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1
Introduction

This contribution describes an efficient signalling mechanism for the communication of the S-UMTS time dilation factor N, where N is equal to 2 or 4 for S-UMTS N=2 and S-UMTS N=4, respectively. A corresponding text proposal for the S-UMTS Technical Report [1] is provided in [8].
2
Discussion
2.1


Brief Description of Signalling Mechanism
In order to standardize and deploy S-UMTS, a signalling mechanism needs to be defined that makes it possible to differentiate between normal UMTS and S-UMTS N=2 and N=4 during network operation. The signalling mechanism described in this contribution accomplishes this goal by defining a new FDD band(s) in TS 25.101 [2] with different UARFCN values relative to an existing FDD band. Since the UARFCNs are unique, this allows a logical mapping between S-UMTS N=2 or N=4 and a specific FDD band. Consequently, only the UARFCN needs to be explicitly signalled (as is currently done today). This circumvents the need to explicitly signal the time dilation factor N. The advantage of this is that no changes need to be made to the current operation of various procedures such as the broadcasting of neighbor cell list information, measurement control procedures, mobility procedures, etc.
2.2


Details
As mentioned above, the efficient signalling mechanism comprises defining a new FDD band(s) in TS 25.101 [2]. For example, if the FDD band of interest for S-UMTS deployment is Band VIII, then two new FDD bands can be defined (e.g., Band XXVII for S-UMTS N=2 and Band XXVIII for S-UMTS N=4 as illustrated in Table 1). The two new FDD bands have the same set of UL and DL frequencies as Band VIII (assuming the channel raster is 200 kHz) but with UL and DL UARFCN formula offsets that are different from Band VIII.
 This results in unique set of UL and DL UARFCNs for S-UMTS N=2 and N=4 and, effectively, a logical mapping between S-UMTS N=2 and Band XXVII and S-UMTS N=4 and Band XXVIII.
For each operating FDD band, the UARFCN values are currently defined as follows [2]:

· NU = 5 * (FUL – FUL_Offset) for carrier frequency range FUL_low ≤ FUL ≤ FUL_high

(1)
· ND = 5 * (FDL – FDL_Offset) for carrier frequency range FDL_low ≤ FDL ≤ FDL_high

(2)
Contingent upon the availability of contiguous UARFCN values, the formula for determining the UARFCN values may need to be modified as follows:

· NU = n * (FUL – FUL_Offset) for carrier frequency range FUL_low ≤ FUL ≤ FUL_high

(3)
· ND = n * (FDL – FDL_Offset) for carrier frequency range FDL_low ≤ FDL ≤ FDL_high

(4)
Currently, the ASN.1 coding for the “UARFCN” IE is as follows [3]:

UARFCN ::=





INTEGER (0..16383)

Table 1 UARFCN general range (TS 25.101) with two new FDD bands for S-UMTS N=2 and N=4

	Band
	UL Low UARFCN
	UL High UARFCN
	DL Low UARFCN
	DL High UARFCN

	XIX
	312
	363
	712
	763

	XXI
	462
	512
	862
	912

	III
	937
	1288
	1162
	1513

	IV
	1312
	1513
	1537
	1738

	VII
	2012
	2338
	2237
	2563

	VIII
	2712
	2863
	2937
	3088

	XI
	3487
	3562
	3712
	3787

	XII
	3617
	3678
	3842
	3903

	XIII
	3792
	3818
	4017
	4043

	XIV
	3892
	3918
	4117
	4143

	V
	4132
	4233
	4357
	4458

	VI
	4162
	4188
	4387
	4413

	XX
	4287
	4413
	4512
	4638

	XXII
	4437
	4813
	4662
	5038

	XXV
	4887
	5188
	5112
	5413

	XXVI
	5537
	5688
	5762
	5913

	II
	9262
	9538
	9662
	9938

	I
	9612
	9888
	10562
	10838

	XXVII (NOTE1)
	TBD
	TBD
	TBD
	TBD

	XXVIII (NOTE1)
	TBD
	TBD
	TBD
	TBD


NOTE1: Contingent upon the availability of contiguous UL and DL UARFCN values, either formula (1) or (3) is used to determine the UL UARFCN values and either formula (2) or (4) is used to determine DL UARFCN values.
Table 2 illustrates possible values for FUL_Offset and FDL_Offset for both S-UMTS N=2 and N=4 for the example where the FDD band of interest for S-UMTS deployment is Band VIII.

