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1
Introduction

UE RRM specification impact for scalable UMTS was widely discussed during RAN4#67 [3-6]. This contribution continues discussion on UE RRM specification impact. There were mainly two concerns on scalable UMTS RRM performance.
· L1 measurement period and corresponding measurement accuracy

· Additional signalling overhead w.r.t. the time dilation factor

The first aspect has been extensively addressed in [7]. This contribution mainly addresses the second aspect and summarizes overall UE RRM specification impact due to scalable UMTS.
2
Signaling of Scalable UMTS
This section describes an efficient signalling mechanism for the communication of the Scalable UMTS time dilation factor N, where N is equal to 2 or 4 for Scalable UMTS N=2 and Scalable UMTS N=4, respectively. Based on the presented method, the concerns on the additional signalling overhead or additional complexity due to blind chip rate detection can be addressed.
2.1


Brief Description of Signalling Mechanism
In order to standardize and deploy Scalable UMTS, a signalling mechanism needs to be defined that makes it possible to differentiate between normal UMTS and Scalable 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 [1] with different UARFCN values relative to an existing FDD band. Since the UARFCNs are unique, this allows a logical mapping between Scalable 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 [1]. For example, if the FDD band of interest for Scalable UMTS deployment is Band VIII, then two new FDD bands can be defined (e.g., Band XXVII for Scalable UMTS N=2 and Band XXVIII for Scalable 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 Scalable UMTS N=2 and N=4 and, effectively, a logical mapping between Scalable UMTS N=2 and Band XXVII and Scalable UMTS N=4 and Band XXVIII.
For each operating FDD band, the UARFCN values are currently defined as follows [1]:

· 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 [2]:

UARFCN ::=





INTEGER (0..16383)

Table 1: UARFCN general range (TS 25.101) with two new FDD bands for Scalable 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 Scalable UMTS N=2 and N=4 for the example where the FDD band of interest for Scalable 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 Scalable 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.
2.3

Implication on RRM
Based on the presented method, an Scalable UMTS carrier becomes nothing but an inter frequency in a different band from an existing RAT perspective. Therefore, the work required for introducing additional band can be expected to happen in standards to introduce Scalable UMTS in certain bands.
3
UE RRM specification impact
Based on the detailed search performance analysis in [7] and presented signalling mechanism for Scalable UMTS in this contribution, UE RRM specification impact due to introduction of Scalable UMTS is summarized in Table 3.

Table 3: UE RRM specification impact due to introduction of Scalable UMTS in TS 25.133

	Section Number
	Title
	Impact

	4
	Idle Mode Tasks
	

	4.1
	Cell Selection
	No impact

	4.2
	Cell Re-selection
	

	4.2.2.1
	Measurement and evaluation of cell selection criteria S of serving cell
	No impact

	4.2.2.2
	Measurements of intra-frequency cells
	No impact

	4.2.2.3
	Measurements of inter-frequency FDD cells
	No impact

	4.2.2.4
	Measurements of inter-frequency TDD cells
	No impact
TDD version of Scalable UMTS is not considered

	4.2.2.5
	Measurements of inter-RAT GSM cells
	

	4.2.2.5.1
	Cell reselection based on cell ranking
	No impact

	4.2.2.5.2
	Cell reselection based on priority information
	No impact

	4.2.2.5a
	Measurements of inter-RAT E-UTRA cells
	No impact

	4.2.2.6
	Evaluation of cell re-selection criteria
	No impact

	4.2.2.7
	Maximum interruption in paging reception
	No impact

	4.2.2.8
	Number of cells in cell lists
	No impact

	4.2.2.9
	Additional requirements for measurement of inter-frequency and inter-RAT cells when MBMS reception is active
	No impact
MBMS is not considered for Scalable UMTS

