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1     Introduction
At RAN4#37 Nokia presented an approach to specify minimum performance requirements for terminal antennas. There was agreement that different classes of terminals are needed, these classes would distinguish between
· different bands (e.g. "home" and "visited" bands)
· different mechanical modes
· multi mode

see [1] for the complete Nokia proposal and [2] for the status of the work on the antenna performance requirements. 

This contribution considers the feasibility of the different classes. In particular, a method for defining generic zones for “home” and “visited” bands is proposed. 
2    OTA classes and relaxed requirements
First we consider the proposed classes. In [1] two different types of requirements are suggested 
· Class A

· Primary mechanical mode

· Primary frequency bands (home networks)

· Class B

· Secondary mechanical mode

· Secondary frequency bands (visited networks)

· Fancy terminals

The mechanical modes could be difficult to define, and a primary mode to one user is secondary to another. There could possibly be different requirements for phones and PDAs, the latter not primarily not intended for the talk position (i.e. close to the head in “Speech mode”). It is recognised that attractive terminal design and various concepts are important to the industry (not only for UE vendors) and should not be hampered by excessive OTA requirements, but definitions of the types of terminals or operating modes pose non-trivial problems. In the absence of such definitions one must be content with somewhat lax base-line requirements that would be applicable to all models. 
Different classes for home and visited bands (roaming) could be feasible. The antenna performance can then be optimised for certain bands, otherwise the requirements are bound to be more relaxed. Home and visited bands can obviously be specified per UE model in specific vendor-operator agreements, but it would be beneficial to define generic classes that could account for the fact that UE vendors launch different types of phones in different markets. One way of defining generic classes could be to use the ITU Regions as a basis, e.g. a UE intended for Region 2 has the associated bands as "home" and any other band as "visited". The requirements for visited bands would be relaxed. Based on the identified FDD bands the "home zones" could be

Japan/Korea:
bands I, VI, IX

Europe:

bands I, III, VIII 

US:

bands II, IV, V 

Class A requirements would apply for bands supported in a given home zone, whereas any other band (i.e. a GSM1900 band in a European phone) included would go under Class B. Note that there is maximum one band below 1 GHz for each home zone. Furthermore, for dual-mode terminals (at least in Regions 1 and 2) there would be similar antenna requirements for the GSM and UMTS bands in the home zone which would be beneficial for Inter-RAT mobility for example. 
Phones supporting most of the bands in two or more regions are an obvious challenge to the approach above. This could possibly be resolved by requiring that any particular phone must be associated one of the regions, but the method to link supported bands to a particular region and the home/visited requirements is not straightforward.   
Multi-band devices must have relaxed requirements particularly when the operating bands are overlapping or close to each other. The antenna needs to be relatively broadband and will therefore inherently have a lower efficiency. Almost overlapping bands in the 2 GHz range could be covered by a relaxed requirement for multi- mode DCS and UMTS. An additional relaxation would also be needed for terminals that support more than one 1 GHz band (like in the original Nokia proposal). 

The extension band (VII) could possibly be included in the zones above or be treated separately. This band is close to the 2.4 GHz WLAN band (2400-2483 MHz) that will be supported by many terminals; this may require relaxed requirements. 
3 TRP and TRS requirements for different classes
Using the approach in [1] a table of minimum requirements for UTRA FDD could look like the following. The “home” requirement applies if the particular band is in one of the sets defined above, e.g. the European = {Band I, Band III, Band VIII}, visited if not in a given set.  
	TRP beside a head phantom

	UE power class
	Band
	Home
	Visited
	Tolerance
	Relaxation 11
	Relaxation 22

	PC3
	Band I

Band II, Band III, Band IV, Band IX
	TRP_1
	TRP_1 - B
	
	R_1
	R_2

	
	Band VII
	TRP_1
	TRP_1- B
	
	
	

	
	Band V, Band VI, Band VIII
	TRP_2
	TRP_2- B
	
	R_3
	R_4

	Note 1: Dual mode terminals

Note 2: Terminal supporting more than one 1GHz band


The other power classes are treated similarly. For GSM one could use the same approach could be used (GSM400 and GSM700 not included). The same notation for the relaxations has been used for simplicity, and only one GMSK power class is shown.   

	TRP beside a head phantom

	MS power class
	Band
	Home
	Visited
	Tolerance
	Relaxation 11
	Relaxation 22

	2
	Band II, Band III, 
	TRP_1

TRP_1
	TRP_1 - B
TRP_1- B
	
	R_1
	R_2

	
	Band V, Band VIII
	TRP_2
	TRP_2- B
	
	R_3
	R_4

	Note 1: Dual mode terminals

Note 2: Terminal supporting more than one 1GHz band
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