Page 1

3GPP TSG-RAN WG1 #77
R1-141953
May 19 – May 23, 2014

Seoul, Korea
Agenda item:
6.2.2.2
Source: 
Qualcomm Incorporated
Title: 
Half-duplex operation for MTC
Document for:
Discussion/Decision
1
Introduction
Half duplex FDD (HD-FDD) is seen as a technique that can reduce the cost of an MTC UE by simplifying the RF components. In this contribution, we present our views on HD-FDD for MTC UE.
2
Whether or not current specification is sufficient to handle Tx/Rx and Rx/Tx switching
For HD operation based on the current specification, at the beginning of every subframe, the UE determines whether or not it has to transmit UL signals, if not, then UE will monitor the DL. 
With the implicit UL/DL switch described above, there can be possible misalignment between UE and eNB due to potential PDCCH miss detection/ false alarm or RRC re-configurations. 

One approach is to leave mitigating the impact of this completely up to eNB scheduler implementation. 
Another approach is to introduce an explicit UL-DL configuration for HD UEs. In this solution the eNB signals to the HD-UEs an explicit set of DL/UL subframes to be used. If an explicit UL/DL resource assignment is used then PHICH, PDCCH and CSI reporting should follow the allocation mapping, otherwise no modifications are required for those transmissions in HD-FDD UE. Considering the specification impact of introducing an explicit configuration at this time, we prefer the eNB implementation based approach. 
Proposal 1:

· HD operation of MTC can be supported by implementation, no specification change is needed. 
With one oscillator, the switching time is significantly larger than the case with two oscillators. Therefore, RAN4 recommended 1 ms switching time between UL and DL. From an implementation point of view, eNB can schedule DL and UL subframes with at least 1 ms apart, and then it will allow sufficient time for the worst case switching time assumed by RAN4 in [1].
3
Number of local oscillators

Our view on the number of local oscillator (LO) is to keep the same as the one assumed in RAN4 LS [1]. So we propose to use only one LO in MTC UE. 

Proposal 2:

· We propose the keep the same RAN4 assumption regarding single local oscillator for Low-Cost HD-UE.
4
Number of HARQ processes

In RAN1#76 has been agreed to keep the number of HARQ processes unchanged from Rel-11for MTC UE not in coverage enhancement, with an FFS for HD-MTC UE. 

For legacy UE there is no difference in the number of HARQ processes in FD-FDD and HD-FDD, it is set to 8 in both configurations. For a low cost UE working in HD-FDD, there is potential cost/complexity saving by reducing the number of HARQ processes. To minimize the specification impact, we can keep the same number of HARQ processes and soft buffer size for HD operation. 

Proposal 3:
· Keep the same number of HARQ processes as FD-FDD for MTC UE operating in HD-FDD.
5
Conclusion

In this contribution, we presented our view on Half-duplex operation for MTC.  

We make the following proposals:
Proposal 1:

· HD operation of MTC can be supported by implementation, no specification change is needed. 
Proposal 2:

· We propose the keep the same RAN4 assumption regarding single local oscillator for Low-Cost HD-UE.
Proposal 3:
· Keep the same number of HARQ processes as FD-FDD for MTC UE operating in HD-FDD.
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