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1 Introduction
In this paper, we discuss band specific/agnostic RF issue for MTC devices. We also propose on band selection for MTC study.
2 Background

In [1] an important way forward was agreed for works on MTC devices:
· Create a new TR for RAN4 to capture all the MTC related RAN4 agreements. 
· Investigate whether RAN4 RF core requirements can be introduced as being generic for all bands and if not prioritize which bands RAN4 will investigate with respect to defining RAN4 core requirements for low cost MTC UE.  

· Initially prioritize the investigation of RF requirements for, and agree on initial list of impact to specification by RAN4#69 for:
· Single receiver MTC UE implementations.
· Half-duplex MTC UE implementations
· Initially investigate the impacts of 
· MTC UE requirement of a TBS of 1000 bits 

· limiting the data in the DL to 6RB will be included as part of this analysis
      on reference sensitivity and the definition of a new reference measurement channel for MTC UEs.
Target work plan will be agreed by RAN4#69.

Later on in last RAN4#69 some progress have been made:
The skeleton of the MTC TR is agreed RAN4#69 meeting given in R4-136897.

An MTC work plan is agreed in the last RAN4#69 meeting given in [8] and reproduced below.
Agreed Work plan [8]:
Work plan of core part for low cost MTC UE is proposed in RAN4 as below:
· RAN4 #69 (11 - 15 Nov 2013): 
· Discuss and agree on the work plan for MTC RF requirement
· Discuss and agree on impacted RF requirement specifications MTC RF UEs
· Agree on the bands to be analysed for band specific requirements and any other analysis assumptions.
· RAN4 #70 (10 - 14 Feb 2014): 

· Discuss and agree on RF specification changes for agreed bands
· Discuss on new UL and DL measurement channel
· Discuss on how to specify reference sensitivity for MTC UE
· Initial analysis of RRM impacts and results
· RAN4 #70bis (31 Mar - 4 Apr 2014): 

Finalization of reference sensitivity and other requirements for MTC UE
· RAN4 #71 (19 - 23 May 2014): 

· CR for core parts in RAN4 for low cost MTC UE
A text proposal for the MTC RAN4 TR was attempted in [9], however wasn’t approved.

Although it was intended in the work plan that the group agree on bands to be analysed for band specific assumptions in RAN4#69 meeting, it didn’t actually happen. Vodafone proposed to consider band 8 and 20 and lower bands like APAC 700 and US bands [4]. However, no decision appears to have been made. 
3 Discussion
Some of the papers presented in RAN4#68-Bis and 69 meetings, discussed on band specific and band agnostic approaches for MTC RF studies in RAN4. 
REFSENS defined in section 7.3 of [10] is mainly impacted by specific band. Many other requirements in section 7 such as adjacent channel selectivity (ACS), in-bnad/out-of-band/narrow band blocking, spurious response, wideband intermodulation etc are expressed relative to REFSENS implying their dependence on specific bands [5], [6].

Some papers [2], [3] proposed that the RF studies for MTC be carried out completely band agnostic. Another paper [5] proposed that the RF studies for MTC be carried out for a single sample band at first, then expanding for other candidate bands.
However, while the above two proposals are standing at two opposite ends, we believe that a compromised approach works best. Here we note the proposal 1 in [7] should be taken further ahead.

Although MTC devices can virtually be introduced in any frequency band, it’s more likely to be introduced in mostly sub 1 GHz bands and with some applications in up to 2.5 GHz bands. The main reason behind is the favourable propagation and penetration characteristics of lower frequencies. Many of the MTC applications would require the MTC devices to be under cover or placed in non-line-of-sight with heavy obstacles and occasionally placed underground.

Hence, we propose to select a bunch of representative bands selected from various parts of the frequency spectrum to be studied first. One to two bands can be selected from 700-800 MHz bands and one band can be selected around 2 GHz band.

There are existing products to serve use cases similar to MTC. Some examples are IEEE 802.15.4g [11], Wi-SUN products. However, they are promoting the usage in unlicensed bands in various parts of the world. Various utility companies are considering applications of MTC like technologies in lower bands such as 950 MHz, 450 MHz bands etc. So lower bands seem to be popular (with reason) and shall be studied first in RAN4 (licensed spectrum) to compete with existing alternatives and quick market penetrations. 
Hence we propose:
Proposal 1: Consider one or two sub 1 GHz band and one above 1 GHz band to define requirements for MTC devices.
4 Conclusions

In this contribution, we discussed regarding the bands to define requirements for MTC devices. 

Proposal 1: Consider one or two sub 1 GHz band and one above 1 GHz band to define requirements for MTC devices.
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