Table 2 Frequency offset and range for Band VIII and two new FDD bands (Bands XXVII and XXVIII)

	Band
	UL (UE transmit, Node B receive)
	DL (UE receive, Node B transmit)

	
	FUL_Offset (MHz)
	FUL (MHz)
	FDL_Offset (MHz)
	FDL (MHz)

	
	
	FUL_low
	FUL_high
	
	FDL_low
	FDL_high

	VIII
	340
	882.4
	912.6
	340
	927.4
	957.6

	XXVII
	TBD (NOTE1)
	882.4
	912.6
	TBD (NOTE2)
	927.4
	957.6

	XXVIII
	TBD (NOTE1)
	        882.4
	        912.6
	TBD (NOTE2)
	        927.4
	        957.6


NOTE1: Contingent upon the availability of contiguous UL UARFCN values, either formula (1) or (3) is used to determine the UL UARFCN values.
NOTE2: Contingent upon the availability of contiguous DL UARFCN values, either formula (2) or (4) is used to determine the DL UARFCN values.

NOTE3: Since the channel bandwidth for S-UMTS is scaled by 1/N, the carrier frequency range for the two new FDD bands (Bands XXVII and XXVIII) may be extended relative to normal UMTS.

2.2.1

Impacts to Procedures and 3GPP Specifications

2.2.1.1
Broadcast Information
2.2.1.1.1
UTRAN Signalling
Impact: None. The UARFCN in the “Frequency info” IE is in included in the following UTRAN RRC System Information blocks:
· System Information Block Type 11

· System Information Block Type 12
Since the UARFCN is unique and there is a logical mapping between S-UMTS N=2 or N=4 and a specific FDD band, the UTRAN includes the appropriate UARFCN in these UTRAN RRC System Information blocks if it wants the UE to perform measurements on an S-UMTS N=2 or S-UMTS N=4 cell.

2.2.1.1.2
GERAN Signalling

Impact: None. If no PBCCH is present, the UARFCN in the “FDD-ARFCN” IE is included in the following GERAN RRC System Information message:
· SYSTEM INFORMATION TYPE 2quater

If a PBCCH is present, the UARFCN in the “FDD-ARFCN” IE is included in the following GERAN RRC System Information message:
· PACKET SYSTEM INFORMATION TYPE 3quater

Since the UARFCN is unique and there is a logical mapping between S-UMTS N=2 or N=4 and a specific FDD band, the GERAN includes the appropriate UARFCN in these GERAN RRC System Information blocks if it wants the UE to perform measurements on an S-UMTS N=2 or S-UMTS N=4 cell.
2.2.1.1.3
E-UTRAN Signalling

Impact: None. The UARFCN in the “ARFCN-ValueUTRA” IE is included in the following E-UTRAN RRC System Information block:
· SystemInformationBlockType6

Since the UARFCN is unique and there is a logical mapping between S-UMTS N=2 or N=4 and a specific FDD band, the E-UTRAN includes the appropriate UARFCN in this E-UTRAN RRC System Information block if it wants the UE to perform measurements on an S-UMTS N=2 or S-UMTS N=4 cell.
2.2.1.2
UE Capability Information
2.2.1.2.1
UTRAN Signalling

2.2.1.2.1.1
Single-carrier
Impact: Include new FDD bands (e.g., Band XXVII for S-UMTS N=2 and Band XXVIII for S-UMTS N=4 with a carrier frequency range that is greater than or equal to Band VIII) in the following UTRAN RRC messages:

· RRC CONNECTION SETUP COMPLETE

· UE CAPABILITY INFORMATION

Both of these UTRAN RRC messages contain the “UE radio access capability extension” IE which in turn contains the “Frequency band 3” IE (see TS 25.331, Section 10.3.3.42a). Currently, the ASN.1 coding for the “Frequency band 3” IE is as follows [3]:
RadioFrequencyBandFDD3 ::=


ENUMERATED {spare64, spare63, bandXXV, bandXXVI, spare60, spare59, spare58, spare57, spare56, spare55, spare54, spare53, spare52, spare51, spare50, spare49, spare48, spare47, spare46, spare45, spare44, spare43, spare42, spare41, spare40, spare39, spare38, spare37, spare36, spare35, spare34, spare33, spare32, spare31, spare30, spare29, spare28, spare27, spare26, spare25, spare24, spare23, spare22, spare21, spare20, spare19, spare18, spare17, spare16, spare15, spare14, spare13, spare12, spare11, spare10, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, extension-indicator }

In order to support the signalling mechanism proposed in this contribution, the ASN.1 code is modified to include Band XXVII and XXVIII as follows (e.g., use “spare60” and “spare59”):
RadioFrequencyBandFDD3 ::=


ENUMERATED {spare64, spare63, bandXXV, bandXXVI, bandXXVII, bandXXVIII, spare58, spare57, spare56, spare55, spare54, spare53, spare52, spare51, spare50, spare49, spare48, spare47, spare46, spare45, spare44, spare43, spare42, spare41, spare40, spare39, spare38, spare37, spare36, spare35, spare34, spare33, spare32, spare31, spare30, spare29, spare28, spare27, spare26, spare25, spare24, spare23, spare22, spare21, spare20, spare19, spare18, spare17, spare16, spare15, spare14, spare13, spare12, spare11, spare10, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, extension-indicator }

If the UE includes this information in either the RRC CONNECTION SETUP COMPLETE or UE CAPABILITY INFORMATION message, then the UTRAN knows that the UE supports S-UMTS N=2 and/or S-UMTS N=4 in the same carrier frequency range as Band VIII.

