSK, 16QAM and 64QAM)

· Bandwidth (X, Y, 5, 10, 15 and 20 MHz)

The channel models used for LTE are currently under discussion and achieving an agreed definition of LTE channel models is a pre-requisite for all receiver performance tests.

2.1 Physical Uplink Control channel  

For UL physical control channel PUCCH, we can reuse the methodology from UMTS where the RACH is covered by false alarm, detection probability and demodulation of data. The ACK/NACK from the HARQ process is covered by false alarm and mis-detection. For UTRA, there are no requirements for CQI reception in the BS but for LTE, we might consider the CQI detection performance tests for proper CQI reception in the BS. This should include the scenarios for MIMO.
2.2 Physical Uplink Shared channel (PUSCH)
For UMTS, various FRCs with PC turned off were used where the quality of control signaling were captured in separate tests in the UE. This could be a useful approach for LTE to adopt where for each bandwidth and channel models, a number of tests based on the modulation schemes and certain coding rate can be deducted from link adaptation curves (10%, 50% and 90%). Testing the highest modulation scheme close to peak rate for certain bandwidth, implicitly covers the receiver impairments. 
Due to LTEs capability for frequency domain scheduling and resource allocation, there is a need to not only cover full RB allocation but also consider partial allocation over the supported bandwidth.

Variable reference channels could also be used but this would require significantly more investigation to ensure that with limited number of tests, the behavior of the control signaling is also captured therefore we propose to exclude the VRC concept for LTE BS.

2.3 Reference measurement channels

Beside the demodulation performance tests, there is a need to define reference measurement channels for other radio related requirements e.g. static sensitivity, ACS, blocking, receiver inter-modulation. Due to flexibility in bandwidth and RB allocation, such measurement channels can be defined in various ways adapted for different usage. Since reference measurement channels are static and used for other radio related issues, the HARQ process should be excluded.
For a certain bandwidth, it is possible to define one service allocating all resource blocks (preferably lower order modulation and coding) which could probably would be good as a measure for static sensitivity but such RB allocation is not fully relevant for being used for other radio requirement such as blocking, ACS etc. Other possible approach is to define services allocating few RB and use the service to allocate the full BW. This could also be used as static sensitivity but also for other radio requirements capturing possible radio imperfections where the first approach is not fully capable of. For the second approach, since the QoS criteria should be valid for all users and tested, the verification time could be longer depending on how the services are designed. 
Due to frequency domain allocation in LTE, the reference measurement channel consideration is far more complicated than UTRA, therefore we encourage further discussions before settling any approach.
3 Conclusions
To meet the stringent time plan, RAN4 needs to settle the testing strategies for BS receiver demodulation. In this paper we propose to adopt the strategies from UTRA (due to similarity between LTE and UTRA). We also propose to include CQI reception tests and cover partial RB allocation in the LTE BS as well. 

The need for reference measurement channels and the properties of such is also discussed in this paper.









