
3GPP TSG RAN WG1 Meeting #68bis
R1-121068
Jeju, Korea, 26th – 30th March 2012
Agenda item:       7.8.2
Source:
ZTE Corporation
Title:                      Evaluation/analysis of reduction of transmit power and Text
Proposal
Document for:
Discussion/Decision
1 Introduction

During RAN1 session #67, “reduction of transmit power” is agreed as one of the top 5 potential cost reduction techniques to be evaluated and analysed.  In this contribution, evaluation/analysis of reduction of transmit power is proposed especially including “Coverage analysis”, “Power consumption”, “Impact on specification”, “Cell spectral efficiency” and “Analysis/evaluation of cost reduction”.
2 Evaluation/analysis of reduction of transmit power
2.1 Coverage analysis
Reducing the UE maximum transmit power will bring basic UL coverage loss (PRACH, PUCCH, PUSCH with lowest MCS) and lead to increased imbalance between DL and UL link budgets. 

2.2 Power consumption
The power consumption of MTC LTE UEs with “reduction of transmit power” feature may be reduced compares to normal LTE UEs if no additional UL coverage enhancement schemes will be used by such MTC LTE UEs.

In order to compensate the UL coverage loss, the MTC LTE UEs with “reduction of transmit power” feature may use additional coverage enhancement schemes.  Some coverage enhancement schemes may increase the power consumption of MTC LTE UEs.

2.3 Impact on specification
“Reduction of transmit power” will have impact on the RAN4 related specifications.
If reduction of transmit power is adopted by MTC LTE UEs, in order for MTC LTE UEs to keep the same basic coverage level as normal LTE UEs, additional physical layer or high layer schemes need to be introduced to compensate the UL coverage loss.
2.4
Cell spectral efficiency

MTC LTE UEs with “reduction of transmit power” feature may use much more robust physical layer transmission to compensate the UL coverage loss.  The UL Cell spectral efficiency will be reduced due to much lower UL transmission efficiency.

Further, “reduction of transmit power” feature may affect the performance of UCI thus will affect the DL cell spectral efficiency.

2.5
Analysis/evaluation of cost reduction 

· RF cost analysis

Decreasing the required output power of the PA may have a direct effect on PA cost. 

There will not bring apparent RF cost impact if the maximum transmit power of the MTC LTE UEs is reduced from 23dBm to 10dBm.  RF cost saving may be achieved only when the maximum transmit power of the MTC LTE UEs is reduced to lower than 5dBm.
· Processing cost analysis

Reducing the maximum transmit power of the MTC UE will not bring baseband processing cost reduction
3 Conclusion

In this contribution, evaluation/analysis of single receive RF chain is proposed especially including “Coverage analysis”, “Impact on specification”, “Cell spectral efficiency analysis” and “Analysis/evaluation of cost reduction”.  From our  analysis, we have conclusions as below:

Observation 1: Reducing the UE maximum transmit power will bring basic UL coverage loss (PRACH, PUCCH, PUSCH with lowest MCS) and lead to increased imbalance between DL and UL link budgets.

Observation 2: RF cost saving may be achieved only when the maximum transmit power of the MTC LTE UEs is reduced to lower than 5dBm.
4 Text proposal

---------------------------------------------------- Start of Text proposal---------------------------------------------------------
6.5 
Reduction of transmit power

6.5.1
Description
“Reduction of tranmit power” means to reduce the UE maximum transmit power. Reducing the UE maximum transmit power may contribute to the cost reduction of  RF components. However, reduction of transmit power will bring UL coverage performance loss.
6.5.2
Analysis/evaluation of performance against requirements 

	Metric
	Impact (Yes/No)

	Coverage same as GSM/EGPRS
	[Yes]

	Minimum Data rate
	[No]

	Power consumption
	[Yes]

	Impact to non-MTC UE
	FFS

	eNB Hardware impact
	[No]

	Impact on specification
	[Yes]

	Cell spectral efficiency
	[Yes]


6.5.2.1
Coverage analysis
Reducing the UE maximum transmit power will bring basic UL coverage loss (PRACH, PUCCH, PUSCH with lowest MCS) and lead to increased imbalance between DL and UL link budgets. 

6.5.2.2
Power consumption
The power consumption of MTC LTE UEs with “reduction of transmit power” feature may be reduced compares to normal LTE UEs if no additional UL coverage enhancement schemes will be used by such MTC LTE UEs.
In order to compensate the UL coverage loss, the MTC LTE UEs with “reduction of transmit power” feature may use additional coverage enhancement schemes.  Some coverage enhancement schemes may increase the power consumption of MTC LTE UEs.
6.5.2.3
Impact on specification
“Reduction of transmit power” will have impact on the RAN4 related specifications.

If reduction of transmit power is adopted by MTC LTE UEs, in order for MTC LTE UEs to keep the same basic coverage level as normal LTE UEs, additional physical layer or high layer schemes need to be introduced to compensate the UL coverage loss.
6.5.2.4
Cell spectral efficiency

MTC LTE UEs with “reduction of transmit power” feature may use much more robust physical layer transmission to compensate the UL coverage loss.  The UL Cell spectral efficiency will be reduced due to much lower UL transmission efficiency.
Further, “reduction of transmit power” feature may affect the performance of UCI thus will affect the DL cell spectral efficiency.
6.5.3
Analysis/evaluation of cost reduction 

6.5.3.1 RF cost analysis

Decreasing the required output power of the PA may have a direct effect on PA cost. 
There will not bring apparent RF cost impact if the maximum transmit power of the MTC LTE UEs is reduced from 23dBm to 10dBm.  RF cost saving may be achieved only when the maximum transmit power of the MTC LTE UEs is reduced to lower than 5dBm.
6.5.3.2 Processing cost analysis

Reducing the maximum transmit power of the MTC UE will not bring baseband processing cost reduction.
---------------------------------------------------- End of Text proposal---------------------------------------------------------
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