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1 Introduction
The IE “Rplmn information” may be included in the RRC CONNECTION RELEASE message to facilitate the UE to search for the RPLMN, e.g. when the UE has lost coverage. In the IE “Rplmn information” the network may include GSM, UMTS (FDD or TDD), or CDMA2000 frequency information that the UE may use to re-select. In case the network includes UMTS FDD frequency information, it may include a list of UMTS frequencies (up to 8), or UMTS frequency ranges or combination thereof. 
In this discussion document the possible ambiguous mapping of the UMTS FDD frequency information in the tabular form and the ASN.1 syntax is discussed. 

The UMTS FDD frequency information in the tabular form is specified as:
10.3.8.15
Rplmn information

Contains information to provide faster RPLMN selection in the UE.

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

	…
	…
	…
	…
	…
	…

	FDD UMTS Frequency list 
	OP
	1 to maxNumFDDFreqs
	
	
	

	>UARFCN (Nlow)
	MP
	
	Integer(0..16383)
	[21]
	

	>UARFCN (Nupper)
	OP
	
	Integer(0..16383)
	[21]

This IE is only needed when the FDD frequency list is specifying a range.
	

	…
	…
	
	…
	…
	…


The UMTS FDD frequency information in the ASN.1 syntax is specified as:

/…/

-- ***************************************************

--

--     OTHER INFORMATION ELEMENTS (10.3.8)

--

-- ***************************************************

/…/
Rplmn-Information ::=


SEQUENCE {


gsm-BA-Range-List



GSM-BA-Range-List





OPTIONAL,


fdd-UMTS-Frequency-List


FDD-UMTS-Frequency-List




OPTIONAL,


tdd-UMTS-Frequency-List


TDD-UMTS-Frequency-List




OPTIONAL,


cdma2000-UMTS-Frequency-List
CDMA2000-UMTS-Frequency-List


OPTIONAL

}
/…/

FDD-UMTS-Frequency-List ::=



SEQUENCE (SIZE (1..maxNumFDDFreqs)) OF












FrequencyInfoFDD

/…/

FrequencyInfoFDD ::=



SEQUENCE {


uarfcn-UL






UARFCN



OPTIONAL,


uarfcn-DL






UARFCN

}

It should be noted that the FrequencyInfoFDD element is not exclusively used for the FDD-UMTS-Frequency-List. 
It is assumed that the intended mapping between tabular and ASN.1 is the following:
Tabular


ASN.1

UARFCN (Nlow)

uarfcn-DL

UARFCN (Nupper)
uarfcn-UL
This mapping is assumed because both the “UARFCN (Nupper)” and the “uarfcn-UL” element are optional. However the ordering of the elements in the tabular form and ASN.1 are different. 
In this document three alternatives are discussed that may resolve the possible ambiguity between the tabular form and ASN.1 for the UMTS FDD frequency information in the IE “Rplmn information”. 
It is proposed that RAN2 discusses these alternatives, or possible variants, to clarify this issue in the 25.331 specifications. Furthermore it should be discussed for which version of the specification these clarifications should apply. 
2 Discussion
Three alternatives are described in the following sections. 
2.1 Alternative 1: Limit frequency information to a single frequency
In this alternative the IE “UARFCN (Nlow)” is made obsolete, i.e. only a single frequency (in the list) can be specified. It should be noted that a list of up to 8 frequencies can be specified in this alternative, but no list of ranges of frequencies can be specified. 
10.3.8.15
Rplmn information

Contains information to provide faster RPLMN selection in the UE.

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

	GSM BA Range
	OP
	1 to maxNumGSMFreqRanges
	
	GSM BA Range 
	

	>GSM Lower Range (UARFCN)
	MP
	
	Integer(0..16383)
	Lower bound for range of GSM BA freqs
	

	>GSM Upper Range (UARFCN)
	MP
	
	Integer(0..16383)
	Upper bound for range of GSM BA freqs
	

	FDD UMTS Frequency list 
	OP
	1 to maxNumFDDFreqs
	
	
	

	>UARFCN (Nlow)
	MP
	
	Integer(0..16383)
	[21]
	

	>UARFCN (Nupper)
	OP
	
	Integer(0..16383)
	
If this IE is included the UE behaviour is unspecified.
	

	3.84 Mcps TDD UMTS Frequency list
	OP
	1 to maxNumTDDFreqs
	
	
	

	>UARFCN
	MP
	
	Integer(0..16383)
	[22]
	

	1.28 Mcps TDD UMTS Frequency list
	OP
	1 to maxNumTDDFreqs
	
	
	REL-4

	>UARFCN
	MP
	
	Integer(0..16383)
	[22]
	REL-4

	CDMA2000 UMTS Frequency list
	OP
	1 to maxNumCDMA200Freqs
	
	
	

	>BAND_CLASS
	MP
	
	Bit string(5 bits)
	TIA/EIA/IS-2000  When mapping the BAND_CLASS to the bit string, the first/leftmost bit of the bit string contains the most significant bit..
	

	>CDMA_FREQ
	MP
	
	Bit string (11 bits)
	TIA/EIA/IS-2000  When mapping the CDMA_FREQ to the bit string, the first/leftmost bit of the bit string contains the most significant bit..
	


