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1 Introduction

During RAN1 session #67, “reduction of peak rate” is agreed as one of the top 5 potential cost reduction techniques to be evaluated and analysed.  In this contribution, text proposal for evaluation/analysis of reduction of maximum bandwidth is proposed especially including “Impact on specification” ,  “Cell spectral efficiency” and “Analysis/evaluation of cost reduction”.
2 Text proposal

---------------------------------------------------- Start of Text proposal---------------------------------------------------------
6.4 Reduction of peak rate
6.4.1
Description
Study Item of Provision of low-cost MTC UEs based on LTE[1] takes GPRS/EDGE data rates as a target for low cost MTC UEs (the peak rates for the low-cost MTC UEs need to be at least 118.4 kbps in downlink and 59.2 kbps in uplink). 

“Reduction of peak rate” means to reduce the peak rate requirement of MTC LTE UEs from 10 Mbps to a much lower level ( at least 118.4kbps in downlink and 59.3 kbps in uplink) .

In order to support “Reduction of peak rate” feature, it is required to define a new UE category with a much lower peak rate and limit on the maximum supported TBS and HARQ soft buffer size. 

6.4.2
 Analysis/evaluation of performance against requirements 

	Metric
	Impact (Yes/No)

	Coverage same as GSM/EGPRS
	[No]

	Minimum Data rate
	[No]

	Power consumption
	[Yes]

	Impact to non-MTC UE
	[No]

	eNB Hardware impact
	No

	Impact on specification
	[Yes]

	Cell spectral efficiency
	[Yes]


6.4.2.1 Power consumption
“Reduction of peak rate” will have impact on Baseband complexity.  If peak rate of MTC LTE UEs is reduced from 10 Mbps to a much lower level (at least 118.4kbps in downlink and 59.3 kbps in uplink), the Baseband processing complexity (e.g., Turbo decoding, Channel estimation and HARQ soft Buffer) will be simplified. Then, the power consumption of the MTC LTE UEs with “Reduction of peak rate” feature will be reduced.
6.4.2.2 Impact on specification
To define a new UE category (UE category 0) with a much lower peak rate and limit on the maximum supported TBS and soft buffer size will bring extra work on specification TS36.306.
Suggested UE category 0 parameters are shown in table 1 and 2.
Table 1. Downlink physical layer parameter values set by the field ue-Category
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL
	Maximum

modulation

support in DL



	Category 0
	[1800]
	[1800]
	[5400 * N](1)
	1
	16QAM


(1) Note: N = Maximum HARQ processing Number

Table 2. Uplink physical layer parameter values set by the field ue-Category
	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Maximum

modulation

support in UL



	Category 0
	[1800]
	[1800]
	16QAM


6.4.2.3 Cell spectral efficiency

64QAM modulation or higher MCS level may not be supported in both DL and UL for MTC LTE UEs with “reduction of peak rate” feature.  The DL and UL cell spectral efficiency of LTE system may be reduced due to much lower peak data rate requirement of low cost MTC UEs.
6.4.3
Analysis/evaluation of cost reduction 

6.4.3.1 RF cost analysis

RF cost has no direct relation with the peak data rate supported by the MTC UE. The RF cost of the UE modem will not be reduced if the peak data rake requirement is reduced.

6.4.3.2 Processing cost analysis

· Baseband processing

The complexity of the channel estimation and turbo decoder is related to the data rate. The maximum number of transport block bits transmitted/received within a TTI and the total number of soft channel bits defined in UE category 0 become much smaller compared to those of UE category 1. Thus, the HARQ soft buffer resource occupied on chip will be reduced significantly.
Table 3.  Relative cost analysis if  new UE category 0 defined
	Function
	Resource occupied on chip reduction to existing solutions

	Channel estimation
	FFS

	OFDM modulation/demodulation (FFT size)
	No change

	Turbo decoder
	FFS

	HARQ soft Buffer
	FFS

	subframe buffering
	FFS

	Synchronization 
	No change


---------------------------------------------------- End of Text proposal---------------------------------------------------------
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