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1 Background
In this contribution, we provide our view on possible methods how RAN1 specification aspects and related simplifications may reduce the UE cost for MTC devices.
2 Discussion
RF vs. Baseband cost saving potential

In the last RAN1 meeting, a lot of contributions discussed bandwidth reduction. On this topic, we should separate the discussion between RF part and baseband part. As analyzed in [1], our view is also RF band reduction does not so much contribute for cost saving. It could be more cost effective to have the commonality with non low cost MTC devices and to increase the economics of the scale because bands could be more region/area specific. On the other hand, the majority of the baseband component can be designed band-agnostic. Therefore, specific designs of baseband for low cost MTC could still obtain the economics of the scale gain. Compared with RF, the baseband simplification could reduce the complexity or requirements of e.g. FFT size, channel estimation, buffering, FEC decoding. 
The separation between RF and baseband applies similarly to DL reception as well as UL transmission cost saving. Therefore, UL baseband simplification can be more the focus of the SI than RF bandwidth reductions.
RF costs can mainly be saved if requirements for the number of supported bands can be reduced; however this is not so much a RAN1 aspect.

We think it makes sense to evaluate the cost saving benefit on the RF side as well as on the baseband side, and therefore suggest checking with RAN4 about their view on achievable RF complexity and cost-saving gains by means of an LS.

Hereafter, we take a closer look at possible simplifications mainly related to the baseband design.

FFT size / maximum bandwidth
If the maximum bandwidth is smaller than 20 MHz, then the required number of operations for the FFT at the receiver or DFT at the transmitter can be reduced. When the operations are estimated to be scale with Nxlog(N), a reduction from 20 MHz to 1.4 MHz could reduce the required calculations to roughly 4%. This also means smaller memory requirement and buffering on the sampling level, as well as a smaller required sampling frequency. Note as FFT processing would be carried out by each OFDM symbol level, the amount of buffering memory is relatively smaller compared with other part of the memory like buffering memory before/during FEC and HARQ buffer.
However, the FFT/maximum bandwidth reduction comes at the cost of being able to use only adjacent subcarriers or PRBs for control and data signalling. Then, the spectrum efficiency of these UEs are greatly affected by the lack of frequency diversity and the limited available frequency scheduling gain. This is true also in the uplink because of the lack of sufficient hopping distance and scheduling gain. 
Maximum bit rate / modulation scheme / spatial multiplexing
The current design requires each UE to be capable of receiving and transmitting up to 100 PRB, which translates into a quite large maximum transport block size despite the fact that a category 1 with 100 PRB assignment could imply very low coding rate. This in turn affects buffering memory before/during FEC, HARQ buffering and FEC decoding design and complexity. From that perspective, we think it is worth to study a smaller maximum transport block size that needs to be supported with sufficient coding rate. We expect that at least for the envisaged scenarios within this SI, multiple codeword transmission (as offered by spatial multiplexing) is not required. From that aspect, similar to category 1, we expect only one layer would be sufficient.
Uplink transmission and resource allocation
Similar to downlink, we think the reduction of bandwidth on RF part and IFFT processing component does not so much contribute on the cost saving but rather more impact on system efficiency. Therefore, we propose to have separate discussion between RF/IFFT processing part and the remaining of the baseband part cost saving.
3 Conclusion

We propose to have separate discussion between RF/FFT/IFFT related part of the bandwidth saving and the remaining part of bandwidth saving on both downlink and uplink. It would be especially good to ask RAN4 whether cost saving is expected on bandwidth saving on RF component or not.
We suggest using the following items as starting points for the cost-saving discussion:

· Reception of just a single-layer transmission is sufficient

· UL single-cluster transmission with hopping is sufficient

· Supported maximum bit rate can be reduced compared to a category 1 UE
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