Pros: The mapping between IE “UARFCN (Nlow)” and “uarfcn-DL” is assumed unambiguous.
Cons: No range of frequencies can be specified, however a list of single frequencies can still be provided.
2.2 Alternative 2: Add comment to frequency list in ASN.1 syntax for clarification
In this alternative the proper mapping between the tabular and the ASN.1 syntax is clarified by a comment in the ASN.1 syntax. 
11.3
Information element definitions

/ .. /
-- ***************************************************

--

--     OTHER INFORMATION ELEMENTS (10.3.8)

--

-- ***************************************************

/ .. /
FDD-UMTS-Frequency-List ::=



SEQUENCE (SIZE (1..maxNumFDDFreqs)) OF












-- NOTE1: The IE “UARFCN (Nlow)” corresponds to  












-- “uarfcn-DL” in FrequencyInfoFDD. 












-- NOTE2: The IE “UARFCN (Nupper)” corresponds to












-- “uarfcn-UL” in FrequencyInfoFDD.











FrequencyInfoFDD
FrequencyInfoFDD ::=



SEQUENCE {


uarfcn-UL






UARFCN



OPTIONAL,


uarfcn-DL






UARFCN

Pros: Simple fix, which may apply to pre-Rel-8 versions of the specification. No changes to ASN.1 syntax are needed.
Cons: Not the most elegant solution, and potential problems with existing implementations out in the field need to be evaluated.
2.3 Alternative 3: Change ASN.1 syntax
In this alternative a new element, FrequencyRangeInfoFDD, is defined in the ASN.1 syntax to match the lower- and upper-bound of the UMTS frequency range unambiguously. Furthermore the ordering of the lower- and upper-bound in the tabular is changed to match the ordering in the ASN.1 syntax. In this alternative it is assumed that this ASN.1 correction applies from Rel-8 onwards.

It is noted that the correction to the ASN.1 syntax is backwards compatible with earlier releases of the specification where this ASN.1 correction is not made, in case the proper mapping (as assumed in this document) is applied. 
10.3.8.15
Rplmn information
Contains information to provide faster RPLMN selection in the UE.

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

	GSM BA Range
	OP
	1 to maxNumGSMFreqRanges
	
	GSM BA Range 
	

	>GSM Lower Range (UARFCN)
	MP
	
	Integer(0..16383)
	Lower bound for range of GSM BA freqs
	

	>GSM Upper Range (UARFCN)
	MP
	
	Integer(0..16383)
	Upper bound for range of GSM BA freqs
	

	FDD UMTS Frequency list 
	OP
	1 to maxNumFDDFreqs
	
	
	

	
	
	
	
	
	

	>UARFCN (Nupper)
	OP
	
	Integer(0..16383)
	[21]

This IE is only needed when the FDD frequency list is specifying a range.
	

	>UARFCN (Nlow)
	MP
	
	Integer(0..16383)
	[21]
	

	3.84 Mcps TDD UMTS Frequency list
	OP
	1 to maxNumTDDFreqs
	
	
	

	>UARFCN
	MP
	
	Integer(0..16383)
	[22]
	

	7.68 Mcps TDD UMTS Frequency list
	OP
	1 to maxNumTDDFreqs
	
	
	REL-7

	>UARFCN
	MP
	
	Integer(0..16383)
	[22]
	REL-7

	1.28 Mcps TDD UMTS Frequency list
	OP
	1 to maxNumTDDFreqs
	
	
	REL-4

	>UARFCN
	MP
	
	Integer(0..16383)
	[22]
	REL-4

	CDMA2000 UMTS Frequency list
	OP
	1 to maxNumCDMA200Freqs
	
	
	

	>BAND_CLASS
	MP
	
	Bit string(5 bits)
	TIA/EIA/IS-2000  When mapping the BAND_CLASS to the bit string, the first/leftmost bit of the bit string contains the most significant bit..
	

	>CDMA_FREQ
	MP
	
	Bit string (11 bits)
	TIA/EIA/IS-2000  When mapping the CDMA_FREQ to the bit string, the first/leftmost bit of the bit string contains the most significant bit..
	


11.3
Information element definitions
/ .. /
-- ***************************************************

--

--     OTHER INFORMATION ELEMENTS (10.3.8)

--

-- ***************************************************

/ .. /
FDD-UMTS-Frequency-List ::=



SEQUENCE (SIZE (1..maxNumFDDFreqs)) OF












FrequencyRangeInfoFDD
FrequencyRangeInfoFDD ::=


SEQUENCE {


uarfcn-Nupper





UARFCN



OPTIONAL,

uarfcn-Nlow






UARFCN
Pros: This alternative perhaps represent the way the ASN.1 syntax was intended from the start

Cons: In pre-Rel-8 specifications some ambiguity may remain. Although pre-Rel-8 implementations that follow the proper mapping are backwards compatible. 
3 Conclusion
It is proposed that RAN2 discusses possible ways to clarify the mapping between the tabular and ASN.1 syntax for the UMTS FDD frequencies in the IE “Rplmn information”.For this purpose three alternatives are described in this document.  
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