2.2.1.2.1.2
Dual-band Dual-carrier

Impact: Include new dual-band dual-carrier FDD band combinations (e.g., Band I and Band XXVII for S-UMTS N=2 and Band I and Band XXVIII for S-UMTS N=4) in the following RRC messages:

· RRC CONNECTION SETUP COMPLETE

· UE CAPABILITY INFORMATION
Both of these UTRAN RRC messages contain the “UE radio access capability” IE which in turn contains the “Band Combination” IE. Currently, the ASN.1 coding for the “Band Combination” IE is as follows:

BandComb
::=





INTEGER (1..256)
In order to support the S-UMTS time dilation solution signalling mechanism, the ASN.1 coding for the “Band Combination” IE does not need to be modified. However, Table 5.0.0AA in TS 25.101 [2] needs to be modified to include new DB-DC-HSDPA configurations (e.g., “6” for S-UMTS N=2 and “7” for S-UMTS N=4) as shown in Table 3.
Table 3 DB-DC-HSDPA configurations (modified for S-UMTS)
	DB-DC-HSDPA Configuration
	UL Band
	DL Band A
	DL Band B

	1
	I or VIII
	I
	VIII

	2
	II or IV
	II
	IV

	3
	I or V
	I
	V

	4
	I or XI
	I
	XI

	5
	II or V
	II
	V

	6
	I
	I
	XXVII

	7
	I
	I
	XXVIII


If the UE includes this information in either the RRC CONNECTION SETUP COMPLETE or UE CAPABILITY INFORMATION message, then the UTRAN knows that the UE supports the dual-band dual-carrier FDD band combinations Band I and Band XXVII for S-UMTS N=2 and/or Band I and Band XXVIII for S-UMTS N=4.
2.2.1.2.2
GERAN Signalling

Impact: Same as for UTRAN signalling of UE capabilities (see Section 2.2.1.2.1 of this contribution). The new bands are included in the following GERAN RRC message:
· UTRAN CLASSMARK CHANGE
This GERAN RRC message contains the “UTRAN Classmark” IE (see TS 44.018, Section 10.5.2.7a). For UTRA, the value part of the “UTRAN Classmark” IE is the UTRAN RRC message INTER RAT HANDOVER INFO as defined in TS 25.331, Section 10.2.16d. The INTER RAT HANDOVER INFO message contains the “UE radio access capability extension” IE which in turn contains the “Frequency band 3” IE as described in Section 2.2.1.2.1 of this contribution.
2.2.1.2.3
E-UTRAN Signalling

Impact: Same as for UTRAN signalling of UE capabilities (see Section 2.2.1.2.1 of this contribution). The new bands are included in the following E-UTRAN RRC message:
· UECapabilityInformation

This E-UTRAN RRC message contains the “UE-CapabilityRAT-Container” IE (which is contained in the “UE-CapabilityRAT-ContainerList” IE as defined in TS 36.331, Section 6.3.6). For UTRA, the octet string in the “UE-CapabilityRAT-Container” IE contains the UTRAN RRC message INTER RAT HANDOVER INFO as defined in TS 25.331, Section 10.2.16d. The INTER RAT HANDOVER INFO message contains the “UE radio access capability extension” IE which in turn contains the “Frequency band 3” IE as described in Section 2.2.1.2.1 of this contribution.
2.2.1.3
Mobility Information
2.2.1.3.1
UTRAN Signalling
Impact: None. The UARFCN in the “Frequency info” IE is in included in the following UTRAN RRC messages:
· PHYSICAL CHANNEL RECONFIGURATION

· RADIO BEARER SETUP

· RADIO BEARER RECONFIGURATION

· RADIO BEARER RELEASE

· TRANSPORT CHANNEL RECONFIGURATION

· HANDOVER TO UTRAN COMMAND

Since the UARFCN is unique and there is a logical mapping between S-UMTS N=2 or N=4 and a specific FDD band, the UTRAN includes the appropriate UARFCN in these UTRAN RRC messages if it wants the UE to perform a hard handover to either an S-UMTS N=2 or N=4 cell.
2.2.1.3.2
GERAN Signalling

Impact: None. For GERAN circuit-switched inter-RAT handovers (to UTRAN), the “Handover to UTRAN Command” IE contains the UTRAN RRC message HANDOVER TO UTRAN COMMAND (see Section 2.2.1.3.1 of this contribution) and is included in the following GERAN RRC message:
· INTER SYSTEM TO UTRAN HANDOVER COMMAND

