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1. Introduction
UMTS 700 MHz work item was approved to establish in TSG RAN#35 [1]. The purpose of the WI 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 
· 747-762 MHz DL with 777-792 MHz UL. 
This document is describing the current FCC rulemaking status. 
2. Discussion
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. 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.  This network will facilitate effective communications among first responders not just in emergencies, but as part of cooperative communications plans that will enable first responders from different disciplines, such as police and fire departments, and jurisdictions to work together in emergency preparedness and response.  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 preemptible, secondary access to the public safety broadband spectrum. 
Order also makes several changes to the rules governing the commercial services portion of the 700 MHz Band.  Most notably, the FCC determined that licensees for one of the spectrum blocks to be auctioned – the large, 2 x 11 MHz Upper 700 MHz C Block – will be required to provide a platform that is more open to devices and applications.  These licensees will be required to allow customers, device manufacturers, third-party application developers, and others to use any device or application of their choice on their networks in this band, subject to certain conditions.  The FCC also adopted several changes to the 700 MHz band plan, the build-out requirements for licensees, and the auction procedures which are summarized in following sections. 
2.1 700 MHz band plan
· The lower 700 MHz spectrum blocks are not changed.
· 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, 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. 

· The Public Safety Band is shifted downward by one megahertz from 764-776/794-806 MHz to 763-775/793-805 MHz in order to protect public safety narrowband operations in the Canadian border areas.

· 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 at the top of the 700 MHz Band as shown in figure 1.


Revised 700 MHz Band Plan For Commercial Services
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Block
     Frequencies
            Bandwidth
Pairing
     Area Type
         Licenses

    A
698-704, 728-734
12 MHz
2 x 6 MHz
EA
176


B
704-710, 734-740
12 MHz
2 x 6 MHz
CMA
734


C
710-716, 740-746
12 MHz
2 x 6 MHz
CMA
734*

D

716-722
6 MHz
unpaired
EAG
6*

E
722-728
6 MHz
unpaired
EA
176


C
746-757, 776-787
22 MHz
2 x 11 MHz
REAG
12


D
758-763, 788-793
10 MHz
2 x 5 MHz
Nationwide
1***


A
757-758, 787-788
2 MHz
2 x 1 MHz
MEA
52**

B
775-776, 805-806
2 MHz
2 x 1 MHz
MEA
52**

*  These Blocks have been auctioned.


**  These Guard Band Blocks have been auctioned, but are being relocated.

***  This Block is associated with the 700 MHz Public/Private Partnership.
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Figure 1. Revised 700 MHz band plan

2.2 Public Safety/Private Partnership
· The 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.
2.3 Open platform

· The licensees of the Upper 700 MHz Band C Block of spectrum will be required to provide a platform that is more open to devices and applications.  This would allow consumers to use the handset of their choice and download and use the applications of their choice in this spectrum block, subject to certain reasonable network management conditions that allow the licensee to protect the network from harm.

3. Conclusion
It is proposed to take into account the new service rules and update 700 MHz TR 25.822 as shown in Annex A.
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

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




788 MHz – 793 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.

The Lower 700 MHz band includes the following spectrum blocks:

A Block:
698 MHz – 704 MHz: Up-link (UE transmit, Node B receive)



728 MHz - 734 MHz:  Down-link (Node B transmit, UE receive)
B Block:
704 MHz – 710 MHz:  Up-link (UE transmit, Node B receive) 




734 MHz – 740 MHz:  Down-link (Node B transmit, UE receive)
C Block:
710 MHz – 716 MHz:  Up-link (UE transmit, Node B receive)




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

-- 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 and D which are paired blocks of 11 MHz and 5 MHz, respectively.  As can be seen in the figure, 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.   
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Block
     Frequencies
            Bandwidth
Pairing
     Area Type
         Licenses

    A
698-704, 728-734
12 MHz
2 x 6 MHz
EA
176


B
704-710, 734-740
12 MHz
2 x 6 MHz
CMA
734


C
710-716, 740-746
12 MHz
2 x 6 MHz
CMA
734*

D

716-722
6 MHz
unpaired
EAG
6*

E
722-728
6 MHz
unpaired
EA
176


C
746-757, 776-787
22 MHz
2 x 11 MHz
REAG
12


D
758-763, 788-793
10 MHz
2 x 5 MHz
Nationwide
1***


A
757-758, 787-788
2 MHz
2 x 1 MHz
MEA
52**

B
775-776, 805-806
2 MHz
2 x 1 MHz
MEA
52**

*  These Blocks have been auctioned.


**  These Guard Band Blocks have been auctioned, but are being relocated.

***  This Block is associated with the 700 MHz Public/Private Partnership.

Fig. 1.  700 MHz Band Plan for Commercial Services
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Fig. 2.  700 MHz Band Plan for Public Safety Services

5.1.2 Lower 700 MHz band

The band plan for the Lower 700 MHz band is shown in Fig. 1.  The spectrum has been defined in 6 MHz blocks similar to what is used in the television channelization.  Note that blocks A, B, and C are paired 6 MHz blocks while blocks D and E are unpaired.  It is anticipated that UMTS/HSPA FDD could be accommodated in blocks A, B, and C.  As mentioned above, an auction of the remaining license blocks (A, B, and E) will likely occur during 4Q 2007.  



 

-- NEXT MODIFIED SECTION –

5.2 Co-existence with other technologies

In the upper 700 MHz band, the spectrum assigned to Public Safety systems, 763-775 MHz, is paired with another 12 MHz block at 793-805 MHz. 
On July 31, 2007, the FCC adopted (released August 10) a ‘Second Report and Order’ [9] revising 700 MHz band plan and service rules to promote the creation of a nationwide interoperable broadband networks for public safety. 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.  This network will facilitate effective communications among first responders not just in emergencies, but as part of cooperative communications plans that will enable first responders from different disciplines, such as police and fire departments, and jurisdictions to work together in emergency preparedness and response.  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 preemptible, secondary access to the public safety broadband spectrum. 

