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1
Introduction
During the ASN.1 review it became apparent that the current way in which the UE signals the E-UTRAN bands that it supports can be quite inefficient.

This contribution presents a potential signalling optimization to address this, which is more flexible and, typically, more efficient. RAN2 is proposed to discuss whether this signalling optimization is seen as useful.  

2
Current signalling method
TS 36.306 specifies the following:

4.3.5.1
Supported E-UTRA radio frequency bands

This parameter defines which E-UTRA radio frequency bands [6] are supported by the UE. For each band, support for either only half duplex operation, or full duplex operation is indicated.

The corresponding IEs currently used in TS 36.331 are as follows:
RF-Parameters ::=




SEQUENCE {


supportedEUTRA-BandList



SupportedEUTRA-BandList

}

SupportedEUTRA-BandList ::=


SEQUENCE (SIZE (1..maxBands)) OF SEQUENCE {


eutra-Band






INTEGER (1..64),


halfDuplex






BOOLEAN

}

The signalling cost of this scheme is (6-bit fixed cost + 7 bits per supported band).
This scheme leaves room for improvement in two aspects:

· The signalling cost becomes large if many bands are supported;

· Signalling the duplex information for TDD bands is redundant.

3
Alternative scheme
An optimized scheme is shown below, with two main alternative branches:
1. A support bitmap supplemented by duplex information only for the supported bands;

2. Optimized reporting of Rel-8 bands, where the presence of separate blocks for Rel-8 FDD bands, Rel-8 TDD bands, and other bands, is optional.

· The Rel-8 FDD bands are reported as in branch 1

· The Rel-8 TDD bands are supported with a simple bitmap with no duplex information

· The additional bands are signaled as done at present.

RF-Parameters ::=




SEQUENCE {


supportedEUTRA-Bands



SupportedEUTRA-Bands
}

SupportedEUTRA-Bands ::=


SEQUENCE {

format

CHOICE    {



supportedEUTRA-BandBitmap

SupportedEUTRA-BandBitmap,

        
partialBands




SEQUENCE {

    


supportedEUTRA-FDDBandBitmapRel8
SupportedEUTRA-FDDBandBitmapRel8
OPTIONAL,
    


supportedEUTRA-TDDBandBitmapRel8
SupportedEUTRA-TDDBandBitmapRel8
OPTIONAL,
    


supportedEUTRA-Bandlist



SupportedEUTRA-BandList


OPTIONAL




}


}
}

SupportedEUTRA-BandBitmap
 ::=

SEQUENCE (SIZE (maxBands)) OF CHOICE {


eutra-BandNotSupported



NULL,


halfDuplexOnly





BOOLEAN

}
SupportedEUTRA-BandList

 ::=

SEQUENCE (SIZE (1..maxBands)) OF SEQUENCE {


eutra-Band






INTEGER (1..64),


halfDuplexOnly





BOOLEAN

}

SupportedEUTRA-FDDBandBitmapRel8 ::=
SEQUENCE (SIZE (maxEutraFDDBands)) OF CHOICE {


eutra-BandNotSupported



NULL,


halfDuplexOnly





BOOLEAN

}

SupportedEUTRA-TDDBandBitmapRel8 ::=
SEQUENCE (SIZE (maxEutraTDDBands)) OF SEQUENCE {

    eutraBandSupported




BOOLEAN

}

The signalling cost of this scheme is of course highly variable, but can be broken down as follows:

· Using branch 1 (supportedEUTRA-BandBitmap):
(65-bit fixed cost) + (1 bit per supported band)
· Using branch 2 (partialBands): 
(4-bit fixed cost) + (if Rel-8 FDD bands signaled: 15 bits + 1 bit per supported band)
+ (if Rel-8 TDD bands signaled: 8 bits) + (if other bands signaled: 6 bits + 7 bits per supported band)
4
Signalling-cost comparison in example cases

	Example case: what bands (only) the UE signals to support
	Signalling bits needed with the current scheme
	Signalling bits needed with the above scheme

	2 Rel-8 FDD bands (crossover point)
	20
	21

	1 Rel-8 TDD band 
	13
	12

	9 non-Rel-8 bands (crossover point)
	69
	75 (using branch 1)
73 (using branch 2)

	All the 15 Rel-8 FDD bands
	121
	34

	All the 8 Rel-8 TDD bands
	62
	12


5
Conclusion
This contribution presented a potential signalling optimization addressing the reporting of supported E-UTRAN bands by the UE. RAN2 is proposed to discuss whether this is seen as useful.
In case the presented approach is adopted, CRs to make the necessary changes in [5] and [7] are given in [8] and [9], respectively.
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