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1. Introduction
UMTS 700 MHz work item was approved to establish in TSG RAN#35 [1]. On July 31, 2007, the FCC adopted (released August 10) a ‘Second Report and Order’ [2] revising 700 MHz band plan and service rules to promote the creation of a nationwide interoperable broadband networks for public safety. 

Revised 700 MHz band plan was presented in TSG RAN4#44 and changes for TR 25.822 were approved accordingly
This document continues the discussion on revised 700 MHz band plan and Public Safety/Private Partnership. 
2. Discussion
FCC ‘Second Report and Order’ establishes a framework for a 700 MHz Public Safety/Private Partnership between the licensee for one of the commercial spectrum blocks and the licensee for the public safety broadband spectrum. As part of the Partnership, the commercial licensee will build out a nationwide, interoperable broadband network for the use of public safety. Under the Partnership, the Public Safety Broadband Licensee will have priority access to the commercial spectrum in times of emergency, and the commercial licensee will have secondary access to the public safety broadband spectrum. 
· Upper D Block will be licensed on a nationwide basis and will become part of a 700 MHz Public Safety/Private Partnership.
· There will be a single, nationwide license for the public safety broadband spectrum Block F, assigned to a Public Safety Broadband Licensee, which will work with the adjacent commercial D Block licensee as part of the 700 MHz Public Safety/Private Partnership. 
To accommodate the shift in the Public Safety Band, the Guard Band A Block is being relocated to a new location between the Upper C and D Blocks, and, to further protect the public safety narrowband operations from potential interference. The Guard Band B Block is being placed above the narrowband block and the Guard Band G block is located between the Public Safety broadband and narrowband blocks. Revised Band Plan for Public Safety Services is shown in figure 1.
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Figure 1. Revised 700 MHz band plan for Public Safety services
Upper D Block commercial licensee and the Public Safety broadband licensee will form a Public Safety/Private Partnership to develop a shared, nationwide interoperable network for both commercial and public safety users. The terms of the Partnership will be governed both by FCC rules and by the details of the Network Sharing Agreement (NSA) to be negotiated by the Upper D Block commercial licensee and the Public Safety broadband licensee.  The NSA is subject to FCC approval, and must contain certain provisions such as service fees and a detailed build-out schedule for the network.
As D block and Public Safety broadband block will form the shared network it would be beneficial to define it as a separate frequency variant in 3GPP specifications as shown in Figure 2. It is proposed to define Blocks C and A as Band XIII and Blocks D and F as Band XIV. 

[image: image1]
Figure 2. Revised band plan for Upper 700 MHz
3. Conclusion
It is proposed to define Blocks C and A as Band XIII and Blocks D and F as Band XIV and update 700 MHz TR 25.822 as shown in Annex A.
To align with the updated FCC rules, the Work Item Description need to be revised and presented in RAN#38 for approval.
4. References

[1]  RP-070127, “UMTS in 700 MHz bands (FDD)”, Work Item Description, TSG RAN#35.
[2] Action by the FCC on Aug 10, 2007, Second Report and Order (FCC 07-132) http://hraunfoss.fcc.gov/edocs_public/attachmatch/FCC-07-132A1.pdf.
Annex A: Proposed changes in TR 25.822

1
Scope

The present document is a technical report of the UMTS 700 MHz work item, which was approved to establish in TSG RAN#35. The purpose of the work item is to provide UMTS specification support for UTRA/FDD in the new band allocations on pairing 

· 698-716 MHz UL with 728-746 MHz DL and 
· 746-768 MHz DL with 776-798 MHz UL.
UMTS 700 MHz work item is covering also E-UTRA aspects, especially narrower BW options 1.4 MHz and 3.0 MHz. Because E-UTRA work is still ongoing, changes for new specifications will be covered under E-UTRA work item.
In addition to schedule and status of the work item, the report includes a description of the motivation of requirements and specification recommendations.
-- NEXT MODIFIED SECTION --
4.1
Task description

The purpose of this work item is to generate necessary information of UMTS 700 MHz FDD system and update the UMTS specifications to include support for the 700 MHz bands in the US (ITU Region 2).
1. Generate a report summarizing a study of radio requirements for UTRA FDD in the Lower and Upper 700 MHz Bands (FDD) for potential deployment in ITU Region 2 as detailed below. 

The Upper 700 MHz band includes the following spectrum blocks:
C Block:
746 MHz – 757 MHz: Down-link (Node B transmit, UE receive)



776 MHz - 787 MHz: Up-link (UE transmit, Node B receive)
A Block:
757 MHz – 758 MHz: Down-link (Node B transmit, UE receive)



787 MHz - 788 MHz: Up-link (UE transmit, Node B receive)
D Block:
758 MHz – 763 MHz: Down-link (Node B transmit, UE receive)




788 MHz – 793 MHz: Up-link (UE transmit, Node B receive)
F Block:
763 MHz – 768 MHz: Down-link (Node B transmit, UE receive)




793 MHz - 798 MHz: Up-link (UE transmit, Node B receive)
Note that in these blocks the Node-B will be transmitting in the lower frequency block as this convention has been mandated by the FCC for the public safety spectrum in the Upper 700 MHz band.

