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1 Introduction

In the RAN WG4#42 discussion about UE receiver performance requirements was started and main principles of for examples UE ACS [1] were captured into the 36.80x TR. This contribution continues discussion on various RF related requirements for UE receiver.
2 Analysis and Proposal
3GPP TS 25.101 release 7 contains following RF performance requirements for UE receiver in section 7.
As the purpose of the section 7 requirements is to guarantee that the analog parts of the receiver have good performance (noise figure, selectivity, linearity etc.) it’s proposed that one or two different “down link reference channels” are defined with fixed modulation and coding. One of the channels should represent low SNR and the other possibly high SNR case. The section 7 requirement can also be defined without HARQ, which will simplify and also speed up the testing of the UE. QPSK modulated signal with 1/3 coding could be used as low SNR channel 64QAM modulated signal with 3/4 coding as high SNR channel. The relative throughput versus SNR of these two channels in AWGN channel with 1 TX / 1 RX, no HARQ, and true channel estimation is shown in figure 1. With high number of sub-carriers the maximum throughput of 1/3 coded QPSK channel is achieved with SNR of 0dB and about 17.5dB is needed for 3/4 coded 64 QAM channel.
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Figure 1. Relative throughput of 1/3 coded QPSK and 3/4 coded 64QAM signals
· Section 7.1 General

· Defines the reference point for requirements, which is antenna connector and reference antenna gain of 0dBi is assumed. Similar approach should be taken in LTE also as this is the only practical way forward at the moment. Even if radiated requirements have been set for WCDMA receiver sensitivity and transmitter output power it’s not practical to define all requirements with true antenna performance included but similar approach to WCDMA should be chosen.
· Section 7.2 Diversity characteristics

· In RAN1 it has been assumed for LTE that all UEs are capable of RX diversity reception and this would indicate that also the minimum requirements would be defined for two RX configuration. It’s however proposed that requirements are first written for one RX only and then extended to cover also the diversity reception.
· Section 7.3 Reference sensitivity level
· The reference sensitivity requirement should be defined using low SNR reference channel for full bandwidth reception. The noise figure of the LTE UE should be the same as for WCDMA UE.
· The requirement should be set for 1RX but with both receivers configured performance should be 2dB better.
· Assuming 9dB noise figure and about 2dB IM for Band I (as in WCDMA) and 0dB SNR requirement the Ior level for 1 RX 5MHz option would become:
Noise floor:-174+10*log10(15000*300)+9= -98dBm
SNR= 0dB+2dB= 2dB

Îor,1RX= -96dBm

Îor,2RX = -98dBm
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· Sub-band sensitivity requirement is FFS.

· High SNR sensitivity requirement is FFS.
· Section 7.4 Maximum input level
· The maximum input level requirement should be defined for both low and high SNR reference channels.

· The requirement should be set for 1RX but with both receivers configured performance should not be any worse.

· Section 7.5 Adjacent Channel Selectivity (ACS)
· The adjacent channel selectivity requirement should be defined following the same principles as used in WCDMA using 5MHz LTE carrier as interfering technology. ACS performance of LTE UE should be equal to WCDMA UE up to 10MHz bandwidth, but in order to avoid very stringent selectivity requirements for 15 and 20MHz UEs the ACS requirement should be relaxed. For 15MHz option 3dB and for 20MHz option 6dB relaxation is proposed.

· Additional ACS requirement could be defined using narrow bandwidth interfering technology. Another way of addressing this issue would be to define narrow band blocking requirement as done in WCDMA.
· The requirements should be set for 1RX but with both receivers configured performance should not be any worse.

· Section 7.6 Blocking characteristics
· The in-band blocking requirement should be defined following the same principles as used in WCDMA using 5MHz LTE carrier as interfering technology.

· The out-of-band blocking requirement should be defined following the same principles as in WCDMA using CW carrier as interfering technology. Spurious response requirement should be defined for blocker frequencies where minimum requirement cannot be met.
· The narrow-band blocking requirement should be defined following the same principles as in WCDMA using CW, GSM or narrow band width LTE carrier as interfering technology. If narrow band ACS requirement is defined there’s no need to define narrow band blocking requirements as they would be redundant.
· The requirement should be set for 1RX but with both receivers configured performance should not be any worse.

· Section 7.7 Spurious response
· The spurious response requirement should be defined following the same principles as in WCDMA using CW carrier as interfering technology.

· The requirement should be set for 1RX but with both receivers configured performance should not be any worse.

· Section 7.8 Intermodulation characteristics
· The intermodulation requirement should be defined following the same principles as in WCDMA using 5MHz LTE carrier as interfering technology.

· The narrow-band intermodulation requirement should be defined following the same principles as in WCDMA using CW, GSM or narrow band width LTE carrier as interfering technology.

· The requirement should be set for 1RX but with both receivers configured performance should not be any worse.

· Section 7.9 Spurious emissions

· In existing WCDMA specifications there’s redundancy between the receiver and transmitter spurious emission requirements. It should be studied if single set of protection values could be used that are applicable when receiver, transmitter or both of them are active.
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