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1 Introduction
How be able to buy a nice 4G-enabled device in one country and be able to bring it into another country and still use 4G? With the proliferation of E-UTRA operating bands this appears difficult. The number of operating bands, the diverse spectrum and operator-specific implementations requires many different front-end versions of a device which drives the RF cost, limits economies of scale and prevents global circulation of devices.
One of the keys to the success of GSM and WLAN is the harmonized frequency bands: two for WLAN and a few for GSM that can be implemented in all devices. Global roaming on E-UTRA is not possible today. In order to achieve this we propose to promote a small set of global roaming bands for E-UTRA:
· the harmonized Band 26 can one of them below 1 GHz,
· Band 3 that can also be used in Japan is another one.
In this contribution we consider a small set of bands for which the specifications should facilitate. It appears reasonable to select bands with wide pass bands that allow large capacity and in view of the 20 MHz bandwidth available for E-UTRA. One harmonized low-band and one high-band should be available in each ITU-R region.
We also consider necessary changes to the Band 26 specifications to make the band more harmonized. The problem is that the current Band 26 specifications are tailored for specific deployments. In order to promote the band for global use, it should also be technology agnostic by means of UTRA co-banding with E-UTRA Band 26 and also considered for GSM. 
The following way forward is proposed for Band 26 and Band XXVI:
· global roaming: requirements and resolutions for coexistence (emission levels) should not be operator specific nor tailored for limited geographical areas

· co-banding: E-UTRA and UTRA requirements should be made more consistent (can be done later)

· RAN4 to consider changes to 25- and 36-series as part of maintenance during the upcoming meeting cycles.
Band 26 is only one of the candidate bands for global roaming.
2 Global roaming bands for all UE(s)
The following bands could serves as global roaming bands
1. Band 3 (covers Region 1 and Japan)

2. Band 1 (Region 1 and Region 3)

3. Band 26 (Region 2 and Region 3)

4. Band 8 possibly modified (Region 1 and many parts of Region 3)

5. Band 2 or Band 25 (Region 2)
Hence we would have at least one high band and one low band in all regions. The similarity with bands for the globally available GSM is apparent. The key is to make these bands compatible with coexistence scenarios in several regions. Apart from the needed modification of Band 26, Band 1 may need modification to allow coexistence with Band 34, and Band 8 may need modification for coexistence with Band 5/26.  
The combination of Band 8 (possibly endowed with A-MPR) and Band 26 is interesting for large parts of Region 3. Deployment of Band 5/V and Band 8/VIII in the same area common in Region 3 and parts of Region 1, GSM850 and GSM900 coexist in many different arrangements. Band 5/V and Band 8/VIII overlapping: Band 8/VIII has to be truncated by ~20 MHz to coexist with Band 5/V to create a guard band between B8/VIII UL and B5/V DL. However, 10 MHz of this spectrum can be regained by using Band 26/XXVI, see Figure 1. 
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Figure 1: coexistence between Band 26/XXVI and Band 8/VIII in Region 3.

Band 26/XXVI could therefore be attractive to regulators in Region 3 considering that parts of 806-824/851-869 MHz is considered for re-banding and technology migration in many countries. 
3 Emission limit for Band 26 lower edge
One problem with the current specification of Band 26 is that the offsets between the protected range and the lowest E-UTRA channel of the allocation are deployment specific. The -42 dBm/6.25kHz emission limit could also be reconsidered in order to reduce the A-MPR and make possible flexible offsets (guard bands) that would facilitate global deployment. A level in the range -42 dBm/6.25kHz – -35 dBm/6.25kHz could be considered:

· up to -35 dBm/6.25kHz appears sufficient for public safety/narrow-band protection and removes need for operator-specific coexistence solutions (guard bands)

· -38 dBm/6.25kHz – 35 dBm/6.25kHz allows UTRA deployment almost down to the lower band edge (1 MHz guard, 0.5 MHz from nominal 5 MHz), increased use of Band XXVI.
However, any change of the -42 dBm/6.25kHz emission limit must be preceded by careful investigation of compatibility with other services below the band.

The A-MPR would be reduced if an emission limit in the range -42 dBm/6.25kHz – -35 dBm/6.25kHz turns out to be feasible. Figure 2 displays the emissions from a 5MHz without A-MPR and assuming 28 dB(c) modulator performance. Note that there is significant difference between e.g. the -38 dBm/6.25kHz and -42 dBm/6.25kHz emission levels, a -35 dBm/6.25kHz would be possible with A-MPR = 1 dB. The corresponding result for the 10 MHz channel is shown in Figure 3, the same difference can be observed.
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Figure 2: emissions from a 5 MHz E-UTRA channel (0 Hz reporesents the nominal channel edge).
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Figure 3: emissions from a 10 MHz E-UTRA channel (0 Hz reporesents the nominal channel edge).

For the 10 MHz channel, a -38 dBm/6.25kHz can be met without backoff for larger allocation if the offsets are larger than 1.5 MHz. 

The 1.4 MHz channel has been considered for deployment in some geographical areas. For an offset (guard band) exceeding 1 MHz, a -38 dBm/6.25kHz can be met without backoff for any allocation as shown in Figure 4..
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Figure 4: emissions from a 1.4 MHz E-UTRA channel (0 Hz represents the nominal channel edge).

For carrier aggregation, it is obviously easier to meet the -53 dBm/6.25kHz above the band a limit below the band simultaneously if the modified limit is feasible from a coexistence viewpoint.
4 Impact on UTRA

An emission level in the range -42 dBm/6.25kHz – -35 dBm/6.25kHz could also increase the spectrum use of UTRA below Band V. The guard band needed for UTRA is still outstanding. The current -42 dBm/6.25kHz the results indicate that a 4-5 MHz guard band is needed for SC and DC, while it could be reduced to 1 MHz for a -38 dBm/6.25kHz limit as shown in Figure 5 and Figure 6 (DC not dimensioning). 
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Figure 5: guard band for a SC-HSDPCCH waveform.
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Figure 6: guard bands for DC-HSUPA.

Hence the utilization of Band XXVI would increase if the limit at the lower edge could be reconsidered.
5 Proposal

We propose to promote a set of global roaming bands

1. Band 3 (covers Region 1 and Japan)

2. Band 1 (Region 1 and Region 3)

3. Band 26 (Region 2 and Region 3)

4. Band 8 possibly modified (Region 1 and many parts of Region 3)

5. Band 2 or Band 25 (Region 2)
to facilitate global circulation of devices and economies of scale, beneficial to the E-UTRA and UTRA echo-systems. 

For Band 26 and Band XXVI we propose to reconsider the -42 dBm/6.25kHz emission limit below the band to make possible flexible offsets (guard bands) that would promote global deployment: a level in the range -42 dBm/6.25kHz – -35 dBm/6.25kHz should be considered. However, this is subject to careful assessment of the compatibility with other services below Band 26/XXVI.
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