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1 Introduction

Currently in 25.331 there is intended support of variable Tx/Rx frequency separation. However, this support that was introduced for 2100 MHz have not been correctly enhanced for later introduced bands such as 1800 and 1900 MHz.

2 Discussion

For 2100 MHz there exist an IE Tx/Rx frequency separation within the RF capability. This IE can have the values 190 MHz, 174.8-205.2 MHz and 134.8-245.2 MHz. This could be seen as default frequency separation (190MHz), medium variable Tx/Rx frequency separation (174.8-205.2 MHz) and full variable Tx/Rx frequency separation (134.8-245.2 MHz).

For 2100 MHz the full variable duplex gives full flexibility of duplex over the complete up- and downlink bands:
2110 – 1980 + 2x2.4 MHz = 134.8 MHz
2170 – 1920 – 2x2.4 MHz = 245.2 MHz 

The medium variable duplex gives flexibility of duplex over an operators frequency block with a size of up to 2x20 MHz. As an example, for the the first 20 MHz of the 2100 MHz FDD band:
2110 – 1940 + 2x2.4 MHz = 174.8 MHz
2130 – 1920 – 2x2.4 MHz = 205.2 MHz

Below are the corresponding Information Elements defined in RRC signalling.

10.3.3.33
RF capability FDD

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description
	Version

	UE power class
	MP
	
	Enumerated(1..4)
	as defined in [21]
	

	Tx/Rx frequency separation
	MP
	
	Enumerated(190, 174.8-205.2, 134.8-245.2)
	In MHz

as defined in [21].

NOTE:
Not applicable if UE is not operating in frequency band a (as defined in [21]).
	


10.3.3.33a
RF capability FDD extension

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	UE power class extension
	MP
	
	Enumerated(1..4)
	as defined in [21]. Four spare values are needed

	Tx/Rx frequency separation
	MP
	
	Enumerated(190, 174.8-205.2, 134.8-245.2)
	In MHz

as defined in [21].

NOTE:
Not applicable if UE is not operating in frequency band a (as defined in [21]).


When the UE indicates support of band 1800 and 1900 MHz the same Tx/Rx frequency separation IE as for 2100 MHz is referred to, both in the tabular and the ASN.1. I.e. it has the values 190 MHz, 174.8-205.2 MHz and 134.8-245.2 MHz. However, for 1800 MHz the default frequency separation is not 190 MHz but 95 MHz and for 1900 the default frequency separation is 80 MHz. It could also be seen that the indicated values for medium and full support of variable Tx/Rx frequency separation is not correct for 1800 and 1900 MHz.

Clearly the IE values need to be updated in order to support the correct default Tx/Rx frequency separation and to support variable Tx/Rx frequency separation for the 1800 and 1900 band.

Also for 1800 and 1900 MHz it could be foreseen that 3 values should be supported in the signalling when it comes to variable Tx/Rx frequency separation, and these are default, medium support for variable Tx/Rx frequency separation and full support for variable Tx/Rx frequency separation.

2.1 Proposed changes

First it is proposed that the value range of IE Tx/Rx frequency separation is changed to be “default”, “medium variable” and “full variable” in 25.331. The “full variable” Tx/Rx frequency separation gives full flexibility over the complete up- and downlink bands, while the “medium variable” gives flexibility over an operators frequency block with a size of up to 2x20 MHz.

	Tx/Rx frequency separation
	MP
	
	Enumerated(default, medium variable, full variable)
	
as defined in [21].




Then it is proposed to be a reference to 25.101 [21] in the signalling what this actually mean for the different bands, such as the currently defined 1800 and 1900 band (in addition to 2100 MHz). In 25.101 the following table is introduced to indicate the meaning of “Default”, “Medium Variable” and “Full Variable”.

Table 1X. Supported Tx/Rx frequency separations in Bands I, II and III

	Frequency Band
	Type of supported Tx/Rx frequency separation

	
	Default
	Medium Variable
	Full Variable

	Band I
	190 MHz
	174.8 – 205.2 MHz
	134.8 – 245.2 MHz

	Band II
	80 MHz
	64.8 – 95.2 MHz
	24.8 – 135.2 MHz

	Band III
	95 MHz
	79.8 – 110.2 MHz
	24.8 – 165.2 MHz


2.2 Correction alternatives

In R’99 and Rel-4 versions of 25.331 signalling for both 2100 and 1900 MHz are supported. However, as indicated in R’99 and Rel-4 versions of 25.307 “Requirements on UEs supporting a Release Independent Frequency Band”, a R99 or Rel-4 UE need to comply with Rel-5 performance requirements in order to use 1900 MHz.

For 1800 MHz, both signalling and performance requirements are introduced in Rel-5 (which is also indicated in R’99 and Rel-4 versions of 25.307).

Alternative 1: Corrections done in 25.307 R’99 and Rel-4

Maintain signalling of 25.331 in R’99 and Rel-4 as of today.

In order to clarify how a UE supporting 1900 MHz should use the IE “Tx/Rx frequency separation”, additional information, in 5.1.2 “Signalling Requirements” of R’99 and Rel-4 25.307, need to be introduced. For 1800 MHz a similar addition is needed to the corresponding 1800 MHz section in 25.307.

Include a reference in the Rel-5 version of 25.331 to a new table in the Rel-5 version of 25.101.

Alternative 2: Corrections done to 25.101 and 25.331 R’99 and Rel-4

No changes done to 25.307.

Include a reference in the R’99 version of 25.331 to a new table in R’99 version of 25.101. Make shadow CRs to Rel-4 and Rel-5.

3 Proposal 

Since signalling exist also for 1900 MHz already in R’99, although the performance requirements are only in Rel-5, it would be more clear to adopt solution 2 and introduce changes already in R’99.

Attached below is the CR to 25.331 R’99.

