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1
Introduction
LTE-A work item will be started at the beginning of 2010, and finished at the end of 2010, i.e. only one year will be available for LTE-A work item. It implies that RAN4 need to do its work very efficiently [1, 2]. In LTE-A, UE RF is definitely the most important area. It is strongly relevant to some key techniques such as carrier aggregation and UL MIMO. It indicates that some considerations on UE RF aspects in RAN4 would be required in RAN1/2 specifications, i.e. RAN4 need to give appropriate feedbacks to RAN1/2 in timely manner in order to make LTE-A friendly to both performance and complexity. This contribution discusses what kind of work for UE RF would be required in LTE-A in order to meet such tight time schedule. 
2
Discussion
We list the current UE RF requirements for LTE [3] and discuss what kind of work would be required in LTE-A in Table 1.

Table 1 Impacts of LTE-A on UE RF requirements

	Section in TS 36.101
	Requirements
	Comments

	5.5
	Operating bands
	Combinations of inter-band carrier aggregation would be captured in this section.

Proposed way forward to define the band combinations is discussed in [1].

	5.6
	Channel BW
	It should be decided in the study item phase whether the current R8 channel bandwidth configuration should be re-used or not. Additional smaller carriers which are being discussed in RAN1/2/4 would also be captured in this section.

	5.7
	Channel raster
	No change

	
	TX-RX separation
	Variable TX-RX separation would be needed in carrier aggregation. The impacts of variable TX-RX separation to other RF requirements should carefully be investigated. Furthermore, it should also be discussed how to define test cases for variable TX-RX separation, i.e. whether or not relevant RF requirements should be tested for all possible TX-RX separation scenarios. 

	6.2
	UE maximum output power, MPR/A-MPR
	MPR/A-MPR in case of UL MIMO and carrier aggregation would be one of the key issues in UE RF area. It is noted that in case that fallback to LTE, UE need to achieve the same coverage as LTE Release 8.

	6.3
	Minimum output power
	No change

	
	Transmit ON/OFF power, ON/OFF time mask 
	No change

	
	Power control
	Power control requirements would be affected due to UL carrier aggregation especially due to contiguous carrier aggregation. The impact of the transmit power imbalance (i.e. imbalance on UL carriers) on PC tolerances needs to be studied. 

	6.5
	Frequency error
	Synchronization in case of inter-band carrier aggregation would be studied.

	
	EVM
	EVM for UL MIMO and 64QAM need to be studied.

	
	IQ component, In-band emissions
	Regarding in-band emissions, RAN4 have to study if there is a need to define additional requirements to limit the leakage arising due to UL carrier aggregation (power imbalance scenario).

	
	Spectrum flatness
	No change

	6.6
	Occupied bandwidth
	No change

	
	SEM/ACLR
	Co-existence studies would be needed. Based on such analysis, reasonable requirements which consider both system performance and UE complexity should be specified.

	
	Spurious emissions
	Impacts of carrier aggregation need to be studied. Especially, the impact of IM products due to multi-carrier transmissions needs to be studied. 

Boundary between OOB domain and Spurious domain should also be discussed and decided.

	6.7
	Transmit Intermodulation
	Impacts of carrier aggregation need to be studied.

	7.3
	Reference sensitivity
	Impacts of carrier aggregation need to be studied.

	7.4
	Maximum input level
	No change

	7.5, 7.6, 7.7, 7.8
	ACS/Blocking/Spurious response/Intermodulation characteristics
	Impacts of carrier aggregation need to be studied.

	7.9
	Spurious emissions
	No change


3
Conclusions
This contribution discussed what kind of work for UE RF would be required in LTE-A. It is proposed that RAN4 tackle LTE-A UE RF issues based on the above analysis.
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