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1 Introduction
Many optional UE capabilities and categories have been defined in UMTS [1]. However, optional UE capabilities and concrete UE classes are yet to be clarified in LTE [2]. This paper discusses what optional capabilities and UE classes should be defined in LTE.
2 Discussion
2.1 UE classes
Since UE classes should be categorized to prevent diversion of capabilities and conformance test scenarios, the followings are proposed;
· The number of UE classes should be limited;
· Combinations of UL / DL peak data rates should be limited;
· The high end class should appeal a competitive peak data rate in the market.
· A higher class UE should be compatible with any lower class so that it can be treated as a lower class UE if the network does not support the higher class.

Table 1 shows examples of concrete UE classes, although further details [3] should be discussed in RAN1.
Table 1: UE classes.

	UE

classes
	Number

of MIMO streams
	Max. number of 
resource blocks
	Peak data rate (Mbps)

	
	
	
	DL
	UL

	1
	1
	25 (*1)
	5.0
	2.0

	2
	2
	
	43.2 (*2)
	14.4 (*2)

	3
	
	50
	86.4 (*2)
	28.8 (*2)

	4
	
	100
	172.8 (*2)
	57.6 (*2)

	5
	4
	
	326.4 (*2)
	86.4 (*3)


*1: The number of resource blocks per 5 MHz bandwidth.
*2: Maximum code rate = 1.
*3: 64 QAM, Maximum code rate = 1.
2.2 UE radio access capabilities
Table 2 summarises UE radio access capabilities thought to be needed in LTE, based on the ones defined in UMTS and others new in LTE. We propose that RAN WGs clarify the necessary capability information based on this table.
Table 2: UE radio access capabilities in UMTS and LTE.

	
	UMTS
	LTE
	Note

	PDCP parameters
	Support for RFC 2507
	Not needed
	

	
	Support for RFC 3095
	Needed
	Ver.1 or ver. 2

	
	Support for RFC 3095 context relocation
	Not needed
	RFC 3095 context will be reset.

	
	Support for lossless SRNS relocation
	Not needed
	

	
	Support for lossless DL RLC PDU size change
	Not needed
	

	
	Maximum header compression context space
	Needed?
	

	
	Maximum number of ROHC context sessions
	Needed?
	

	
	Support for reverse decompression
	Needed?
	

	
	-
	Support of ROHC-TCP
	

	RLC and MAC parameters
	Total RLC AM and MAC-hs buffer size
	Total RLC buffer size
	Soft buffer size will be defined as a part of UE classes.

	
	Maximum number of AM entities
	Needed?
	

	
	Maximum RLC AM window size
	Not needed
	

	
	-
	Maximum number of radio bearers
	

	PHY parameters
	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant
	UE classes
	

	
	……….
	
	

	RF parameters
	UE power class
	Not needed?
	All LTE UEs will reside in one UE power class.

	
	Radio frequency band
	Needed
	

	
	Tx / Rx frequency separation
	Not needed?
	

	Multi-mode related parameters
	Support of UTRA FDD
	Support of E-UTRA FDD
	

	
	Support of UTRA TDD 3.84 Mcps
	Support of E-UTRA TDD (Frame structure 1)
	

	
	Support of UTRA TDD 1.28 Mcps
	Support of E-UTRA TDD (Frame structure 2)
	

	Multi-RAT related parameters
	Support of GSM
	Needed
	

	
	Support of multi-carrier
	Not needed?
	

	
	Support of UTRAN to GERAN network assisted cell change
	Support of E-UTRAN to GERAN network assisted cell change (FFS)
	

	
	Support of handover to GAN
	Needed
	

	
	Support of inter-RAT PS handover
	Needed
	

	
	-
	Support of UTRA FDD
	

	
	-
	Support of UTRA TDD 3.84 Mcps
	

	
	-
	Support of UTRA TDD 1.28 Mcps
	

	Security parameters
	Support of ciphering algorithm UEA0
	Not needed 
	UE mandatory

	
	Support of ciphering algorithm UEA1
	Not needed
	

	
	Support of ciphering algorithm UEA2
	Not needed 
	Snow 3G and AES are UE mandatory.

	
	Support of integrity protection algorithm UIA1
	Not needed
	

	
	Support of integrity protection algorithm UIA2
	Not needed
	Snow 3G and AES are UE mandatory.

	MBMS related capabilities
	Minimum MBMS UE capabilities are difined.
	It is FFS whether minimum E-MBMS UE capabilities are mandatory [2].
	Minimum E-MBMS UE capabilities should be defined in consideration of emergency services [2].

	UE positioning related parameters
	Standalone location method(s) supported
	FFS
	

	
	……….
	
	

	Measurement related capabilities
	Need for DL compressed mode
	Need for UL / DL measurement gap
	

	
	Need for UL compressed mode
	
	

	General capabilities
	Access stratum release indicator
	Needed
	

	
	Device type
	Needed
	


3 Conclusion
The paper discussed the optional UE capabilities and UE classes.

Although the exact definitions of the UE classes need to be discussed in RAN1, we proposed the followings as a basic principle;
· The number of UE classes should be limited;
· Combinations of UL / DL peak data rates should be limited;
· The high end class should appeal a competitive peak data rate in the market.

· A higher class UE should be compatible with any lower class so that it can be treated as a lower class UE if the network does not support the higher class.

RAN WGs are asked to clarify the optional UE radio access capabilities in LTE, based on the summary provided in Table 2.
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