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1 Introduction

In this contribution, we provide our views on which transmission schemes and modes should be supported, and their relation to cost-saving.

2 Required transmission schemes for low-cost MTC UEs
Based on the most applicable scenario for the purposes of the low-cost MTC UE study item, we think it is required that the UE supports DL transmissions based on CRS as well as on DM-RS. CRS-based support is required in order to be operable in existing deployments (including cell search as well as DL data transmission), and DM-RS based operation should be supported in order to support beamforming for stationary UEs.

We therefore identify the minimum set of transmission schemes that a low-cost MTC UE should support as

· Single-antenna port, port 0
· Transmit diversity

· Single-antenna port, port 7

Correspondingly, the minimum set of supported transmission modes consists of

· TM 1
· TM 2
· TM 9
In order to facilitate improved coverage or scheduling flexibility, we further think that transmissions based on antenna port 8 can be supported on top of antenna port 7. This would allow MU-MIMO-style pairing of different low-cost MTC UEs or pairing between low-cost and regular UEs on the same (or overlapping) PRBs.
Therefore, we think the following transmission schemes can be considered for being supported:

· Single-antenna port, port 7 or 8
The corresponding transmission modes for further consideration are therefore:

· TM 8

3 Cost saving effect of reduction of supported transmission modes

Compared to the current UE category 1 design, we expect almost negligible cost savings from a reduction of transmission modes. There are additional aspects related to transmission modes that affect cost saving such as the number of Rx antenna, however we think they are already captured in their own right in the existing analysis within the study item.

From that perspective, we think that a reduced set of supported transmission modes does not add a significant cost benefit compared to other cost saving techniques that are part of the study item. On the other hand, we think that as a consequence of other cost saving measures, support of certain transmission modes could be discussed not so much for cost saving but rather from a need-to-implement perspective. For example, any transmission mode that requires the presence of 2 Rx antenna chains can be removed in case that only 1 Rx antenna chain is adopted.
4 Conclusion

If certain transmission modes can be removed from a UE, we think it should be mainly as a consequence of other cost saving approaches, such as number of Rx antenna chains. For some cost saving approaches, still all transmission modes that have been defined and implemented so far for a category 1 UE can be utilised and can be supported without a significant cost drawback.

From a technical perspective, if there should be any transmission mode that is not supported by a low-cost MTC UE, then at least the following transmission schemes (modes) should be kept:
· Single-antenna port, port 0
(TM 1)

· Transmit diversity

(TM 2)

· Single-antenna port, port 7
(TM 9)
