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1 Introduction
A work item has been approved in RAN#60 on "Low cost & enhanced coverage MTC UE for LTE" [1] with the objective to specify a new UE category for MTC operation in all LTE  duplex modes and provide a relative LTE coverage improvement of 15dB for FDD. This new UE type shall support the following capabilities:

· Single receive antenna
· Downlink and uplink maximum TBS of 1000 bits
· Reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband

This contribution discusses the implications of the single RX RF chain and identifies the subsequent impact on RAN4 specifications. In addition, we provide a way forward to perform further investigations required to quantify the impact on the RAN4 specifications.

2 Discussion
2.1 Single receive antenna
As the MTC devices are designed to target low-end (low cost and low data rate) applications, the limitation to one receive chain is considered as a viable technique to reduce complexity for the MTC UE design [2]. The use of a single RX chain for the MTC devices  enable the elimination of several design components in both RF and baseband parts of the UE and the general design structure is expected to resemble the one illustrated in Figure 1 according to [2].


[image: image1]
Figure 1: Generalized MTC UE design with single TX and RX
Despite the fact that employing single receive RF chain aids in reducing device complexity and provides cost reductions, these simplifications are realized at the expense of performance degradation. The impact on the DL control channels is expected to be more severe considering that the data channel PDSCH has HARQ retransmissions which are lacking in the control channels. The impact on link performance and system capacity has been quantified in several contributions in RAN1 including [2][3].
2.2 Impact on UE Requirements

It is to be noted that the requirements in the current UE specifications [4] [5] are defined based on the assumption that the UE receiver is equipped with two RX ports as a baseline. Hence, there is a need to define new requirements for the low-cost MTC UEs employing single antenna reception.  It is expected that both core and RRM requirements will need to be considered for this new UE category . The table 1 contains a summary of the impacted requirements due to a single-antenna implementation. The possible impact on sections not listed in table 1 is not precluded. 
	3GPP TS
	Specifications to be examined

	36.101
	Chapter 7
	Receiver requirements

	
	Chapter 8
	Demodulation of:
- PDSCH
- PDCCH/PCFICH
- PHICH
- PBCH

	
	Chapter 9
	CQI reporting under:
- AWGN conditions
- Fading conditions

Reporting of:
- Precoding Matrix Indicator (PMI)
- Rank Indicator (RI)

	36.133
	Chapter 4
	E-UTRAN RRC_IDLE state mobility

	
	Chapter 7
	Radio link monitoring

	
	Chapter 8
	General measurement requirement

	
	Chapter 9
	E-UTRAN measurements


Table 1: Expected impact on RAN4 specifications
Proposals:
· Given that RAN1 is still investigating possible improvements to PDSCH, PDCCH and PBCH as well as RAN2 work on signalling and RRM procedures is being started, it is recommended that the initial RAN4 investigations focus on the 36.101 requirements in Chapter 7.
· Analysis is required to postulate new requirements for the single receive RF chain. It is therefore important to agree on simulation parameters. In addition, as some RX requirements are band specific, RAN4 should agree on the potential bands to be considered.  Both FDD and TDD should be included.
3 Conclusion
This contribution provided an overview of the implications of the single RX RF chain and identified the consequent impact on UE specifications. In addition, the following proposals are made to further the work with investigations required to quantify the impact on the RAN4 specifications:
· Given that RAN1 is still investigating possible improvements to PDSCH, PDCCH and PBCH as well as RAN2 work on signalling and RRM procedures is being started, it is recommended that the initial RAN4 investigations focus on the 36.101 requirements in Chapter 7.
· Analysis is required to postulate new requirements for the single receive RF chain. It is therefore important to agree on simulation parameters. In addition, as some RX requirements are band specific, RAN4 should agree on the potential bands to be considered.  Both FDD and TDD should be included.
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