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1 Introduction
This contribution provides a text proposal for inclusion in the section 6.7 of TR 36.888 on the technique “Reduction of supported downlink transmission modes”.
---------------------------------------------Start text proposal----------------------------------------------------------
6.7 
Reduction of supported downlink transmission modes
6.7.1
Description
For a reference Rel-10 Cat-1 UE, the maximum number of supported layers for spatial multiplexing in downlink is one, and the supportable transmission modes for a reference LTE Rel-10 Cat-1 UEs are TM1-TM9. One potential technique for low cost MTC UEs is to reduce the supportable downlink transmission modes with a view to eliminating the redundant transmission schemes supported by different TMs and simplifying MTC UE’s implementation complexity. 

Note that since ePDCCH would be useful in supporting bandwidth reduction techniques as described in the section 6.2, a (possibly new) TM to support DMRS based transmission schemes for ePDCCH may be desirable. 
6.7.2
Analysis/evaluation of performance against requirements 
	Metric
	Impact (Yes/No)

	Coverage (relative to normal LTE UEs) 
	No

	Minimum data rate
	No

	Power consumption
	No

	Impact to non-MTC UE
	No

	eNB hardware impact
	No

	Impact on specification
	Yes 

	Cell spectral efficiency
	Yes


6.7.2.1
Coverage

As described in the section 6.3, the bottleneck of coverage in downlink is the control channel rather than the data channel, so the downlink coverage for MTC UEs would not be impacted by the reduction of supported downlink transmission modes. 

6.7.2.2
Power consumption
Baseband power consumption may be reduced by eliminating the need to support precoding. However, some performance degradation due to the absence of precoding may cause a possible increase of power consumption for MTC UEs. Overall there is not expected to be significant impact on power consumption by the reduction of supported downlink transmission modes. 

6.7.2.3
Impact on specification

To support MTC UEs with the reduction of supported downlink transmission modes, minor specification changes may be expected. The feature of reduced downlink transmission modes may appear as a property of the UE category that is mentioned in section 6.4, and some modifications on the IEs UE-EUTRA-Capability and AntennaInfoDedicated in TS 36.331 may be needed.

6.7.2.4
Cell spectral efficiency
There may be some downlink performance degradation due to the lack of precoding gain. However, as described in Annex A, some of the typical MTC type traffic are characterised by small packets in the downlink and uplink, and certain applications are in addition characterised by heavy access load in the  uplink. Therefore, the impact of downlink performance degradation may be lessened when considering the typical traffic model. The cell spectral efficiency in the case of MTC UEs with the reduction of supported downlink transmission modes is larger than that of GSM/GPRS.
6.7.3
Analysis/evaluation of cost reduction 
Cost reduction for MTC UEs is achieved because the CSI computation in the receiver processing block and computation complexity in MIMO specific processing blocks can be simplified without supporting precoding. Furthermore, cost saving from removing DMRS based channel estimation can be obtained if DMRS based precoding is not supported for MTC UEs. 

According to the cost breakdown given in section 5.3 for the reference LTE modem, Table 6.7.3 gives relative cost saving estimations for the reduction of supported downlink transmission modes from multiple input sources. From Table 6.7.3, the range of relative total cost saving with the technique of reduction of supported downlink transmission modes is about 2-10%.

Table 6.7.3: Relative cost saving estimations for reduction of supported downlink transmission modes

	Functional block
(Ratio of RF to baseband cost 40:60)
	Recommended cost breakdown

(for Evaluation)
	Source
1

[Huawei

R1-122527]
	Source

2

[MediaTek

R1-122169]
	Source
3

[NNSN

R1-122431]
	Source
4

[Samsung

R1-122263]
	Source
5

[LGE

R1-122280
]

	RF

	Power amplifier
	25%-30%
	NA
	NA
	NA
	NA
	NA

	Filters
	5%-10%
	NA
	NA
	NA
	NA
	NA

	RF transceiver

( including LNAs, mixer, and local oscillator)
	40%-50%
	NA
	NA
	NA
	NA
	NA

	Duplexer /Switch
	15%-25%
	NA
	NA
	NA
	NA
	NA

	Other
	0%-10%
	NA
	NA
	NA
	NA
	NA

	Total of RF
	95%-110%
	0%
	0%
	0%
	0%
	0%

	Baseband

	ADC / DAC 
	10%
	NA
	NA
	NA
	NA
	NA

	FFT/IFFT
	5%
	NA
	NA
	NA
	NA
	NA

	Post-FFT data buffering
	10%-15%
	NA
	NA
	NA
	NA
	NA

	Receiver processing block
	20%-35%
	48%
	30%
	?
	?
	15%

	Turbo decoding
	5%-15%
	NA
	NA
	NA
	NA
	NA

	HARQ  buffer
	10%-15%
	NA
	NA
	NA
	NA
	NA

	DL control processing & decoder
	5%
	NA
	NA
	NA
	
	NA

	Synchronization / cell search block
	10%-15%
	NA
	NA
	NA
	NA
	NA

	UL processing block
	5%-10%
	NA
	NA
	NA
	NA
	NA

	MIMO specific processing blocks
	5%-15%
	30%
	NA
	
	NA
	NA

	Other
	0%
	NA
	NA
	NA
	NA
	NA

	Total of Baseband
	90%-110%
	16.2%
	6-10.5%
	2-4%
	5-15%
	5%

	Overall relative cost savings
	
	9.7%
	3.6-6.3%
	2%
	3-9%
	3%


---------------------------------------------------End text proposal-----------------------------------------------------
�Source names will be deleted in the final TP