For GERAN packet-switched inter-RAT handovers (to UTRAN), the “PS Handover to UTRAN Payload” IE contains the UTRAN RRC message HANDOVER TO UTRAN COMMAND (see Section 2.2.1.3.1 of this contribution) and is included in the following GERAN RRC message.
· PS HANDOVER COMMAND

For GERAN packet-switched inter-RAT cell change orders (to UTRAN), the UARFCN in the “FDD-ARFCN” IE is included in the following GERAN RRC message:
· PACKET CELL CHANGE ORDER

Since the UARFCN is unique and there is a logical mapping between S-UMTS N=2 or N=4 and a specific FDD band, the UTRAN includes the appropriate UARFCN in these GERAN RRC messages if it wants the UE to perform a hard handover to either an S-UMTS N=2 or N=4 cell.

2.2.1.3.3
E-UTRAN Signalling

Impact: None. For E-UTRAN inter-RAT handover (to UTRAN), the “targetRAT-MessageContainer” IE contains the UTRAN RRC message HANDOVER TO UTRAN COMMAND (see Section 2.2.1.3.1 of this contribution) and is included in the following E-UTRAN RRC message:
· MobilityFromEUTRACommand

Since the UARFCN is unique and there is a logical mapping between S-UMTS N=2 or N=4 and a specific FDD band, the UTRAN includes the appropriate UARFCN in this E-UTRAN RRC message if it wants the UE to perform a hard handover to either an S-UMTS N=2 or N=4 cell.
2.2.1.4
Measurement Control Information

2.2.1.4.1
UTRAN Signalling
Impact: None. The UARFCN in the “Frequency info” IE is in included in the following UTRAN RRC message:
· MEASUREMENT CONTROL
Since the UARFCN is unique and there is a logical mapping between S-UMTS N=2 or N=4 and a specific FDD band, the UTRAN includes the appropriate UARFCN in this UTRAN RRC message if it wants the UE to perform measurements on an S-UMTS N=2 or S-UMTS N=4 cell.
2.2.1.4.2
GERAN Signalling

Impact: None. The UARFCN in the “FDD-ARFCN” IE is included in the following GERAN RRC messages:
· MEASUREMENT INFORMATION
· PACKET MEASUREMENT ORDER

Since the UARFCN is unique and there is a logical mapping between S-UMTS N=2 or N=4 and a specific FDD band, the GERAN includes the appropriate UARFCN in these GERAN RRC messages if it wants the UE to perform measurements on an S-UMTS N=2 or S-UMTS N=4 cell.
2.2.1.4.3
E-UTRAN Signalling

Impact: None. The UARFCN in the “ARFCN-ValueUTRA” IE is included in the following E-UTRAN RRC message:
· RRCConnectionReconfiguration

Since the UARFCN is unique and there is a logical mapping between S-UMTS N=2 or N=4 and a specific FDD band, the E-UTRAN includes the appropriate UARFCN in this E-UTRAN RRC message if it wants the UE to perform measurements on an S-UMTS N=2 or S-UMTS N=4 cell.
2.2.1.5
Multicarrier Configuration Signalling

Impact: None. The UARFCN in the “UARFCN downlink (Nd)” IE is included in the following UTRAN RRC messages:
· ACTIVE SET UPDATE

· CELL UPDATE CONFIRM

· PHYSICAL CHANNEL RECONFIGURATION

· RADIO BEARER RECONFIGURATION

· RADIO BEARER RELEASE

· RADIO BEARER SETUP

· RRC CONNECTION SETUP

· TRANSPORT CHANNEL RECONFIGURATION

Since the UARFCN is unique and there is a logical mapping between S-UMTS N=2 or N=4 and a specific FDD band, the UTRAN includes the appropriate UARFCN in these UTRAN messages if it wants to configure multicarrier operation for the UE where the downlink secondary cell is either an S-UMTS N=2 or N=4 cell.

3
Conclusions

Based on the above considerations, it is proposed to agree to and capture the text proposal on the S-UMTS time dilation signaling and capability indication as presented in [8] for inclusion in the Scalable UMTS FDD Bandwidth Technical Report.
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NOTE3








� Since the channel bandwidth for S-UMTS is scaled by 1/N, the carrier frequency range for the two new FDD bands (Bands XXVII and XXVIII) may be extended relative to normal UMTS, resulting in a larger set of UL and DL frequencies relative to Band VIII.


� For example, let n=15 instead of 5.


� Since the channel bandwidth for S-UMTS is scaled by 1/N, the carrier frequency range for the two new FDD bands (Bands XXVII and XXVIII) may be extended relative to normal UMTS, resulting in a larger set of UL and DL frequencies relative to Band VIII.





