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1 Introduction
The objective of the Rel-12 work item on “Low cost & enhanced coverage MTC UE for LTE” [1] is to specify a new low complexity UE type supporting the following capabilities:

· Single receive antenna
· Downlink and uplink maximum TBS of 1000 bits
· Reduced downlink channel bandwidth of 1.4 MHz (6 PRBs) for data channel in baseband

This low complexity UE should be specified for all LTE duplex modes including TDD, full duplex FDD (FD-FDD) and half duplex FDD (HD-FDD).

RAN1#76 agreed that the low complexity UE should have the same number of HARQ processes as normal LTE UEs in TDD and FD-FDD but the number of HARQ processes in HD-FDD was left for further study.

2 Discussion
RAN4 has indicated that for a low complexity HD-FDD MTC UE, the Rx-to-Tx and Tx-to-Rx switching time is up to 1 ms if a single oscillator is used [2].
The figures below show the resulting time line in HD-FDD with downlink data transmissions and associated PDCCH and PUCCH transmissions. The first figure shows today’s same-subframe scheduling (PDCCH and PDSCH transmitted in the same subframe) and the second figure shows what it would look like if cross-subframe scheduling would be adopted for low complexity UEs (PDCCH transmitted in one subframe and PDSCH transmitted in the next subframe). In both cases the HARQ-ACK feedback on PUCCH is assumed to be transmitted 4 subframes after the PDSCH transmission.
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Figure 1: Time line when PDSCH and the associated PDCCH are transmitted in the same subframe
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Figure 2: Time line when PDSCH is transmitted one subframe after the associated PDCCH
In both the same-subframe case and the cross-subframe case, when 1 subframe is inserted at every Rx-to-Tx and Tx-to-Rx switch in line with the guidance from RAN4, it seems like it may be reasonable with 3 HARQ processes in HD-FDD.
Supporting 3 DL HARQ processes instead of 8 would reduce the corresponding required soft buffer size with 62.5% from 8*3168=25344 bits to 3*3168=9504 bits. The potential overall UE modem complexity reduction from reducing the number of HARQ processes is in the order of 1% of the UE Cat-1 modem complexity. The reason that the complexity reduction is not that large is that the soft buffer size is already quite small due to the peak rate reduction (1000 bits max TBS).
Proposals:
· A low complexity UE in half duplex FDD operation is only required to support 3 HARQ processes.
· The soft buffer size for a low complexity UE only supporting half duplex FDD operation is 3*3168=9504 bits.
3 Conclusions

Proposals:
· A low complexity UE in half duplex FDD operation is only required to support 3 HARQ processes.
· The soft buffer size for a low complexity UE only supporting half duplex FDD operation is 3*3168=9504 bits.
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