FCC determined that licensees for one of the spectrum blocks to be auctioned – the large, 2 x 11 MHz Upper 700 MHz C Block – will be required to provide a platform that is more open to devices and applications.  These licensees will be required to allow customers, device manufacturers, third-party application developers, and others to use any device or application of their choice on their networks in this band, subject to certain conditions.
Upper D Block will be licensed on a nationwide basis and will become part of a 700 MHz Public Safety/Private Partnership.


In the lower 700 MHz band, blocks C and D have already been auctioned and the D block will be put into commercial service in the near future through the launch of MediaFLO, an audio/video broadcast for mobile devices.
-- NEXT MODIFIED SECTION –

5.3 Region 2 Requirements 

The upper 700 MHz band.  From the regulations in Part 27 (US Code of Federal Regulations Title 47 Part 27.50) for this band, base stations are limited to 1000 W ERP and portable (hand-held) devices are limited to 3 W ERP (note that mobile devices are allowed up to 30 W ERP).  While the rules do not specify which blocks are to be used for mobile or base transmission, it is recommended to use the upper block for mobile transmission and the lower block for base transmission although this is reversed from the typical duplex directions used for UMTS at higher frequencies.  The convention of using the upper block for mobile transmission is also used in the 700 MHz public safety spectrum and this scheme has been followed for GSM/EDGE in TS 45.005.  It should also be noted that the rules for commercial service in the Upper 700 MHz band include more stringent limits on out of band emissions that fall into the public safety spectrum.  These limits are as follows (from Part 27.53):  

· General limit outside of 746-763 MHz and 776-793 MHz:

    -13 dBm / 100 kHz
· slightly relaxed within 100 kHz of block edge

· Base station emissions within 763-775 MHz and 793-805 MHz:  
     -46dBm / 6.25 kHz
· approx. -34 dBm / 100 kHz

· Mobile station emissions within 763-775 MHz and 793-805 MHz:
     -35dBm / 6.25 kHz
· approx. -23 dBm / 100 kHz
Reduced limits also apply to emissions falling into the 1559-1610 MHz band (-40 dBm / 1 MHz and -50 dBm for narrowband emissions less than 700 Hz bandwidth).  
The lower 700 MHz band. The technical regulations for the Lower 700 MHz band are similar to those given above for the Upper 700 MHz band with one important difference.  While cellular-type systems in the Lower 700 MHz band can operate at conventional power levels up to 1 kW ERP the rules also allow for transmit power levels up to 50 kW ERP to accommodate wide-area broadcast services such as MediaFLO.  In this case, a power flux density limit is also specified as 3000 µW/m2 within 1 km of the transmitter site (Part 27.55(b)).  It may be necessary to examine these issues more closely in terms of the possible impacts on UMTS adjacent channel selectivity, receiver blocking, etc.
5.3.1 Technical standards (subpart C)

The U.S. technical standards for commercial use of the 698–806 MHz frequency band are contained in Part 47 of the FCC Rules.  The purpose of these rules is to allow shared use by different services, including the fixed, mobile and broadcasting services.  Some technical rules differ by frequency band segment (lower, 698 – 746 MHz and upper, 746 – 806 MHz) and others differ in accordance with the types of operations employed within a given band segment.  


The full text of the rules and other related material can be found at [7].

-- NEXT MODIFIED SECTION – 
5.3.3.2 Upper Band Segment – Blocks C and D (§ 27.53(c) and (e)) 

The power of any emission outside the licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB. Resolution bandwidth as per the lower band segment.
In order to protect public safety operations in the upper segment from interference, the following additional out-of-band emission requirements apply to Blocks C and D transmissions:  

On all frequencies between 763 to 775 MHz and 793 to 805 MHz, attenuation shall be not less than 76 + 10 log (P) dB in a 6.25 kHz band segment, for base and fixed stations; and

On all frequencies between 763 to 775 MHz and 793 to 805 MHz, attenuation shall be not less than 65 + 10 log (P) dB in a 6.25 kHz band segment, for mobile and portable stations.

In order to protect operations in the 1559-1610 MHz band from interference, emissions from 746-763 MHz and 776-793 MHz operations that fall in the 1559-1610 MHz band, shall be limited to -70 dBW/MHz EIRP for wideband signals, and -80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth.
5.3.4 Signal Strength Limits (§ 27.55(a))

For licensees operating base and fixed stations in either the lower or the upper band segments, the predicted or measured median field strength of their transmissions at any location on the geographical border of their service area shall not exceed 40 dBµV/m.
5.3.5 International Coordination (§ 27.57)

Operation in the 698–763 MHz and 776–793 MHz frequency bands is subject to international agreements with Canada and Mexico.  Unless these agreements are otherwise modified, licensees must not cause interference to, and must accept harmful interference from, television broadcasting stations in Canada and Mexico.
-- NEXT MODIFIED SECTION – 

6.1. Frequency arrangements

UMTS 700 WI includes lower and upper bands so 2 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 Opearting Band XIII

· UL Frequencies, UE transmit, Node B receive: 776-793 MHz. A block in 787-788 MHz reserved as guard band. 
· DL Frequencies, Node B transmit, UE receive: 746-763 MHz. A block in 757-758 MHz reserved as guard band.
NOTE: These frequency arrangements are according to current UL/DL allocation proposal and subjected to final FCC rules for the Upper 700 MHz re-banding . This section need to be checked when studied further in TSG RAN WG4.
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