3GPP TSG RAN WG4 Meeting #54                                               R4-100827
San Francisco, USA, 22-26 February, 2010


Agenda Item:   9.2

Source:            NII Holdings, TELUS, MIRS, Airtel, SouthernLINC, Motorola
Title:                Further considerations for extended 850MHz band

                        
Document for: Discussion

1. Introduction

A RAN4 SI [1] has been approved in RAN#44 with the aim of studying the possibilities to create a single globally harmonized band in the 850 MHz band. In the LS [2], the International iDEN Operator’s Forum requests that one of the sub-bands be 806-824/851-869 MHz recognizing that the entire band 806-849MHz/851-894MHz cannot be covered by a single duplexer because of the 2MHz duplex gap. [3] discussed some of the issues, such as band arrangement and some duplex filter limitation, in the standards that need further investigation. In this contribution, we start by discussing the bands in the range and their usage, followed by coexistence issues and emission requirements that need to be addressed in the standards.

2. Bands in the range and usage

Figure 1 shows the general band plan for iDEN spectrum band in South America. There might be different versions depending for other regions. As we can see from the figure, there are different types of RF networks operating in adjacent spectrum blocks, which may result in additional RF requirements for local regions.
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Figure 1 Generic iDEN band plan in South America

3. Potential coexistence issues

[4] presented one option to address the spectrum in LS [2] from International iDEN Operator’s Forum. It consists in splitting the extended 850 MHz band with a possible overlap between the sub-bands as per Figure 2. The sub-bands would then cover:
•
existing bands in the 850 MHz range, e.g. Bands 5, 6, 18 and 19 (in green)
•
deployment in the range 806-824/851-869 MHz, i.e. outside the current Band 5 (in orange)
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Figure 2 Sub-band arrangement for 806-849/851-894 MHz

The 2nd option consists in adding 806-824/851-869 MHz as a new band and keeping bands 5, 6, 18 and 19 as separate bands. 

The 3rd option consists in adding 806-824/851-869 MHz as a new band and still consolidating Bands 5, 6, 18 and 19.
Each option has its pros and cons which need to be studied.

In addition, there are coexistence issues that could occur depending on the markets and need further study:

· UE to UE and BS to BS coexistence issues at 849-851 MHz. 
While BS to BS coexistence might be feasible with filters and site engineering, the UE to UE coexistence might be more difficult to achieve and might require Additional Maximum Power Reduction (A-MPR) and restriction on resource block allocations for LTE.

· UMTS/LTE vs. Broadcast TV below the band 
Interference from TV station to UMTS or LTE BTS could be mitigation with filters on LTE BTS, guard bands, site planning and separation distances. While this would help with the receiver blocking issue, the out-of-band emission from TV could be mitigated mainly at the TV side with filters. Interference from UE to TV receivers also need investigation and this issue would be similar to 3GPP band 12.
· UMTS/LTE vs. Public Safety
Public Safety typically uses lower number of and higher towers than a UMTS/LTE system. In addition, Public Safety operators typically design their networks to operate down to the noise floor. With UMTS/LTE and Public Safety deployments being quite different, interference issues could arise.
· UMTS/LTE vs. iDEN and other users of the band
While co-location of UMTS/LTE with iDEN should help the interference, co-location might not always be possible. If UMTS/LTE and iDEN deployments are not co-located, interference could be an issue, especially if the deployments are very different (e.g., cell size, antenna height, etc).
Understanding the emission requirements for the bands might be a good starting point for the coexistence analysis.
4. Emission requirements

While there might be different emission rules for different countries, we recommend the FCC Rules and Industry Canada rules for the iDEN band as an initial baseline. The emissions mask requirements are found in the FCC rules under sections 90.210(g) [4] and 90.691 [5] and for Industry Canada under RSS-119 [6] which is basically the same as 90.210(g). The measurement bandwidth in the FCC rules is found in 90.210(o) and RSS-119 is 300 Hz at frequency displacement of 10-50 kHz and 100 kHz for frequencies displaced by more than 50 kHz. We recommend getting feedback from users of the band like the International iDEN Operator’s Forum on the minimum sets of emission requirements and measurement bandwidths that would cover the various countries and regions. 

FCC 90.210(g) Emission Masks

For transmitters that are not equipped with an audio low-pass filter, the power of any emission must be attenuated below the unmodulated carrier power (P) as follows:

(1) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f[d]in kHz) of more than 10 kHz, but no more than 250 percent of the authorized bandwidth: At least 116 log (f[d]/6.1) dB, or 50 + 10 log (P) dB, or 70 dB, whichever is the lesser attenuation;

(2) On any frequency removed from the center of the authorized bandwidth by more than 250 percent of the authorized bandwidth: At least 43 + 10 log (P) dB.

FCC 90.691 Emission mask requirements for EA-based systems.

(a) Out-of-band emission requirement shall apply only to the “outer” channels included in an EA license and to spectrum adjacent to interior channels used by incumbent licensees. 
The emission limits are as follows:

(1) For any frequency removed from the EA licensee's frequency block by up to and including 37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116 Log[10](f/6.1)  decibels or 50 + 10 Log[10](P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer channel in the block in kilohertz and where f is greater than 12.5 kHz.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log[10](P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer channel in the block in kilohertz and where f is greater than 37.5 kHz.
FCC 90.210(o) Instrumentation 

The reference level for showing compliance with the emission mask shall be established, except as indicated in §§90.210 (d), (e), and (k), using standard engineering practices for the modulation characteristic used by the equipment under test. When measuring emissions in the 150–174 MHz and 421–512 MHz bands the following procedures will apply. A sufficient number of sweeps must be measured to insure that the emission profile is developed. If video filtering is used, its bandwidth must not be less than the instrument resolution bandwidth. For frequencies more than 50 kHz removed from the edge of the authorized bandwidth a resolution of at least 100 kHz must be used for frequencies below 1000 MHz. Above 1000 MHz the resolution bandwidth of the instrumentation must be at least 1 MHz. If it can be shown that use of the above instrumentation settings do not accurately represent the true interference potential of the equipment under test, then an alternate procedure may be used provided prior Commission approval is obtained.

Industry Canada RSS-119 Emission Mask G 
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Industry Canada RSS-119 Section 4.2.1 Emission Masks B, C, G, I, J and L 

Unwanted emission measurements can be in peak, or averaging mode, provided that the total transmitter output power and the unwanted emission mask are measured and expressed in similar units. 

Except where otherwise stated, on any frequency removed from the carrier frequency by more than 250% of the authorized bandwidth, a resolution bandwidth of at least 100 kHz must be used for frequencies to be measured below 1000 MHz and at least 1 MHz must be used for frequencies to be measured above 1000 MHz. If a narrower resolution bandwidth is used, power integration can be applied.
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