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1 Introduction
At the RAN1#79 meeting the following agreement on the support of narrow bandwidth for MTC was reached [1]:

· Support narrow bandwidth operations of 6 RBs in both RF and baseband with possible retuning to another narrowband region (within the cell system bandwidth) for communications.
RAN1 has requested that RAN4 provide information on the retuning time to be allowed for retuning between narrowband regions within the cell system bandwidth.

In addition, RAN1 has also requested that RAN4 consider the following aspects within the context of narrowband retuning and UE multiplexing:

· how to handle DC subcarrier,

· Tx-Rx carrier center frequency separation within system bandwidth

· channel raster within each link

In RAN4#74bis these questions were initially discussed and a reply was sent to RAN1 in [3]. In this contribution we discuss TX-RX carrier frequency separation within system bandwidth for Rel-13 MTC.
2 Discussion
It is assumed that the UE can be scheduled with less than 6 physical resource blocks (PRBs) and that a minimum allocation of 1 PRB for both the uplink (UL) and downlink (DL) is supported. Furthermore it is expected that retuning of the frequency of a Release 13 LC UE will be required to support frequency multiplexing of users and to support frequency hopping. Thus the UE could be transmitting with full power in a narrow bandwidth close to the (UL) carrier edge. The RX frequency may simultaneously be located close to the other (DL) carrier edge, see Figure 1. Thereby the effective duplex distance for the UE may be the smaller than the nominal one for the particular band. It should however be noted that the 6 PRBs used for the Release 13 LC UE transmitter and receiver both are located within the same RX and TX frequency ranges employed by a legacy UE. The worst case desensitization scenarios for a Release 13 LC UE limited to 6 PRB bandwidth is less stringent than those for the a legacy UE, which are already taken care of by legacy core RF requirements. It is thus not expected that the RF core requirements need any relaxations as an effect of the possibly reduced UE duplex distance.
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Figure 2: Possible narrowband MTC transmit-receive separation 

Figure 3 shows the spectrum of 6 RB wide (“1.4 MHz”) at the edge of the UL carrier as compared to the spectrum of full 10MHz signal. The emissions into RX band of a low-cost MTC UE will be smaller. As the figure shows the narrowband UE has a better spectral emission than the legacy 10 MHz UE in terms of desensitization. No duplex filter is assumed, but that would affect all curves the same way. Note that, a 1.4MHz UE with its TX and RX frequencies as close as possible in a 10 MHz system bandwidth will experience a worse situation than a legacy 1.4 MHz UE in a 1.4 MHz system bandwidth would. But still, it’s easier to fulfil the same spectrum emission requirements for a 1.4 MHz low-complexity UE than it is for a legacy 10 MHz UE. 
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Figure 3: Spectral emission of 1.4MHz compared with that of 10MHz
Observation #1:
· The impact of the Tx-Rx carrier center frequency separation is not worse than the legacy case and it is not expected to be a concern for Release 13 LC UEs.

3 Conclusion
This paper discussed the impact of narrowband MTC functionality on the RAN4 requirements of a Release 13 LC UE and highlighted the corresponding impacts. In summary, the following major observations and proposals are made:
Observation #1: The impact of the Tx-Rx carrier center frequency separation is not worse than the legacy case and it is not expected to be a concern for Release 13 LC UEs
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