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1          Introduction

At RAN2#72bis, the group discussed open issues for the introduction of new band. In order to support introducing new bands above band XXII a new IE is required in TS25.331, there are some issues still outstanding and in this document we aim to provide the way forward
2         Discussion
The new IE for introducing the new bands will be Frequency band indicator 3 and will be included in SIB5 & SIB6 tabular as an optional IE. This is in-line with how IEs “Frequency band indicator“ and “Frequency band indicator 2“ are defined in SIB5 & SIB6.
2.1 Aligning SIB5 & SIB6 behaviour for new band Indicator

In TS25.331 section 8.1.1.6.5 (System Information Block type 5 and 5bis) it is stated
The UE should store all relevant IEs included in this system information block. The UE shall:

1>
if the IE "Frequency band indicator" is included and if the frequency band indicated in the IE is not part of the frequency bands supported in the UE radio access capability; or

1>
if the IE "Frequency band indicator 2" is included and if the frequency band indicated in the IE is not part of the frequency bands supported in the UE radio access capability; or
……

Whereas in corresponding procedural text for SIB6 it is stated differently, thereby making the storing of “Frequency band indicator 2” dependant upon the inclusion of IE "Frequency band indicator"
If in connected mode, the UE should store all relevant IEs included in this system information block. The UE shall:

1>
if the IE "Frequency band indicator" is included:

2>
if the frequency band indicated in the IE is not part of the frequency bands supported in the UE radio access capability; or

2>
if the IE "Frequency band indicator 2" is included and if the frequency band indicated in the IE is not part of the frequency bands supported in the UE radio access capability; or
……
Options for proceeding with introduction of new IE.

A1. Keep with current understanding and therefore in SIB6 keep with the current understanding and the new IE is dependant upon inclusion of the IE "Frequency band indicator". Captured in [1]
A2. The new procedural text in 8.1.1.6.6 (System Information Block type 6) to be added for "Frequency band indicator 3" does not depend upon the inclusion of "Frequency band indicator"

The alternative text for A1 & A2 are shown in Appendix A.
2.2 Should new IE be an integer or enumerated value
The existing IEs “Frequency band indicator“ and “Frequency band indicator 2“ are defined as ENUMERATED. 
“Frequency band indicator“ has 8 values (7 bands and one extension-indicator) and “Frequency band indicator 2“ has 16 values (15 bands and one extension-indicator).
It is proposed for future proofing that we introduce 64 bands and to BYTE align the new IE, also that no extension indicator is necessary as the new IE is optional. The new IE could be specified in ASN.1 as either an INTEGER or ENUMERATED.
It is also worth noting that in LTE TS36.331 the bands are specified in ASN.1 as integer and referred to in TS25.307 as their decimal value

Options for way forward
B1. New bands are introduced as Integer values, Captured in [1]. Additionally in TS25.307 the following is specified ‘The parameter value indicating "Band XXV" for the IE "FDD frequency band’. 
B2. New bands are introduced as EMUMERATED.

2.3 Should new IE be Mandatory Default (MD) or Optional (OP)

In section 10.3.3.42a (UE radio access capability extension) the new IE “Frequency band indicator 3” is added and an optional IE. This is in-line with how the other band indicator IEs have been specified.
In section 10.3.3.21a (Measurement capability extension) the new IE to indicate the UE measurement capabilities for bands in “Frequency band indicator 3” is added. The existing IEs for the other band indicators are defined as mandatory default, and the default value is dependant upon conditions of inclusion of the 2 IEs.This can be summarised in the following spreadsheet Freqband2 worksheet.
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Worksheet FreqBand3 shows how this could be evolved when introducing the new IE and also gives alternative suggestions for meaning of when the other IE’s are empty or not.

Options for way forward

C1. Continue with new IE as MD and define wording as appropriate for the combination of band indicator IEs presence or absence..