	4.2.2.10
	MTCH Interruption time
	No impact
MBMS is not considered for Scalable UMTS

	4.2.2.11
	Reselection to CSG cells
	No impact

	4.2.2.11.1
	Reselection from a non CSG to an inter-frequency CSG cell
	No impact

	4.2.2.11.2
	Reselection from a non CSG to an inter-RAT E-UTRA CSG cell
	No impact

	4.3
	MBSFN cluster selection
	No impact
MBMS is not considered for Scalable UMTS

	4.4
	MBSFN cluster reselection
	No impact
MBMS is not considered for Scalable UMTS

	4.5
	Minimization of Drive Tests (MDT)
	No impact

	5
	UTRAN Connected mode mobility
	

	5.1
	FDD/FDD Soft Handover
	No impact

	5.2
	FDD/FDD Hard Handover
	No impact

	5.3
	FDD/TDD Handover
	No impact

	5.4
	FDD/GSM Handover
	No impact

	5.4a
	FDD to E-UTRAN FDD Handover
	No impact

	5.4b
	FDD to E-UTRAN TDD Handover
	No impact

	5.5
	Cell Re-selection in CELL_FACH
	No impact

	5.6
	Cell Re-selection in CELL_PCH
	No impact

	5.7
	Cell Re-selection in URA_PCH
	No impact

	5.8
	RACH reporting
	No impact

	5.9
	Inter-RAT cell change order from UTRAN in CELL_DCH and CELL_FACH
	No impact

	5.10
	Serving HS-DSCH cell change
	No impact

	5.11
	Enhanced Serving HS-DSCH cell change
	No impact

	5.12
	Interruption on Primary Uplink Frequency in DC-HSUPA
	No impact
DC-HSUPA is not considered for Scalable UMTS

	5.13
	System information acquisition for CSG cell
	No impact

	5.14
	System information acquisition for inter-RAT E-UTRA cell
	No impact

	6
	RRC Connection Control
	

	6.1
	RRC Re-establishment
	No impact

	6.3
	Random Access
	No impact

	6.4
	Transport format combination selection in UE
	No impact

	6.5
	Maximum allowed UL TX Power
	No impact

	6.7 
	CSG Proximity Indication for E-UTRAN and UTRAN
	No impact

	7
	Timing and Signalling characteristics
	

	7.1
	UE Transmit Timing
	No impact

	7.2
	UE Receive - Transmit Time Difference
	No impact

	7.3
	UE timer accuracy
	No impact

	7.4
	PRACH Burst timing accuracy
	No impact

	8
	UE Measurements Procedures
	

	8.1
	General Measurement Requirements in CELL_DCH State
	

	8.1.2.1
	UE Measurement Capability
	No impact

	8.1.2.2
	FDD intra frequency measurements
	No impact

	8.1.2.3
	FDD inter frequency measurements
	No impact

	8.1.2.4
	TDD measurements
	No impact

	8.1.2.5
	GSM measurements
	No impact

	8.1.2.6
	E-UTRAN measurements
	No impact

	8.2
	Measurements in CELL_DCH State with special requirements
	No impact

	8.3
	Capabilities for Support of Event Triggering and Reporting Criteria in CELL_DCH state
	No impact

	8.4
	Measurements in CELL_FACH State when HS-DSCH discontinuous reception is not ongoing
	

	8.4.2.1
	UE Measurement Capability when HS-DSCH discontinuous reception is not ongoing
	No impact

	8.4.2.2
	FDD intra frequency measurements when HS-DSCH discontinuous reception is not ongoing
	No impact

	8.4.2.3
	FDD inter frequency measurements when HS-DSCH discontinuous reception is not ongoing
	No impact 

	8.4.2.4
	TDD measurements when HS-DSCH discontinuous reception is not ongoing
	No impact

	8.4.2.5
	GSM measurements when HS-DSCH discontinuous reception is not ongoing
	No impact

	8.4.2.6
	E-UTRAN measurements when HS-DSCH discontinuous reception is not ongoing
	No impact

	8.4a
	Measurements in CELL_FACH State when HS-DSCH discontinuous reception is ongoing
	

	8.4a.2.1
	UE Measurement Capability
	No impact

	8.4a.2.2
	FDD intra frequency measurements when HS-DSCH discontinuous reception is ongoing
	No impact

	8.4a.2.3
	FDD inter frequency measurements
	No impact except the requirements with certain long 2nd DRX cycles (optional feature) 

	8.4a.2.4
	TDD measurements when HS-DSCH discontinuous reception is ongoing
	No impact

	8.4a.2.5
	GSM measurements when HS-DSCH discontinuous reception is ongoing
	No impact

	8.4a.2.6
	E-UTRA measurements when HS-DSCH discontinuous reception is ongoing
	No impact

	8.5
	Capabilities for Support of Event Triggering and Reporting Criteria in CELL_FACH state
	No impact

	8.5.1
	Introduction
	No impact

	8.5.2
	Requirements
	No impact

	9
	Measurements Performance Requirements
	

	9.1
	Measurement Performance for UE
	

	9.1.1
	CPICH RSCP
	No impact

	9.1.2
	CPICH Ec/Io
	No impact

	9.1.3
	UTRA Carrier RSSI
	No impact

	9.1.4
	GSM carrier RSSI
	No impact

	9.1.4a
	E-UTRAN RSRP
	No impact

	9.1.4b
	E-UTRAN RSRQ
	No impact

	9.1.5
	Transport channel BLER
	No impact

	9.1.6
	UE transmitted power
	No impact

	9.1.7
	SFN-CFN observed time difference
	No impact

	9.1.8
	SFN-SFN observed time difference
	

	9.1.8.1
	SFN-SFN observed time difference type 1
	No impact

	9.1.8.2
	SFN-SFN observed time difference type 2
	No impact

	9.1.9
	UE Rx-Tx time difference
	

	9.1.9.1
	UE Rx-Tx time difference type 1
	No impact

	9.1.9.2
	UE Rx-Tx time difference type 2
	No impact

	9.1.11
	P-CCPCH RSCP
	No impact

	9.1.12
	UE GPS Timing of Cell Frames for UE positioning
	No impact

	9.1.13
	UE transmission power headroom
	No impact


4
Conclusions

This contribution has addressed concerns on additional signalling overhead w.r.t. the time dilation factor by providing an efficient signalling mechanism for the communication of the Scalable UMTS time dilation factor N, where N is equal to 2 or 4 for Scalable UMTS N=2 and Scalable UMTS N=4, respectively. Based on the proposed signalling mechanism, no new signalling is expected to be introduced to communicate Scalable UMTS time dilation factor. From an existing RAT perspective, an Scalable UMTS carrier can be treated as an inter frequency in a different band.
Based on the detailed search performance analysis in [7] and presented signalling mechanism for Scalable UMTS in this contribution, UE RRM specification impact due to introduction of Scalable UMTS has been summarized in Table 1.
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Annex A

Impacts to Procedures and 3GPP Specifications
A.1
Broadcast Information

A.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.

A.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.

A.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.

A.2
UE Capability Information

A.2.1
UTRAN Signalling

A.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

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.

A.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. 

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 [1] 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 A1.

Table A1: 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.

A.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.

A.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.

A.3
Mobility Information

A.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.

A.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.

A.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.

A.4
Measurement Control Information

A.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.

A.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.

A.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.

A.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.
NOTE3





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.





