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1. Introduction
One of the open issues for low complexity MTC UEs listed in RAN1#76bis is the transmission mode(s) supported by Cat.0 UEs. In this contribution, we discuss the transmission modes supported by low complexity MTC UEs and give our proposal. 
2. Discussion
In the study item phase, in order to further reduce the cost of MTC UEs, reduction of supported downlink transmission modes for low complexity MTC UEs has been studied [1]. It is pointed out that potential cost reduction with reduced transmission modes may come from removing DMRS based channel estimation if DMRS based precoding is not supported, no PMI computation if PMI feedback is not supported (either CRS or CSI-RS based PMI) and simplified MIMO detection/equalization algorithm. According to the cost saving estimations in Table 6.7.3 in [1], the overall relative cost savings from reduction of supported downlink transmission modes is around 4% based on evaluations from 4 sources and 9.7% based on evaluation from one source. 
EPDCCH may be supported by low complexity MTC UEs in order to boost the control channel capacity and support massive number of MTC UEs. DMRS rather than CRS is used for demodulation for ePDCCH, hence if ePDCCH is supported by low complexity MTC UEs, channel estimation based on DMRS shall be supported. The advantage of channel estimation simplification of not supporting rank-1 precoding is invalid, and the cost savings become negligible.
In terms of performance, rank-1 precoding can provide better performance over transmit diversity. Thus if rank-1 precoding is not supported, the spectral efficiency will degrade. Significant degradation in spectral efficiency is observed according to the evaluations in the study item phase [1] as follows.. 

Table 1: Performance degradation results compared to TM2
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	FDD:

TM6
	3.69%
	NA
	21%
	20%
(2Tx)

40%

(4Tx)
	16.6%
(2Tx)

33.1%
(4Tx)
	15.8%
	NA
	41%
	35%
(2Tx)

63%
(4Tx)
	41%
(2Tx)

82.9%

(4Tx)

	TDD: 
TM7
	18% (4Tx2Rx)
	15.4%
(8Tx1Rx)
	10%
(8Tx2Rx)
	NA
	NA
	46.3%
	43%
	26%
	NA
	NA


Observation: Cost savings can be achieved by not supporting rank-1 precoding at the price of significant spectral efficiency degradation. If ePDCCH is supported, the cost savings become negligible.

Based on the above analysis, we propose that the transmission modes supported by low complexity MTC UEs are the same as the reference Rel.10 CAT-1 UEs (TM1-TM9) with some restrictions such as the maximum number of supported layers for spatial multiplexing in downlink is one.
Proposal: The transmission modes supported by low complexity MTC UEs are the same as the reference Rel.10 CAT-1 UEs, i.e. TM1-TM9.
3. Conclusion

In this contribution, we discuss the transmission mode(s) supported by low complexity MTC UEs with the following observation and proposal:

Observation 1: Cost saving can be achieved by not supporting rank-1 precoding at the price of significant spectral efficiency degradation. If ePDCCH issupported, the cost saving will become negligible.

Based on the above discussion, we have the following proposal:

Proposal 1: The transmission modes supported by low complexity MTC UEs are the same as the reference Rel.10 CAT-1 UEs, i.e. TM1-TM9.

4. References
[1]. 3GPP TR 36.888, “Study on provision of low-cost Machine-Type Communications (MTC) User Equipments (UEs) based on LTE”, v1.0.0, Aug. 2013.
























































































PAGE  
1