-- NEXT MODIFIED SECTION --
5.1.1 Upper 700 MHz band

The band plan for the Upper 700 MHz band is shown in Fig. 1. It is anticipated that UMTS/HSPA could be deployed in license blocks C, A, D and F which are paired blocks of 11 MHz, 1 MHz, 5 MHz and 5 MHz respectively.  As can be seen in the figure 1, the guard band A block is located between the upper C and D blocks and the guard band B block is placed above the public safety block to protect the public safety narrowband operations from potential interference. Guard band G block is located between the Public Safety broadband and narrowband blocks.
-- NEXT MODIFIED SECTION --
6.1. Frequency arrangements

UMTS 700 WI includes lower and upper bands. 3 new frequency bands are introduced in specifications.

· Lower 700 MHz band as Operating Band XII

· UL Frequencies, UE transmit, Node B receive: 698-716 MHz
· DL Frequencies, Node B transmit, UE receive: 728-746 MHz 
· Upper 700 MHz band as Operating Band XIII

· UL Frequencies, UE transmit, Node B receive: 776-788 MHz. 
· DL Frequencies, Node B transmit, UE receive: 746-758 MHz.
· Upper 700 MHz Public Safety/Private Partnership band as Opearting Band XIV
· UL Frequencies, UE transmit, Node B receive: 788-798 MHz. 
· DL Frequencies, Node B transmit, UE receive: 758-768 MHz.
6.1.1. Channel arrangements

6.1.1.1. Channel numbers

The carrier frequency is designated by the UTRA Absolute Radio Frequency Channel Number (UARFCN). For Band XII, Band XIII and Band XIV, the UARFCN values are defined as follows:

Uplink:
NU = 5 * (FUL - FUL_Offset),
for the carrier frequency range FUL_low FUL  FUL_high
Downlink:
ND = 5 * (FDL - FDL_Offset),
for the carrier frequency range FDL_low FDL  FDL_high
For Band XII, Band XIII and Band XIV, FUL_Offset, FUL_low FUL_high, FDL_Offset,, FDL_lowand FDL_high are defined in Table 6.1 for the general UARFCN. For the additional UARFCN, FUL_Offset, FDL_Offset and the specific FUL and FDL are defined in Table 6.1A.
Table 6.1: UARFCN definition (general)
	Band
	UPLINK (UL)

UE transmit, Node B receive
	DOWNLINK (DL)

UE receive, Node B transmit

	
	UARFCN formula offset

FUL_Offset [MHz]
	Carrier frequency (FUL) range [MHz] 
	UARFCN formula offset

FDL_Offset [MHz]
	Carrier frequency (FDL) range [MHz]

	
	
	FUL_low
	FUL_high
	
	FDL_low
	FDL_high

	XII
	-22
	700.4
	713.6
	-37
	730.4
	734.6

	XIII
	20
	778.4
	785.6
	-55
	748.4
	755.6

	XIV
	20
	790.4
	795.6
	-55
	760.4
	765.6


Table 6.1A: UARFCN definition (additional channels)

	Band
	UPLINK (UL)

UE transmit, Node B receive
	DOWNLINK (DL)

UE receive, Node B transmit

	
	UARFCN formula offset

FUL_Offset [MHz]
	Carrier frequency [MHz]

(FUL)
	UARFCN formula offset

FDL_Offset [MHz]
	Carrier frequency [MHz]

(FDL)

	XII
	-39.9
	700.5, 701.5, 706.5, 707.5, 712.5, 713.5
	-54.9
	730.5, 731.5, 736.5, 737.5, 742.5, 743.5

	XIII
	3.1
	778.5, 779.5, 783.5, 784.5 
	-71.9
	748.5, 749.5, 753.5, 754.5 

	XIV
	3.1
	790.5, 795.5
	-71.9
	760.5, 765.5


6.1.1.2. UARFCN

The following UARFCN range shall be supported for Band XII, Band XIII and Band XIV.

