Page 2
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #80bis
R4-168410
Ljubljana, Slovenija, 10 – 14 October, 2016
Agenda item:
10.5.2
Source: 
NTT DOCOMO, INC.
Title: 
UE RF requirements in mmWave
Document for:
Approval
1. Introduction

A WF on UE RF requirements for mmWave was approved in the RAN4#80 meeting [1]. The WF indicates needs of a part of RF requirements for OTA method. This contribution follows up the WF and shares our views for further studies.
2. Discussion
The WF [1] contains agreements for both UE Tx and Rx requirements summarised in Table 1. We also put our views for each requirement in the table. Our opinion is that all conductive requirements should basically be specified in the world of mmWave since they have been defined based on necessities from system point of view. 
Table 1: UE RF requirements in mmWave

	TRx
	Requirement
	Agreement [1]
	Docomo’s view

	Tx 
	Tx maximum output power
	To introduce EIRP (FFS for TRP). FFS how these requirements should be defined, whether spatial characteristics have to be taken into account or not if yes how.
	Discussed in [2].

	
	PCMAX
	None
	EIRP is expected to verify the Tx signal level. 

	
	Minimum output power
	None
	EIRP is expected to verify the Tx signal level. 

	
	Tx OFF power
	None
	Although UEs in mmWave are most likely to have a feature of beamforming, it is unclear whether the antenna pattern is formed during the OFF period. Therefore, it should be studied if beamforming should be considered. ( Proposal 1

	
	ON/OFF mask
	None
	It should be studied if beamforming is used in the switching period between ON and OFF. ( Proposal 2

	
	Power control
	None
	EIRP is expected to verify the accuracy of the Tx signal level. 

	
	Frequency error
	Signal transmit quality requirements (EVM, frequency accuracy, etc) are needed. FFS which requirements are needed and how to define them.
	EIRP is expected to verify the quality of the Tx signal. 

	
	EVM
	
	

	
	Carrier leakage
	
	

	
	In-band emissions
	Needed. FFS how these requirements should be defined, whether spatial characteristics have to be taken into account or not if yes how.
	

	
	Occupied BW
	None
	It should be studied how to define (i.e. EIRP or TRP) the requirement. Measurement accuracy of signal level for OTA should also be investigated in parallel. ( Proposal 3

	
	SEM
	Needed. FFS how these requirements should be defined, whether spatial characteristics have to be taken into account or not if yes how.
	If we follow conductive cases, these requirements could be defined as TRP. Details in UE-to-UE coexistence are discussed in [3].

	
	ACLR
	
	

	
	General spurious
	
	

	
	Additional spurious
	
	

	
	UE-to-UE coexistence
	
	

	
	Tx intermodulation
	None
	This interference scenario assumes that the blocker of CW comes from the same direction with the Tx signal. Such potential worst scenarios should be studied and identified as same as blocking/ACS cases explained in [4]. ( Proposal 4

	Rx 
	REFSENS
	To introduce EIS. How the requirement will be defined needs to be studied.
	Discussed in [2]

	
	Maximum input level
	None
	EIS is expected to verify the receiver’s endurance.

	
	ACS
	Needed. FFS how these requirements should be defined, whether spatial characteristics have to be taken into account or not and if yes, how.

For the blocking requirements, realistic values based on actual possible blockers should be considered.
	Discussed in [4]

	
	Blocking
	
	

	
	Spurious response
	None
	

	
	Rx intermodulation
	None
	As is the case with Tx intermodulation, this interference scenario assumes that the blockers of CW come from the same direction with the wanted signal. Such potential worst scenarios should be studied and identified as same as blocking/ACS cases explained in [4]. ( Proposal 5

	
	Rx spurious emission
	None
	As is the case with Tx OFF power, it should be studied if beamforming should be considered. ( Proposal 6

	
	Receiver image
	None
	FFS


3. Conclusion
Based on the table above, we propose the followings for UE RF requirements in mmWave.
Proposal 1: Study if beamforming should be considered for Tx OFF power.
Proposal 2: Study if beamforming is used in the switching period between ON and OFF for ON/OFF mask.
Proposal 3: Study how to define (i.e. EIRP and/or TRP) occupied BW. Measurement accuracy of signal level for OTA should also be investigated in parallel.
Proposal 4: Study and identify potential worst scenarios explained in [4] for Tx intermodulation.

Proposal 5: Study and identify potential worst scenarios explained in [4] for Rx intermodulation.

Proposal 6: Study if beamforming should be considered for Rx spurious emission, 
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