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1 Introduction
[1] provided the core requirements for the new MTC WI. One of the recommended techniques is repetition [1]. Specifically this new WI supports PHY resources for an equivalent channel DL BW of 1.4 MHz. Clarifications are required on: 
(i) on-demand BW could be allocated to MTC devices dependent on their traffic  
(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 DL 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 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)

PDSCH frequency allocation for low-cost MTC UEs
PDSCH frequency allocation for low-cost MTC UE is one important topic requiring a solution. There are several methods mentioned in the last RAN1 meeting, i.e., pre-defined/fixed manner, dynamic and semi-static way. 

(1). Pre-defined/fixed allocation

It is the simplest option from UE point of view. 
Benefits:

· No additional configuration procedure to cause control signalling overhead. 
Drawbacks:

· Impact on the scheduling flexibility of the system: only time domain flexibility available which would result in additional latencies, once massive traffic will occur (e.g. event triggered traffic following massive power outages). 
· Human traffic impact (in terms of additional latencies and ultimately QoS), since eNB’s scheduler may have less flexibility to schedule any human traffic on the MTC band.

· Suboptimal protection to frequency selective fading.

· In addition, there may also be cases that the network deployment changes or the UE offloading is needed. In such case
These points indicate that the fixed allocation cannot flexibly accommodate usual network machine traffic scenarios.
(2). Dynamic allocation
If the frequency location of PDSCH for low-cost MTC UEs is dynamically changed, it is actually the same as one of the techniques for reduced peak rate, i.e., restricting number of PRBs. 
Benefits

· Increased scheduling flexibility and frequency selectivity gain. 
Drawbacks
· Such dynamic manner of PDSCH frequency allocation cannot bring obvious scheduling gain for MTC UEs, given the low mobility and slowly changing channel for an MTC UE. 
· Increased control signaling overhead for scheduled MTC UEs.
(3). Semi-static allocation
Benefits

· Optimal flexibility - control signaling overhead trade-off.
· Better immunity to frequency selective fading vs. the static allocation.
· Less control overhead than the dynamic method.
Drawbacks:

· Lesser immunity to frequency selective traffic fading than the dynamic allocation.

· More control overhead than the static method
Based on the above, MTC UEs employing same frequency location, assuming reduced bandwidth, can be regarded as one group. Hence the MTC UEs in one group can be efficiently scheduled through some optimization applied on the message reporting procedure. For example, assuming (i) delay tolerant traffic, (ii) low mobility attributes of the coverage deficit MTC devices and (iii) slow environment variation characteristics, some parameters relating to PDSCH scheduling could be configured using a long-term period and also be reused within one group. 
Regarding the resource block assignment (RBA) parameter, it could be further studied the new “virtual system bandwidth” hypothesis. If so, some signaling overhead could be potentially reduced. Therefore, DCI carried by common searching space could support the scheduling function in a grouped manner, not only for the resource allocation but also for the other potentially shared parameters (e.g. MCS. etc).
Proposal 2: Semi-static configuration of PDSCH frequency allocation for low-cost MTC UEs should be considered.
3 Conclusions

The following clarifications are proposed, in order to clarify MTC WI BW requirements.
Proposal 1: DL/UL PHY resources of 6 PRBs are allocated to MTC traffic as the main MTC Band.  
Proposal 2: Semi-static configuration of PDSCH frequency allocation for low-cost MTC UEs should be considered.
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