Table 6.2: UTRA Absolute Radio Frequency Channel Number

	Band
	Uplink (UL)

UE transmit, Node B receive
	Downlink (DL)

UE receive, Node B transmit

	
	General
	Additional
	General
	Additional

	XII
	3612 to 3678
	3702, 3707, 3732, 3737, 3762, 3767
	3837 to 3903
	3927, 3932, 3957, 3962, 3987, 3992

	XIII
	3792 to 3828
	3877, 3882, 3902, 3907 
	4017 to 4053
	4102, 4107, 4127, 4132 

	XIV
	3852 to 3878 
	3937, 3962
	4077 to 4103
	4162, 4187


6.1.2. List of UARFCN used for 700 MHz bands

Table 6.3: UARFCN used for the 700 MHz bands
	
	
	
	Uplink UARFCN
	Downlink UARFCN

	UTRA FDD Band
	Band range [MHz]
	Range res. [MHz]
	Formula offset FUL_Offset
[MHz]
	Assigned/Reserved
	NU
	FUL [MHz]
	Formula offset FDL_Offset
[MHz]
	Assigned/Reserved
	ND
	FDL [MHz]

	XII
	2x18
	2x18
	-22
	Start res.
	3600
	698.0 
	-37
	Start res.
	3825
	728.0

	
	
	
	
	Min.
	3612
	700.4 
	
	Min.
	3837
	730.4 

	
	
	
	
	Max.
	3678
	713.6 
	
	Max.
	3903
	743.6 

	
	
	
	
	End res.
	3689
	715.8
	
	End res.
	3914
	745.8

	XII (Add.)
	2x18
	2x18
	-39.9
	Start res.
	3690
	698.1 
	-54.9
	Start res.
	3915
	728.1

	
	
	
	
	Min.
	3702
	700.5 
	
	Min.
	3927
	730.5 

	
	
	
	
	Max.
	3767
	713.5 
	
	Max.
	3992
	743.5 

	
	
	
	
	End res.
	3779
	715.9
	
	End res.
	4004
	745.9

	XIII
	2x12
	2x12
	20
	Start res.
	3780
	776.0 
	-55
	Start res.
	4005
	746.0

	
	
	
	
	Min.
	3792
	778.4 
	
	Min.
	4017
	748.4 

	
	
	
	
	Max.
	3827
	785.4 
	
	Max.
	4052
	755.4 

	
	
	
	
	End res.
	3839
	787.8
	
	End res.
	4064
	757.8

	XIII

(Add.)
	2x12
	2x12
	3.1
	Start res.
	3865
	776.1 
	-71.9
	Start res.
	4090
	746.1

	
	
	
	
	Min.
	3877
	778.5 
	
	Min.
	4102
	748.5 

	
	
	
	
	Max.
	3912
	785.5 
	
	Max.
	4137
	755.5 

	
	
	
	
	End res.
	3924
	787.9
	
	End res.
	4149
	757.9


	XIV
	2x10
	2x10
	20
	Start res.
	3840
	788.0 
	-55
	Start res.
	4065
	758.0

	
	
	
	
	Min.
	3852
	790.4 
	
	Min.
	4077
	760.4 

	
	
	
	
	Max.
	3878
	795.6 
	
	Max.
	4103
	765.6 

	
	
	
	
	End res.
	3889
	797.8
	
	End res.
	4114
	767.8


	XIV
(Add.)
	2x10
	2x10
	3.1
	Start res.
	3925
	788.1 
	-71.9
	Start res.
	4150
	758.1

	
	
	
	
	Min.
	3937
	790.5 
	
	Min.
	4162
	760.5 

	
	
	
	
	Max.
	3962
	795.5 
	
	Max.
	4187
	765.5 

	
	
	
	
	End res.
	3974
	797.9
	
	End res.
	4199
	767.9


6.2. UE requirements  

Required changes in specification TS 25.101 together with their currently assumed values are discussed in Table 1. Requirements which are not shown are applicable to Bands XII, XIII and XIV without any modifications from the existing specifications.

Table 1: Required Changes in TS 25.101 (V7.8.0)
	Section
	Requirement
	Discussion / Required Changes in TS 25.101 (V7.8.0)

	5.2
	Frequency bands
	- New operating band 2x18 MHz, Band XII.


698-716 MHz: Up-link (UE transmit, Node B receive)


728-746 MHz: Down-link (Node B transmit, UE receive)

- New operating band 2x12 MHz, Band XIII.


776-788 MHz: Up-link (UE transmit, Node B receive)


746-758 MHz: Down-link (Node B transmit, UE receive) 
- New operating band 2x10 MHz, Band XIV.


