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1    Introduction 
At RAN4#50bis Ericsson presented a discussion paper [1] on possibilities of extending the 850 MHz band by 2 x 10 MHz to create a new single globally harmonised 850 MHz band. The idea is to introduce a paired band that is as wide as possible to enable large operator blocks, whilst at the same time avoiding local bands by encompassing various country specific allocations. In particular this band would incorporate the two new 800 MHz bands developed in the work item “Work Item proposal for Extended UMTS/LTE 800 MHz band in Japan” [2] (Band 18 and 19). The proposal provides an excellent opportunity to create a band in the below 1 GHz range with good economy of scale properties. 
This contribution provides additional clarifications on duplexer and spurious emission issues for this new band, and we also recall some the advantages of creating a harmonised band addressed in [1].

2    Harmonisation of 850 MHz bands and 3GPP
850 MHz bands like Band 6 and Band 5 with its local versions are of great importance for mobile communications: about 70% or the world’s population has 850 MHz coverage [1] and they have good propagation properties. Figure 1 shows Figure 1 shows a world map where the yellow and orange colours indicate 800/850 MHz usage. Hence it is natural to consider an extension of the band plan that has started Japan with the allocation and specification of Bands 18 and 19, but then as a further step consider a world-wide harmonisation. 
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Figure 1: Allocation of bands below 1 GHz in the world
Figure 2 shows the proposed extension of the 850 MHz band by 2 x 10 MHz in relation to other allocations for mobile services (the digital dividend), the extension is shown in grey and the colours of the background for the 850 MHz and 900 MHz bands match the corresponding countries usage in Figure 1.
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Figure 2: the extension of 2 x 10 MHz in relation to other new allocations.
Extending the 850 band by 10 MHz to increase the pass-band from 25 MHz to 35 MHz will make it possible for operators to upgrade network capacity in a cost-efficient way and would also facilitate LTE migration in the 850 MHz band. The most economical way for operators to increase system capacity is to deploy new carriers at existing base station sites, thereby avoiding or at least postponing the need for cell split. LTE migration can be facilitated by means of the potential for larger operator blocks.

The new band would also encompass all the current 850 bands specified or being specified by 3GPP, see Figure 3.
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Figure 3:  A proposed extension of the general 850 MHz band (E850).

The extension of the band may be more or less difficult in different countries. In regions where the Band 5 is not fully used the 10 MHz extension will provide a substantial increase of the available spectrum in the said frequency range (c.f. APAC/Africa in Figure 1). Figure 2 shows the band plan for 800/850 band in the US after the reconfiguration, where the Specialized Mobile Radio (SMR) band portion is right in the extension [3]. SMR includes cellular type of usage. Hence an extension of the current Band 5 appears possible in the US.
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Figure 4: A conceptual picture of after the reconfiguration of the 800 MHz band in the US.

3     Key benefits of the new band
Some of the key benefits of introducing a band encompassing all the 850 MHz related bands including the extension are listed in the following; the E850 band
· provides a single, contiguous, large bandwidth allocation  that has the channel bandwidth needed for high bit rate services and could also simplify spectrum trading (if allowed); 

· is a band with good propagation properties that provides good rural coverage as well as good indoor coverage in urban areas;
· is a single band so large-scale properties will apply: larger market ( better economy-of-scale, increased competition will drive faster technology advancements improving also size and performance;  
· is a single band implementation that will naturally improve the roaming properties with partners alliances and roaming partners as the whole band is available in (potentially all) terminals;
· facilitates the deployment of national roaming;
· improves Public Safety and Emergency services for all users since terminals works everywhere 850-coverage can be found;
· facilitates cost-effective coverage build-out as well as migration possibilities of 3GPP technologies for incumbent and new entrant operators as mentioned earlier.
4     Some issues
Next we consider some duplexer and spurious emission issues.
4.1     Duplex gap

The proposed band has a paired band 2 x 35 MHz with a 10 MHz duplex gap, which is the same arrangement as for Band 8. Regarding the feasibility of a10 MHz gap it is noted that there are already Band 8 products on the market. An initial analysis shows that the suggested extended 850 band will have about the same performance as Band 8 w r t to REFSENS using standard SAW technology. Comparing with a Band 5 duplexer the insertion loss is typically increased by around one dB (for bandwidths corresponding to an LTE RB).  For WCDMA the insertion loss is typically less than one dB (for Tx->Ant and Ant->Rx). The results for spurious emissions in 860-890 MHz indicates a value of typically more than 40 dB rejection (>50 dB at 860-875 MHz) at NTC. 
The suggested E850 band is only less than 10% away from the 900 MHz band, which implies a slight increase of the relative bandwidth (the problem of achieving a large enough pass-band should also be recognised). . In [4] it was shown that Band 5 duplexer implementations can support Band 6 requirements, which are also proposed for Band 18 and Band 19. The new band would typically degrade the Band 5 performance by one dB. However, duplexer technology is improving and if there is a larger market the price and technology will become better even faster. 

4.2    Cost and size of additional duplexers

Avoiding additional duplexers gives a noticeable reduction in cost and size. The size would affect the possibilities of including other band plans and/or other needed radio interfaces such as Bluetooth and WiFi. Depending on implementation, there is a substantial increase in cost by adding local, regional or operator-specific bands to the global roaming bands (e.g. Band 1). 
4.3    Other allocations in duplex gap
Allocations in adjacent bands, including the duplex gap, need consideration. In Japan, for example, there is a Multi Channel Access (MCA) system in the duplex gap between 850-860 MHz, see Figure 1. It is an FDD allocation. The system is a trunked radio communication system that has its downlink in this part of the spectrum. The number of users is this system seems to be low as the number of users is around 52000 users in one operator’s network. The main issue is the possible UE interfering to the MCA terminal. However, neither Band 5 nor E850 transmitter-duplex filters would provide any additional rejection for this case. 
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Figure 5:  Japanese situation
4.3    Spurious emission in 860-890 MHz for Band 18 and 19
For Band 18 and Band 19 a spurious emission requirement of -40 MHz/MHz applies in their corresponding receive bands. This requirement is more difficult for Band 19 transmissions. To this end, we look at the spurious emission generated by a 15 MHz LTE channel (75 RB maximum transmission configuration) in Band 19 and the possible need for power reduction A-MPR to meet the emission requirement. Additional duplexer loss is not included. Figure 6 shows the maximum output power possible as a function of the RB allocation size, while still satisfying the spurious emission requirement. Note that this applies from 860 MHz. The image rejection is limiting for small allocations within 6 PRB offset from the upper band edge (otherwise the spurious component falls below 860 MHz). This applies for 25 dBc (the red curve), whereas for 30 dBc (the blue curve) image rejection no A-MPR is needed for these small allocations. The mixer non-linearity (counter IM3) is not a problem for this case.
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Figure 6: maximum output power as a function of PRB allocation.

Figure 7 shows the emission spectrum for 1, 30 and 75 RB allocations with MPR of 1, 0 and 3 dB, respectively. 25 dBc image rejection has been assumed. Then the emission requirement is just about satisfied (the wide peaks are due to a measurement bandwidth of 1 MHz). However, it is likely that duplexers for all of the bands 5, 19 and E850 can provide the additional attenuation required to fulfill the emission requirement without any (or with only marginal) use of A-MPR over a large temperature range.
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Figure 7: the emission spectrum for 1, 30 and 75 RB allocations (results shown with 1 MHz resolution).
4    Way forward
In this paper we have discussed key benefits and some issues regarding the E850 band proposal. The issues need more detailed study, aiming at a Study Item proposal for a new common extended 850 (E850) in June.
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