C2. Define new IE in Measurement capability extension as OP also defining in semantics description that if the IE is not present then the value is the same as indicated in the IE "Frequency band 3" if included in the IE " UE radio access capability extension". Captured in [1]
3
Conclusion
In conclusion, we propose for the RAN2 group to discuss the above options for each of the open issues. 
Appendix A

Alterative A1
8.1.1.6.6
System Information Block type 6
If in connected mode, the UE should store all relevant IEs included in this system information block. The UE shall:

1>
if the IE "Frequency band indicator" is included:

2>
if the frequency band indicated in the IE is not part of the frequency bands supported in the UE radio access capability; or

2>
if the IE "Frequency band indicator 2" is included and if the frequency band indicated in the IE is not part of the frequency bands supported in the UE radio access capability; or
2>
if the IE "Frequency band indicator 3" is included and if the frequency band indicated in the IE is not part of the frequency bands supported in the UE radio access capability; or
2>
if the IE "Frequency band indicator" is included and set to "extension indicator", and the UE does not support any of the frequency bands that can be indicated by the IE "Frequency band indicator 2" (i.e., Band VIII or beyond) if included and the UE does not support any of the frequency bands that can be indicated by the IE "Frequency band indicator 3" (i.e. Band XXIII or beyond)  if included:
3>
consider the cell to be barred according to [4]; and

3>
consider the barred cell as using the value "not allowed" in the IE "Intra-frequency cell re-selection indicator", and the maximum value in the IE "Tbarred".
Alterative A2
8.1.1.6.6
System Information Block type 6
If in connected mode, the UE should store all relevant IEs included in this system information block. The UE shall:

1>
if the IE "Frequency band indicator" is included:

2>
if the frequency band indicated in the IE is not part of the frequency bands supported in the UE radio access capability; or

2>
if the IE "Frequency band indicator 2" is included and if the frequency band indicated in the IE is not part of the frequency bands supported in the UE radio access capability; or

2>
if the IE "Frequency band indicator" is included and set to "extension indicator", and the UE does not support any of the frequency bands that can be indicated by the IE "Frequency band indicator 2" (i.e., Band VIII or beyond) if included and the UE does not support any of the frequency bands that can be indicated by the IE "Frequency band indicator 3" (i.e. Band XXIII or beyond)  if included:
3>
consider the cell to be barred according to [4]; and

3> consider the barred cell as using the value "not allowed" in the IE "Intra-frequency cell re-selection indicator", and the maximum value in the IE "Tbarred".
1>
if frequency bands are only  indicated in the IE "Frequency band indicator 3" and if the frequency band indicated in the IE is not part of the frequency bands supported in the UE radio access capability:

3>
consider the cell to be barred according to [4]; and

3>
consider the barred cell as using the value "not allowed" in the IE "Intra-frequency cell re-selection indicator", and the maximum value in the IE "Tbarred".
1>
if the UE is in CELL_FACH state; and

1>
if the UE does support E-DCH transmission in CELL_FACH state and Idle mode; and

1>
if the IE "HS-DSCH common system information" is included in system information block type 5 or 5bis; and

1>
if the IE "Common E-DCH system info" is included system information block type 5 or 5bis:

……..
………
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FreqBand2

		Section 10.3.3.21a - Measurement capability extension - Without FDD Freq band 3

		Frequency Band Values

		Item		Values		Description

		1		R99		R99 values (Band I & II)

		2		FB RA ExtList		IE "Frequency band" in IE "UE radio access capability extension"

		3		FB2 RA ExtList		IE "Frequency band 2" in IE "UE radio access capability extension"

		4		FDD FB		Value in "FDD Frequency band" in "Measurement capability extension"

		5		FDD FB2		Value in "FDD Frequency band2" in "Measurement capability extension"

		Scenario 1

		Item		IE		Empty/Not Empty

								Rel-6

		1		FDD Freq band		Not Empty		FDD FB

		2		FDD Freq band 2		Not Empty		FDD FB2

		Scenario 2

		Item		IE		Empty/Not Empty

								Rel-6

		1		FDD Freq band		Empty		R99

		2		FDD Freq band 2		Empty		FB2 RA ExtList

		Scenario 3

		Item		IE		Empty/Not Empty

								Rel-6

		1		FDD Freq band		Not Empty		FDD FB

		2		FDD Freq band 2		Empty		FDD FB

		Scenario 4

		Item		IE		Empty/Not Empty

								Rel-6

		1		FDD Freq band		Empty		FDD FB2

		2		FDD Freq band 2		Not Empty		FDD FB2
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		Section 10.3.3.21a - Measurement capability extension - With FDD Freq band 3

