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1 Introduction

In last RAN4 meeting, whether RAN4 RF core requirements can be introduced as being generic for all bands was widely discussed [1] but no agreement was reached. Further investigation should be done by the group in the way forward [2]:

· Investigate whether RAN4 RF core requirements can be introduced as being generic for all bands and if not prioritize which bands RAN4 will investigate with respect to defining RAN4 core requirements for low cost MTC UE.  
In this contribution, some further analysis on this topic is given.
2 Discussion

Since only reference sensitivity requirement is expected to have a big change [3], in this analysis we focus mainly on whether this requirement can be introduced as being generic for all bands. We analyze it from required SNR and transmitter noise point of view, which are two key points to be taken into account to define this requirement.

Required SNR

Required SNR is independent with the band and is the same for all bands. In rel-8 when the reference sensitivity requirement for LTE was initially introduced, it was proposed to define it for single RX port rather than two RX port with diversity. Based on this assumption, required SNR is simulated [4]. Required SNR of -1dB with implementation margin of 2dB was proposed. As the two RX port was adopted as a baseline for receiver, some analysis was provided for diversity case [5]. The conclusion is that reducing the sensitivity by 3 dB when two RX port testing is used to ensure balanced performance and revised the implementation margin to 2.5dB. The final required SNR for two RX port with IM is -1dB-3dB+2.5dB=-1.5dB.

However, for new UE category for MTC, the baseline of receiver goes back to single RX. An easy way to define single RX sensitivity requirement is to simulate new SNR and modify the IM to 2dB without considering any diversity gain.

Transmitter noise
RX noise is generated mainly by noise figure of the receiver and TX residual emission. For small channel bandwidth like 1.4MHz, IM2 products generated by TX leakage should also be taken into consideration. Both TX residual emission and TX leakage level is related to the performance of duplexer. 
It is assumed 9dB as a baseline noise figure and in some bands with small TX-RX separation additional relaxation is adopted to account for difficult duplexer arrangement. These relaxations are considered only on the main chain which shares antenna with transmitter so have great impact by TX. If the receiver has diversity antenna, the diversity chain will not be impacted by transmitter as much as the main chain due to the main-diversity antenna isolation, as in Figure 1, so actually, the diversity chain should have better sensitivity than main chain. However, because the two RX ports are testing simultaneously, current sensitivity requirement for each band is defined assumed diversity chain suffers the same transmitter impact as the main chain.

[image: image1]
Figure 1 Transmitter impact for two RX port
For MTC UE without diversity chain, current duplexer design in the main chain could keep unchanged and the same transmitter impact could also be unchanged. However, due to the reduced downlink channel bandwidth, the average effect of transmitter noise may increase in some cases of downlink locations, detailed discussion could be found in [7]. 
It is noted that further optimization band by band is possible, but may not be a priority given the limited time.

In addition, in-band blocking and out-of-band blocking requirements are also have a few differences between bands, but we still think the difference could be unchanged for each band for low cost MTC UE.
In current specification for FDD, reference sensitivity requirement is defined with transmitter on. But for half duplex FDD, the transmitter and receiver will not work at the same time which means reference sensitivity will not be impacted by TX residual noise and TX leakage. Reference sensitivity requirement could be improved for half duplex FDD similar as TDD and also could be the same for all bands.
3 Conclusion

As discussed above, we believe it is ok to take a generic approach to defining sensitivity requirement for low cost MTC UE. If some specific issues like different UL/DL spacing for a particular band cannot be avoided during the study, we are ok to specify some bands in Rel-12. The specific bands would depend on the operators’ deployment preference. With this high level principle in mind, it is always ok to begin the work with one band and extend to other bands later on.
Proposal: It is proposed to introduce MTC requirements with a generic approach as an objective. If some specific issues for some requirements for a particular band cannot be avoided like UL/DL spacing during the study, we can only specify some bands in Rel-12. The specific bands would depend on the operators’ deployment preference.
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