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1 Introduction
[1] provides the core requirements for the new MTC WI. One of the preferred techniques captured in [1] is repetition. Specifically this new WI requires support for a channel BW of 1.4 MHz. Clarifications are required on (i) on-demand BW could be allocated to MTC devices and (ii) this new MTC band relates to 6 PRBs or to the overall BW required by 1.4 MHz, when operating inside a 10 or 20 MHz system.
2 Discussion
Accordingly to [1]:
“Section #9.5.3.1 [1] indicates the possibility of applying power boosting on PRACH sequence employed by reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband, while the control channels are still allowed to use the carrier bandwidth. Uplink channel bandwidth and bandwidth for uplink and downlink RF remains the same as that of normal LTE UE”
Therefore [1] specified a 1.4 MHz BW allocated for MTC traffic. Since the overall system is intended to support mixed machine/human traffic, this band is actually specified as a part of the overall RAN allocated band (e.g. 10 or 20 MHz) and not as a stand-alone band.

While a 1.4 MHz stand-alone system comprises 6 RBs and the related guard bands, 6 RBs occupy a band of 6*12*15 kHz=1.080 MHz. Therefore we must differentiate between BW=1.4 MHz and 6 PRBs allocation.
Proposal 1: DL/UL PHY resources of 6 PRBs are allocated to MTC traffic as the main MTC Band.  
Assuming:
· 6 PRBs (equivalent to 1.4 MHz and disregarding the related guard bands)




(1)

· 1 subcarrier employed by UL control channels









· 2 symbol per frame for DM-RS

· No SRS allocation

The related UL MTC resource capability is:

6 PRB * 11 subcarrier * 12 symbols * 100 frames = 79,200 RE/s






(2)

Based on Tokyo urban traffic model [2] and MTC devices located in technical rooms challenging NLOS propagation), the supporting modulation and coding would be 1/2QPSK.






(3)

Based on (2) and (3) the related UL MTC throughput would be:

ThruMTC = 79.2 kbps

















(4)

 For the traffic mentioned model [3] and assuming 2 PRACH subframe per frame, the maximum reporting rate is:

(6017 homes * 3 sensor/home * 1000 bit/report)/79200 bps * 0.8 = 4.4 min





(5)

Observation 1: The minimal reporting rate of a 6 PRBs band could not properly support properly triggered reporting traffic. 
This is particularly related to grid wide events like power grid failure/reconnection, pressure variations appeared on gas and/or water grids, terrorist attack .
A mixed human/machine system should be able to allocate on-demand BW to machine traffic, beside the main MTC band 
Proposal 2: Additional PHY resources could be allocated to MTC traffic, dependent on traffic demand, with a granularity of 6 PRBs.
It should be noted that the MTC traffic is asymmetrically (UL centric) since the reporting take place in UL only.

Proposal 3: Additional PHY resources could be allocated to MTC traffic asymmetrically, depending on MTC traffic requirements. 

In order to reduce signaling, a simple way to assign a frequency band to the main DL/UL BW would be to assign a fix allocation. This should not preclude other ways to be discussed.
However, should additional MTC resources be allocated, due to MTC traffic requirements, these additional MTC bands could be semi-statically configured or dynamically allocated, possible using DCI grants 

Proposal 4: The frequency location and RB assignment of the reduced BW and the additional MTC bands should be clarified.

3 Conclusions

The following clarifications are proposed, in order to clarify MTC WI BW requirement.
Observation 1: The minimal reporting rate of a 6 PRBs band could not properly support properly triggered reporting traffic. 
Proposal 1: DL/UL PHY resources of 6 PRBs are allocated to MTC traffic as the main MTC Band.  
Proposal 2: Additional PHY resources could be allocated to MTC traffic, dependent on traffic demand, with a granularity of 6 PRBs.

Proposal 3: Additional PHY resources could be allocated to MTC traffic asymmetrically, depending on MTC traffic requirements. 
Proposal 4: A clarification on the frequency location of reduced BW as well the method of RB assignment should be provided.
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