		Frequency Band Values

		Item		Values		Description

		1		R99		R99 values (Band I & II)

		2		FB RA ExtList		IE "Frequency band" in IE "UE radio access capability extension"

		3		FB2 RA ExtList		IE "Frequency band 2" in IE "UE radio access capability extension"

		4		FB3 RA ExtList		IE "Frequency band 3" in IE "UE radio access capability extension"

		4		FDD FB		Value in "FDD Frequency band" in "Measurement capability extension"

		5		FDD FB2		Value in "FDD Frequency band2" in "Measurement capability extension"

		6		FDD FB3		Value in "FDD Frequency band3" in "Measurement capability extension"

		Scenario 1

		Item		IE		Empty/Not Empty

								Rel-6		Rel-10		Rel-10 alternative

		1		FDD Freq band		Not Empty		FDD FB		FDD FB

		2		FDD Freq band 2		Not Empty		FDD FB2		FDD FB2

		3		FDD Freq band 3		Not Empty				FDD FB3

		Scenario 2

		Item		IE		Empty/Not Empty

								Rel-6		Rel-10		Rel-10 alternative

		1		FDD Freq band		Not Empty		FDD FB		FDD FB

		2		FDD Freq band 2		Not Empty		FDD FB2		FDD FB2

		3		FDD Freq band 3		Empty				FDD FB & FB2		FB3 RA ExtList

		Scenario 3

		Item		IE		Empty/Not Empty

								Rel-6		Rel-10		Rel-10 alternative

		1		FDD Freq band		Empty		R99		R99		FB3

		2		FDD Freq band 2		Empty		FB2 ExtList		FB2 RA ExtList		FB3

		3		FDD Freq band 3		Not Empty				FDD FB3

		Scenario 4

		Item		IE		Empty/Not Empty

								Rel-6		Rel-10		Rel-10 alternative

		1		FDD Freq band		Empty		R99		R99

		2		FDD Freq band 2		Empty		FB2 ExtList		FB2 RA ExtList

		3		FDD Freq band 3		Empty				FB3 RA ExtList

		Scenario 5

		Item		IE		Empty/Not Empty

								Rel-6		Rel-10		Rel-10 alternative

		1		FDD Freq band		Not Empty		FDD FB		FDD FB

		2		FDD Freq band 2		Empty		FDD FB		FDD FB & FB3		FB2 RA ExtList

		3		FDD Freq band 3		Not Empty				FDD FB3

		Scenario 6

		Item		IE		Empty/Not Empty

								Rel-6		Rel-10		Rel-10 alternative

		1		FDD Freq band		Not Empty		FDD FB		FDD FB

		2		FDD Freq band 2		Empty		FDD FB		FDD FB

		3		FDD Freq band 3		Empty				FDD FB

		Scenario 7

		Item		IE		Empty/Not Empty

								Rel-6		Rel-10		Rel-10 alternative

		1		FDD Freq band		Empty		FDD FB2		FDD FB2 & FB3		FB RA ExtList

		2		FDD Freq band 2		Not Empty		FDD FB2		FDD FB2

		3		FDD Freq band 3		Not Empty				FDD FB3

		Scenario 8

		Item		IE		Empty/Not Empty

								Rel-6		Rel-10		Rel-10 alternative

		1		FDD Freq band		Empty		FDD FB2		FDD FB2

		2		FDD Freq band 2		Not Empty		FDD FB2		FDD FB2

		3		FDD Freq band 3		Empty				FDD FB2





Sheet2

		





Sheet3

		






