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1
Introduction

A study item on Provision of low-cost MTC UEs based on LTE was approved in the September RAN meeting. This paper provides some observations on Qualcomm’s views on areas for lower LTE MTC terminal cost. This contribution is a resubmission of R1-113397. 

2
Discussion

Observations: 

· MTC terminal cost for the support of LTE includes baseband modem and RF parts

· Typically, same RF parts are used for different UE categories, i.e., different baseband modems 

· Baseband modem cost difference of UE category 1 and  UE category 3 is not significant 

· UE category 1 supports 10 Mbps in DL and 5 Mbps for UL [2]

· UE category 3 supports 100 Mbps in DL and 50 Mbps for UL [2]

· Engineering development  and testing are key aspects to consider when evaluating the fulfilment of the study goals

· Substantial air-interface changes requiring new implementations may be diminishing  the achievable benefits

· Excessive additional segmentation may be also diminishing  the benefits of the study

· 5 UE categories were defined in Rel-8 and 3 more were defined in Rel-10

2.1
Areas where UE cost savings could be achieved without standard changes

According to [1]:

· The starting point of the analysis shall be the Rel-10 LTE air-interface
· The initial phase of the study shall focus on solutions that do not necessarily require changes to the LTE base station hardware
In this section we discuss areas where UE cost savings could be achieved without standards changes (or with limitations not requiring new functionalities):

· Single band support

· Possibly, baseband modem geared to specific bandwidth e.g. 5 or 10MHz as opposed to 20MHz

· HD operation

· Enables lowering the cost of RF parts: less stringent filtering requirements

· No duplexer

· Limit the maximum modulation order to be supported at the terminal for UL and DL operation

· Relaxed EVM requirements, relaxed phase noise requirements for oscillators at the UE 

· Reduced number of max outstanding HARQ processes


· Reduced soft buffer size

Note that all the above areas do not change the coverage compared to regular LTE operation. 

The removal of the second receive chain for the MTC terminal would certainly bring about non negligible savings but would change the LTE coverage offered to that type of terminals. This is another cost savings area not requiring air interface changes that could be considered after other areas not reducing the coverage have been considered in case additional savings are sought. 

2.2
Areas where cost savings could be achieved with 
standard changes

The following is a preliminary list of areas that could drive down the MTC terminal cost and that would require standards changes: 

· Relaxed processing time at the UE

· Hardware process parallelization requirements would be reduced

· Narrow band operation within larger system bandwidth

· Entire modem could be designed assuming e.g. 1.4, 3 or 5 MHz bandwidth without requiring this operating bandwidth for regular LTE operation 

· Note that this operation is expected to have a large standards impact

Note that the areas described in this section do not account for the development cost to implement them. At the same time, most likely both of them require base station hardware changes. 

3
Conclusions

In this contribution we have presented Qualcomm’s views on the cost drivers for MTC terminals. 

We conclude the following:

· Preference should be given to areas not requiring standards changes

· Removal of the second receive chain  should be de-prioritized when looking at candidate techniques since it reduces the coverage offered to MTC terminals

· Minimize the segmentation of UE categories 

References

[1]
RP-111112, “Proposed SID: Provision of low-cost MTC UEs based on LTE”. 

[2]
3GPP TS 36.306, “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities”. 

[3]
R1-113397, “Areas for lower LTE MTC terminal cost“, Qualcomm Inc.
PAGE  
1/2