788-798 MHz: Up-link (UE transmit, Node B receive)


758-768 MHz: Down-link (Node B transmit, UE receive)

	5.3
	TX-RX frequency separation
	Add 30 MHz for Bands XII, XIII and XIV

	5.4.2
	Channel raster
	Additional channels are needed in in Band XII

   730.5, 731.5, 736.5, 737.5, 742.5, 743.5 MHz for DL   

   700.5, 701.5, 706.5, 707.5, 712.5, 713.5 MHz for UL

Additional channels are needed in in Band XIII

   748.5, 749.5, 753.5, 754.5 for DL
   778.5, 779.5, 783.5, 784.5 for UL
Additional channels are needed in in Band XIV
   760.5, 765.5 MHz for DL

   790.5, 795.5 MHz for UL

	5.4.3
	Channel number
	Modify general and additional UARFCN definitions for Bands XII, XIII and XIV.

	5.4.4
	UARFCN
	Modify general and additional UARFCN definitions for Bands XII, XIII and XIV.

	6.2.1
	UE maximum output power
	Add entries for Band XII, XIII and XIV

	6.6.2.1
	Spectrum emission mask
	Add minimum and additional requirements for Bands XII, XIII and XIV.

	6.6.3
	TX spurious emissions
	Add additional TX spurious emissions requirements for Bands XII, XIII and XIV.

	7.3
	Reference sensitivity level
	Add entries for Band XII, XIII and XIV

	7.6.1
	Minimum requirement (In-band blocking)
	Modify requirements for Bands XII, XIII and XIV. 

	7.6.2
	Minimum requirement (Out of-band blocking)
	Modify requirements for Bands XII, XIII and XIV. 

	7.6.3
	Minimum requirement (Narrow band blocking)
	Add narrow band blocking requirements for Bands XII, XIII and XIV.



	7.8.2
	Intermodulation characteristics, Minimum requirement (Narrow band)
	Add narrow band IM requirements for Bands XII, XIII and XIV.

	7.9.1
	RX spurious emissions
	Modify additional receiver spurious emission requirements for Bands XII, XIII and XIV.

	Annex B.2.2
	Multi-path fading propagation conditions
	Add requirements for Bands XII, XIII and XIV.


6.2.1 Receiver requirements   

6.2.2 Transmitter requirements

6.3. BS requirements 

Required changes in specification TS 25.104 together with their currently assumed values are discussed in Table 2. Requirements which are not shown are applicable to Bands XII, XIII and XIV without any modifications from the existing specifications.
Table 2: Required Changes in TS 25.104 (V7.7.0)
	Section
	Requirement
	Discussion / Required Changes in TS 25.104 (V7.7.0)

	5.2
	Frequency bands
	- New operating band 2x18 MHz, Band XII.


698-716 MHz: Up-link (UE transmit, Node B receive)


728-746 MHz: Down-link (Node B transmit, UE receive)

- New operating band 2x15 MHz, Band XIII.


776-788 MHz: Up-link (UE transmit, Node B receive)


746-758 MHz: Down-link (Node B transmit, UE receive)
- New operating band 2x10 MHz, Band XIV.


788-798 MHz: Up-link (UE transmit, Node B receive)


758-768 MHz: Down-link (Node B transmit, UE receive)

	5.3
	TX-RX frequency separation
	Add 30 MHz for Bands XII, XIII and XIV

	5.4.2
	Channel raster
	Additional channels are needed in in Band XII

   730.5, 731.5, 736.5, 737.5, 742.5, 743.5 MHz for DL   

   700.5, 701.5, 706.5, 707.5, 712.5, 713.5 MHz for UL

Additional channels are needed in in Band XIII

   748.5, 749.5, 753.5, 754.5 for DL

   778.5, 779.5, 783.5, 784.5 for UL

Additional channels are needed in in Band XIV
   760.5, 765.5 MHz for DL

   790.5, 795.5 MHz for UL



	5.4.3
	Channel number
	Modify general and additional UARFCN definitions for Bands XII, XIII and XIV.

	6.6.2.1
	Spectrum emission mask
	Add minimum and additional requirements for Bands XII, XIII and XIV.

	6.6.3.1
	TX Spurious emissions
	Add Cat B spurious emissions requirements for Bands XII, XIII and XIV.

	6.6.3.2
	Protection of BS receiver of own or different BS
	Add requirements for Bands XII, XIII and XIV.



	6.6.3.3 – 6.6.3.4
	Spurious emissions / Co-existence requirements
	Add requirements for Bands XII, XIII and XIV.

 

	7.5
	Blocking characteristics
	Add minimum and narrowband requirements for Bands XII, XIII and XIV. Example minimum requirement for Band XII WA BS:


698-716 MHz: -40 dBm / WCDMA signal


678-698 MHz: -40 dBm / WCDMA signal


716-736 MHz: -40 dBm / WCDMA signal


Otherwise –15 dBm with CW carrier

	7.5.2
	Blocking/Co-location
	Add requirements for Bands XII, XIII and XIV.

	7.6
	Intermodulation characteristics
	Add narrowband intermodulation requirements for Bands XII, XIII and XIV.

	7.7.1
	RX Spurious emissions
	Add additional requirements for Bands XII, XIII and XIV.

	Annex B.2
	Multi-path fading propagation conditions
	Add requirements for Bands XII, XIII and XIV.






























































































Band XVII


Band XIII


























































































































3GPP


