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1
Introduction

During the last RAN Plenary, RAN#52 (Slovakia), the work item LTE for 700 MHz digital dividend, also known as APAC700, was approved [1]. The WI suggests the definition of a TDD band 698-806 MHz and FDD 703-748/758-8+3 MHz. In this paper an overview of the issues for LTE for 700 MHz Digital Dividend which needs to be solved during the WI is presented.
2
Discussion

In the following chapter, we present an overview of issues to consider during the WI “LTE for 700 MHz Digital Dividend”
2.1
General issues 
2.1.1
TDD frequency range

The AWG report detailing the frequency band allocation [2] is clear on the FDD frequency arrangement. However for TDD the situation is a bit unclear. AWG states that the all TDD arrangement is 698-806 MHz. They further note:

“For this TDD arrangement, taking into account the external 4 MHz guard band (694-698 MHz), a minimum internal guard-band of 5 MHz at the lower edge (698 MHz) and 3 MHz at the upper edge (806 MHz) needs to be considered.”

We suggest that the initial working assumption should be that the TDD arrangement in 3GPP should have 5 MHz guard at the lower edge and 3 MHz at the high edge. This is also the assumption in this paper. However a final agreement on the TDD allocation has to be made.
2.1.2
Co-existence
Co-existence with other 3GPP and also with systems in adjacent bands needs to be addresses. 
Figure 1 shows an overview of the current 3GPP bands together with lower E850, which is in WI phase It can be noticed that there is more than 10 MHz and 8 MHz frequency separation between any of the current 3GPP bands UL and the FDD and TDD arrangement for APAC700 DL, respectively. However, there is a frequency gap of 3 MHz between APAC700 DL and lower E850 UL.. Co-existence between APAC700 and lower E850 should be carefully addressed. Some considerations might be needed for co-existence with Band 26.  
[image: image1]

Figure 1. 3GPP spectrum around 700 MHz in APAC
Figure 2 illustrates the adjacent bands to APAC700. As it can be observed, there are a number of different broadcasting systems below 698 MHz across the region, which use 6, 7 and 8 MHz channel raster. The broadcasting systems are located at a frequency distance of 5 and 9 MHz from APAC700 arrangement. Co-existence needs to be considered for these scenarios. Currently there are ongoing studies in AWG that addresses these issues and thus it may not be necessary for RAN4 to also study this. It may be sufficient to take the AWG decisions into account.

[image: image2]
Figure 2. Adjacent systems to 700 MHz in APAC
2.1.3
Regional issues
Special frequency arrangement for some regions which cannot make the whole band 698-806MHz available should be conducted. This needs to be studied further. 
2.2
UE specific issues 

UE REFSENS needs to be considered due to the small duplex gap in APAC700 FDD arrangement. For APAC700 TDD arrangement, this value will be dependent of the final arrangement decided (i.e. guard band decided)

A-MPR will also need to be considered for co-existence with nearby 3GPP bands and other systems.

For a FDD UE the passband is 45 MHz wide and the duplex gap is 10 MHz wide. Currently this is very challenging to implement using existing filter technologies. One possible method for implementation is to use dual duplexers where each duplexer covers part of the band. The impact this implementation has on the standard has to be considered so that the standard does not restrict the implementation.
2.2
BS specific issues 

There is not any BS specific issue.
3
Conclusion
In this paper, the issues to study during the 700APAC WI phase are presented. This is the summary of all:
· Co-existence between APAC700 and lower E850 should be carefully addressed. 

· Co-existence between APAC700 and Band 26 might need some consideration.

· Co-existence between APAC700 and broadcasting systems has to be considered.
· TDD arrangement needs to be studied, i.e. addition of guard band needed to cope with co-existence with the legacy bands (highest edge) and broadcasting systems (lowest edge).
· Regional arrangements needs to be addressed for those regions which cannot use the complete range 698-806 MHz.
· UE REFSENS and A-MPR require special attention among the UE requirements.
· Implementation issues for FDD for the UE where a dual duplexer solution may be used.
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