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1. Introduction

3GPP RAN WG4 received a letter from 3G Americas to extend the 1.7/2.1 GHz band in [1]. 3G Americas emphasized the importance for 3GPP to finalize the work for the entire 2x60 MHz spectrum to secure the efficient global roaming. This document discusses the way forward to cover the entire 1710-1770/2110-2170 MHz band in specifications. 
2. Background 
WI proposal [2] for UMTS 1.7/2.1 GHz was agreed in 3GPP RAN meeting#19. According to objectives, while considering the radio requirements for UTRA FDD in the 1.7/2.1 GHz Band, the WI should investigate: 

· The need of  2 sets of  Node B’s requirements : One for the full 2x60 MHz band and another one for the restricted FCC bands.

· Scenarios about the use of UE's operating over 2x60 MHz in North America with possible interferers in 1755- 1770 MHz and 2155-2170 MHz.

The WI was closed in 3GPP RAN#23 [3] and as a conclusion the requirements for the restricted FCC 2x45 MHz band were specified in TR 25.806 [4] based on the available regulatory information at that point in time [5].
In this context it should be also noted that the FCC has released lately the Eight Report and Order [6] identifying 2150-2155 MHz for mixed and mobile services and 2155-2175 MHz as additional AWS spectrum. The FCC stated in [6] it would consider in a separate proceeding how to assign new AWS spectrum at 2155-2175 MHz. The band could be used for AWS in paired and unpaired configurations. For example, larger blocks in the band may be paired asymmetrically with smaller blocks in the 1710-1755 MHz band already allocated for AWS. No mention has been made of a corresponding additional 20 MHz allocation of paired UL band.
3. Discussion
When extending the Band IV specifications to cover the entire 1710-1770/2110-2170 MHz band there are two alternatives:
1. Revise the existing Band IV requirements accordingly

2. Define a new “Band X” (1710-1770/2110-2170 MHz) with requirements which could coincide with the Band IV requirements on the overlapping part of the bands
The arguments in favour of option 1 are:

· Less effort for type approval testing
The drawback is more complicated signalling to distinguish UEs with different bandwidth capability.
The arguments in favour of option 2 are:
· Extending Band IV to (1710-1770/2110-2170 MHz) appears to be not in line with the emerging FCC ruling on the 2155-2175 MHz extension as discussed above. The extension 1755-1770 appears as not relevant for US spectrum allocations at the moment due to the continued use by US government.
· Separate band indicator is needed so the UE knows whether 2x45 MHz or 2x60 MHz are supported. So far a 1-to-1 relationship between RAN4 bands and RAN2 specifications has been assumed. Introduction of a new band is a feasible way doing this.
Based on this brief analysis, it appears that option 2 may be the best way forward.
4. Affected requirements 
This section lists the expected additions and changes relative to the Band IV specifications in order to cover the entire 1710-1770/2110-2170 MHz band in form of new Band X specifications. As Band IV was introduced in Rel6 the latest Rel6 specifications has been used in following sections. It is to be decided in which release the Band X should be introduced.
4.1
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 Band X without any modifications from the existing specifications. In particular, Band IV requirements should be re-used on the overlapping frequencies in order to facilitate roaming between the bands.
Table 1: Required Changes in TS 25.101 (v 6.10.0)
	Section
	Requirement
	Discussion / Required Changes in TS 25.101 (v 6.10.0)

	5.2
	Frequency bands
	New operating band 2x60 MHz, Band X.

1710 – 1770 MHz: Up-link (UE transmit, Node B receive)


2110 – 2170 MHz: Down-link (Node B transmit, UE receive)

	5.4.2
	Channel raster
	Additional channels are needed in the middle of 5 MHz blocks


1712.5, 1717.5, 1722.5, 1727.5, 1732.5, 1737.5, 1742.5, 1747.5,  1752.5, 1757.5, 1762.5 and 1767.5 MHz for UL


