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Discussion and Decision 
1 Discussions
We would like to provide company view on the study on the techniques for cost reductions and provide text proposal for the same. Cost of provisioning of MTC services for an operator includes several aspects of system cost. Cost of MTC UE’s is one important attribute for provisioning of MTC services, other attributes like coverage, battery life, efficient transmission of small data, efficient group addressing, reducing protocol overhead would need to be addressed for provisioning of MTC services optimally. 

The study [1] has analyzed the Bill Of Material cost of LTE UE modem and not all aspects of UE modem cost cannot be evaluated within the scope of 3GPP e.g. design and engineering cost, IPR cost, cost of assembly etc. 

During the study, each technique was analyzed for coverage impact. It can be observed that the coverage impact needs to be addressed if cost reduction techniques are introduced as many of the techniques studied have coverage impact. Further, whilst cumulative cost reduction has been analyzed, cumulative coverage reduction has not been analyzed. There is a general need for coverage improvement for MTC UE modem due to the nature of deployment (e.g. basement deployment of meters), further coverage improvement will be needed  if cost reduction techniques are implemented. As there is more flexibility in the downlink (power boosting at eNB, increased number of Tx antenna’s etc) for addressing any coverage impact and LTE UE’s are in general expected to be uplink limited for coverage, cost reduction techniques impacting DL coverage are more preferred over that impacting UL coverage albeit any reduction in coverage should be addressed with additional coverage improvement techniques.
Cumulative cost reduction from various techniques studied has been summarized in [2] and [3]. This is useful for summarizing and assessing the cost reduction target. It is proposed the group agree on harmonized set of values for cumulative cost reduction and capture in section 9 of 3GPP TR 36.888. Further it can be concluded that cost targets can be met with collection of techniques. 

---------------------------- Start of Text Proposal ----------------------------
9
Conclusion and recommendations

Table 9-1: Modem cost estimates relative to the LTE reference modem
	
	Half duplex
	Reduced peak rate
	Reduced Tx power
	Single Rx chain
	Reduced BW
	Reduction DL TM 
	RF
	Processing
	Total cost
	Total cost reduction

	Reference LTE modem
	
	
	
	
	
	
	40%
	60%
	100%
	0%

	Half duplex (HD)
	X
	
	
	
	
	
	[34]%
	[60]%
	[94]%
	[6]%

	Reduced peak rate (1 Mbps)
	
	X
	
	
	
	
	[40]%
	[49]%
	[89]%
	[11]%

	Reduced Tx power (no external PA)
	
	
	X
	
	
	
	[28]%
	[60]%
	[89]%
	[11]%

	Single Rx chain
	
	
	
	X
	
	
	[35]%
	[51]%
	[85]%
	[15]%

	Reduction of supported downlink transmission modes
	
	
	
	
	
	X
	
	
	
	

	HD + 1 Mbps
	X
	X
	
	
	
	
	[34]%
	[42]%
	[76]%
	[24]%

	HD + 1 Mbps + Reduced Tx power
	X
	X
	X
	
	
	
	[23]%
	[42]%
	[65]%
	[35]%

	HD + 1 Mbps + Single Rx chain
	X
	X
	
	X
	
	
	[29]%
	[33]%
	[62]%
	[38]%

	Reduced BW (1.4 MHz, option DL-1/UL-1)
	
	
	
	
	X
	
	[40]%
	[14]%
	[54]%
	[46]%

	HD + 1 Mbps + Reduced Tx power + Single Rx chain
	X
	X
	X
	X
	
	
	[18]%
	[33]%
	[50]%
	[50]%

	HD + 1 Mbps + Reduced BW
	X
	X
	
	
	X
	
	[34]%
	[7]%
	[41]%
	[59]%

	Reference EGPRS modem
	
	
	
	
	
	
	
	
	[30-40]%
	[60-70]%

	HD + 1 Mbps + Single Rx chain + Reduced BW
	X
	X
	
	X
	X
	
	[29]%
	[6]%
	[35]%
	[65]%

	HD + 1 Mbps + Reduced Tx power + Reduced BW
	X
	X
	X
	
	X
	
	[23]%
	[7]%
	[30]%
	[70]%

	HD + 1 Mbps + Reduced Tx power + Single Rx + Reduced BW
	X
	X
	X
	X
	X
	
	[18]%
	[6]%
	[24]%
	[76]%


Bandwidth reduction has relatively large specification impact for specification of Radio Interface architecture and protocols impact whilst reduced uplink transmit power and single receive RF chain has relatively large impact for specification of radio performance aspects.

Whilst cost reduction techniques have individually been analyzed and further cumulative reduction has been analyzed, coverage impact is only analyzed for individual techniques. There are UL and/or DL Coverage impacts for many of the proposed cost reduction techniques and additional coverage improvements techniques should be supported to ensure same service coverage as LTE.
All Techniques studied for provisioning of low cost MTC excepting for single receive RF at the UE will require upgrade to eNodeB software. No eNodeB hardware upgrade is envisaged for any of the studied techniques. BOM cost of LTE UE modem could be comparable to EGPRS modem if bandwidth reduction, reduced downlink transmission modes, Half duplex FDD, reduced Peak data rate to 1Mbps and either Single Rx chain and/or Reduced UL transmit power are introduced. Cost reduction techniques will also reduce power consumption and the benefit is cumulative. Among the techniques studied, Excepting for half duplex FDD, no other techniques result in degradation to latency for HARQ operation. UE modem Cost is insensitive below 1 Mbps in UL and DL with proposed cost reduction techniques.
---------------------------- End of Text Proposal ----------------------------
2 Conclusion

Proposal: It is proposed to discuss above text proposal for inclusion in 3GPP TR 36.888
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