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1 Introduction
In last RAN4 meeting, RF core requirements impact due to introduction of MTC UE is discussed in [1]. It is agreed that work plan for this WI will be agreed by RAN4#69 [2]. In this contribution, some further analysis on specification impact is given as well as the detailed work plan.
2 Discussion

2.1 Specification impact
Some of the capability limitations for low cost MTC UE will impact core RF requirements and agreed to be investigated in the way forward [2]:
· Single receiver MTC UE implementations.

· Half-duplex MTC UE implementations
· MTC UE requirement of a TBS of 1000 bits
· Limiting the data in the DL to 6RB

Wherein, TBS limitation of 1000bits is still being checked in RAN1 and RAN2 and whether the downlink 6RBs should be continuous or non-continuous have not decided by RAN1, but anyway we still can study the impact of these limitations in RAN4.
Considering the above capability changes for low cost MTC UE, some of RF work from UE side is identified as below:

· Regarding maximum TB size of 1000 bits and the reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband, new reference measurement channel should be specified for both UL and DL. For some cases, the transmission bandwidth configuration can not be reached.
· Based on the new DL measurement channel, new required demodulation SNR for single RX channel is needed by link-level simulation to specify receiver requirements.

· Reference sensitivity for low cost MTC UE should be specified taking into account the SNR simulation results and RX noise of receiver in each band. Whether additional reference sensitivity requirements are really needed due to half duplex FDD shall also be discussed.

· Other receiver requirements shall be specified according to the new reference sensitivity requirement and 1RX capability.

No change for UE TX core requirements is foreseen except for UL measurement channel. The maximum allocated number of RBs for some channel bandwidths is reduced by the TBS limitation and the TX core requirements shall be met with the contiguous RBs located at any place within the transmission bandwidth configuration. This should be noted in the specification. The switching time between DL/UL and UL/DL transmissions for half duplex UE are already included in ON/OFF time mask requirement.

No change for core requirements is foreseen from BS side due to change of the TB size and channel bandwidth for MTC UE. Whether PSD boosting for applicable channels/signals will impact BS dynamic range requirement depends on RAN1 decision.

The below table summarize the impact of current UE core specification TS 36.101 requirement by requirement:

Table 1 Impact of TS 36.101 due to introduction of MTC UE
	Clause
	Sub-clause
	Requirement

	Transmit power
	UE maximum output power
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	
	UE maximum output power for modulation/ channel bandwidth
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	
	UE maximum output power with additional requirements
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	
	Configured transmit power
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	Output power dynamics
	Minimum output power
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	
	Transmit OFF power
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	
	Transmit ON/OFF time mask
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel. For half-duplex FDD, this requirement also applies for DL/UL and UL/DL switching. 

	
	Power control
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	Transmit signal quality
	Frequency error
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	
	EVM
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	
	Carrier leakage
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	
	In-band emission
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	
	EVM equalizer spectrum flatness
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	Output RF spectrum emissions
	Occupied bandwidth
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	
	SEM
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	
	ACLR
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	
	Spurious emissions
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	Transmit Intermodulation
	New UL measurement channel should be defined. No change is foreseen for this requirement on new UL measurement channel.

	Reference sensitivity
	New requirement is needed to be considered for 
· Single receiver 

· Half-duplex
on new DL measurement channel due to
· TBS limitation
· DL data channel of 6RBs

	Maximum input level
	New DL measurement channel should be defined. No change is foreseen for this requirement on new DL measurement channel.

	ACS characteristics
	New DL measurement channel should be defined. No change is foreseen for this requirement on new DL measurement channel.

	Blocking/Spurious response/Intermodulation characteristics
	New DL measurement channel should be defined. Desensitization should be changed due to 1RX implementation.

	Spurious emissions
	New DL measurement channel should be defined. No change is foreseen for this requirement on new DL measurement channel.


Proposal 1: It is proposed that above specification impact should be captured in the TR.
2.2 Work plan proposal
Work plan for low cost MTC UE is proposed in terms of above tasks in RAN4:
· RAN4 #69 (11 - 15 Nov 2013): 
· Discuss and agree on specification impact and work plan
· Investigate whether RAN4 RF core requirements can be introduced as being generic for all bands
· Discuss how to specify reference sensitivity for MTC UE
· RAN4 #70 (10 - 14 Feb 2014): 

· Discuss and agree on how to capture the changes in TX requirement
· Discuss and agree on new UL and DL measurement channel
· Agree on how to specify reference sensitivity for MTC UE
· RAN4 #70bis (31 Mar - 4 Apr 2014): 

· Discuss and agree on reference sensitivity and other requirements
· RAN4 #71 (19 - 23 May 2014): 

· CR on low cost MTC UE
Proposal 2: It is proposed that above work plan for MTC UE could be agreed by the group.
3 Conclusion

This contribution gives an overview of RF issues on low cost MTC UE and also some proposals:
Proposal 1: It is proposed that above specification impact should be captured in the TR.
Proposal 2: It is proposed that the work plan for MTC UE could be agreed by the group.
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