2112.5, 2117.5, 2122.5, 2127.5, 2132.5, 2137.5, 2142.5, 2147.5, 2152.5, 2157.5, 2162.5 and 2167.5 MHz for DL

	5.4.3
	Channel number
	Modify general and additional UARFCN definitions for Band X.

	5.4.4
	UARFCN
	Modify general and additional UARFCN definitions for Band X.

	6.6.2.1
	Spectrum emission mask
	Add minimum and additional requirements for Band X.

	6.6.3
	TX spurious emissions
	Add additional TX spurious emissions requirements for Band X.

	7.6.1
	In-band blocking
	Modify requirement for Band X. 

	7.6.2
	Minimum requirement (Out of-band blocking)
	Modify out-of-band blocking requirements for Band X.



	7.6.3
	Minimum requirement (Narrow band blocking)
	Add narrow band blocking requirements for Band X.



	7.8.2
	Intermodulation characteristics, Minimum requirement (Narrow band)
	Add narrow band IM requirements for Band X.

	7.9
	RX spurious emissions
	Modify additional receiver spurious emission requirements for Band X.

	Annex B.2.2
	Multi-path fading propagation conditions
	Add requirements for Band X.


3.2
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 Band X without any modifications from the existing specifications. Also here Band IV requirements should be re-used on the overlapping frequencies.
Table 2: Required Changes in TS 25.104 (v 6.11.0)
	Section
	Requirement
	Discussion / Required Changes in TS 25.104 (v 6.11.0)

	5.2
	Frequency bands
	New operating band 2x60 MHz, Band X 


1710 – 1770 MHz: Up-link (UE transmit, Node B receive)


2110 – 2170 MHz: Down-link (Node B transmit, UE receive)

	5.4.2
	Channel raster
	Additional channels are needed in the middle of 5 MHz blocks


1712.5, 1717.5, 1722.5, 1727.5, 1732.5, 1737.5, 1742.5, 1747.5,  1752.5, 1757.5, 1762.5 and 1767.5 MHz for UL


2112.5, 2117.5, 2122.5, 2127.5, 2132.5, 2137.5, 2142.5, 2147.5, 2152.5, 2157.5, 2162.5 and 2167.5 MHz for DL

	5.4.3
	Channel number
	Modify general and additional UARFCN definitions for Band X.

	6.6.2.1
	Spectrum emission mask
	Add minimum and additional requirements for Band X.

	6.6.3.1
	TX Spurious emissions
	Extend table according to the Band IV patterns

	6.6.3.2
	Protection of BS receiver of own or different BS
	Modify requirements for Band X.

Define band to be 1710 – 1770 MHz in Table 6.10.

	6.6.3.3 – 6.6.3.4
	Spurious emissions / Co-existence requirements
	Modify requirements for Band X.



	7.5
	Blocking characteristics
	Modify requirements for Band X. Example for WA BS:


1710 – 1770 MHz: -40 dBm / WCDMA signal


1690 – 1710 MHz: -40 dBm / WCDMA signal


1770 – 1790 MHz: -40 dBm / WCDMA signal


Otherwise –15 dBm

	7.5.2
	Blocking/Co-location
	Modify additional blocking requirements for Band X.

	7.6
	Intermodulation characteristics
	Add Intermodulation requirements (also narrow band) for Band X.

	7.7.1
	RX Spurious emissions
	Modify requirements for Band X.

	Annex B.2
	Multi-path fading propagation conditions
	Add requirements for Band X.


5. Conclusions
Based on the above discussion, we propose TSG RAN WG4 to consider to:
1. Develope specifications for the entire 1710-1770/2110-2170 MHz band in order to address the request of the 3G Americas.
2. Define new Band X with requirements which coincide with the Band IV requirements on the overlapping part of the bands. 
3. Decide the specification release.
4. Generate CR’s to update the appropriate specifications.

In connection TSG RAN WG2 and WG3 should study the signalling aspects and impacts to networks.
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