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1. Introduction
Motivated by the goal of avoiding, in the future, the need to maintain a separate GSM/GPRS network just for MTC devices, the study item of provisioning of low-cost MTC UEs based on LTE was proposed and approved [1]. The most important factor for the business success of LTE based MTC is obviously cost if satisfactory coverage & power consumption can be ensured as well.   
In the last RAN1 #67 meeting, it was agreed that the reference for the cost comparison for the low cost MTC device will be a single band, single RAT, Cat-1 UE, and operating on a 20 MHz carrier. Also, the following techniques have been identified for further analysis:
· Reduction of maximum bandwidth
· Single receive RF chain
· Reduction of peak rate
· Reduction of transmit power
· Half duplex operation
A tabulated analysis of most of the proposed techniques can be found in [4]. In this contribution, we present more detailed analysis on peak rate reduction. We follow the structure of the TR section 6 so that most of the text in all the sections can be considered as text proposal.

---------------------------Text Proposal Start (other than the text in brackets) ------------------------------------

2. Description
Peak rate reduction is the direct outcome from the following requirement:
· Support data rates equivalent to that supported by [R’99 E-GPRS] with a EGPRS multi-slot class [2] device [2 downlink timeslots (118.4 Kbps), 1 uplink timeslots (59.2 Kbps), and a maximum of 3 active timeslots]. This does not preclude the support of higher data rates provided the cost targets are not compromised. 
It is expected that this reduced requirement will have no performance or spec impact, but only cost benefit.  

3. Analysis/evaluation of performance against requirements
An analysis of the technique against system requirements is provided in this section. The analysis is to be used in combination with the cost analysis:
Table 1. Impact of reduction in peak 
	Metric
	Impact (Yes/No)

	Coverage same as GSM/EGPRS [and legacy LTE]
	No

	Minimum Data rate
	No

	Power consumption
	No

	Impact to non-MTC UE
	No

	eNB Hardware impact
	No

	Impact on specification
	No

	Cell spectral efficiency
	No

	…..
	

	……
	



[Editor’s Note: Whilst the Low cost MTC UE based on LTE is required to meet all the requirements, a particular requirement may not be applicable to an identified technique. Evaluation/analysis of impact (positive/negative) to be provided below for only for the requirement’s that has an impact (indicated by “Yes” above in the table). Below shown are example placeholders for some analysis/evaluation of some of the requirements]
4. [bookmark: OLE_LINK25][bookmark: OLE_LINK8]Analysis/evaluation of cost reduction  
Quantitative cost analysis for different proposed technique is conducted based on the percentage cost of all the related cost drivers (e.g., [3]). In particular, the cost drivers are listed according to functional blocks, each with a percentage cost value with respect to RF or baseband portion. Functional blocks whose cost will likely scale with bandwidth (i.e., sampling rate) or data rate are listed separately, thus the cost reduction due to change in bandwidth support and/or data rate can be accounted for more easily in overall cost saving analysis. In order to understand the overall contribution to cost reduction from a technique, especially in combination with other cost reduction techniques, it should be noted that the relative percentage savings of each different technique are multiplicative.      

A list of potentially affected cost areas is captured in the table below: 

Table 2. Cost areas & analysis for peak data rate reduction 
	
	Cost Analysis

	RF
	No saving

	BB 
	

	       Turbo decoding
	Lowered complexity from reduced data rate  

	       HARQ buffer size 
	Significant saving (e.g., 99% if reduced from ~10Mbps to ~0.1Mbps)



Peak rate reduction achieves cost saving thanks to mainly HARQ buffer size reduction. Note that we should not double count the HARQ saving from this technique and other techniques such as reduced BW (94% HARQ buffer reduction from maximal data rate achievable at 20MHz 100PRB to 1.4MHz 6PRB). 

[Our observation: 
· Total cost saving: 15.5% with reduced peak rate requirement.
]

---------------------------Text Proposal Ends ------------------------------------

5. Conclusion 
In this contribution, we present more detailed analysis on reduced peak rate. 

We propose: 
· Consider text in all the sections as text proposal  (other than the text in brackets)
· Note the total cost saving of 15.5% with reduced peak rate requirement.
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