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1. Introduction

In this contribution, we present the UE coexistence conditions present in the 850 MHz bands.  In particular, we are considering the upper and lower E850 bands as well as existing Band 5.  We focus in this contribution on the coexistence between Band 5 and upper E850 (Band 26) that was first presented in [1].
2. Discussion

There are several coexistence conditions in the 850 MHz bands which require consideration.

· Band 5 UL to Band 26

· Band 5 UL and Band 26 UL to Lower E850

· Band 5 UL and Band 26 UL to Public Safety

The first was discussed in [1], the second is discussed in [2] and [3], and issues related to the third are illustrated in [4] but only for the basestation.  In this contribution, we focus on the first issue.
As was described in [1], it appears that an inconsistency in the UE coexistence emissions requirements has inadvertently been agreed in [5].  The requirement stipulates that Band 5 devices must limit their uplink emissions to below -50dBm/MHz within the downlink range of Band 26.  The upper edge of Band 5’s uplink at 849 MHz is only 10 MHz separated from the lower edge of Band 26’s downlink at 859 MHz.  Since Band 5’s own downlink starts at 869 MHz, the Band 5 duplexer does not provide any appreciable rejection at 859 MHz.  

Duplexer data sheets for Band 5 generally show Tx-to-antenna attenuation for the range from 860 – 869 MHz.  Here the absolute attenuation that can be guaranteed by the filter vendor is no more than 2-3 dB.  The attenuation from 869 – 894 MHz is guaranteed to be at least 44 dB.  Therefore, we can anticipate that the performance of the filter over the range from 859 MHz to 869 MHz varies from 2 dB at the lower end to 44 dB at the upper end.

The emissions can be predicted by the spectrum emission mask requirements.  Since Band 5 supports up to 10 MHz channel bandwidth, the emissions can be as high as -25 dBm/MHz for the first 5 MHz of Band 26’s downlink.  Beyond this, the spurious emissions limits of Table 6.6.3.1-2 in 36.101 require that emissions be limited to -36dBm/100kHz, which scales to -26 dBm/MHz.  Assuming a duplexer attenuation of 2 dB at the lower edge, the worst case emissions could be -27 dBm/MHz dropping to at least -50 dBm/MHz at 869 MHz.
We list three options below for addressing this issue.  We prefer the third option.

Option 1:  Restrict UL allocation in the upper region of Band 5 
If a restriction is imposed on Band 5 uplink to narrowband allocations at the upper edge, then it may be possible to meet the coexistence requirement for Band 26.  Indeed, such a requirement may be necessary as one way to fulfil the regulatory requirements in some regions of the United States.  However, such a restriction is not currently a part of Band 5’s definition and Band 5 deployment may not be limited to the locales where such regulatory requirements are in place.  Therefore, applying such a restriction would disallow the use of wide bandwidths on the upper part of Band 5.  Furthermore, narrow allocations give rise to higher spectral densities which may also generate problematic harmonic and intermodulation terms.  Lastly, introducing regional specific requirements by NS signaling may not be appropriate for legacy bands.
Option 2:  Provide A-MPR in Band 5

Reducing the transmission power is another potential method to facilitate Band 26 coexistence.  The amount of A-MPR required as a function of the allocation size must be studied.  However, Band 5 is a legacy band for which devices are already in development.  Therefore, imposing additional requirements on Band 5 may not be agreeable.

Option 3:  Relax the coexistence requirement in Band 26

The third option is to the relax the coexistence requirement of -50dBm/MHz to a value which can be feasibly met by existing or in-progress implementations.  Since a relaxation of the coexistence requirement implies that the Band 26 UE may be subjected to a larger amount of interference, it would be desirable from the Band 26 network perspective to optimize the coexistence requirement to follow as closely as possible the combination of the SEM and filter curve over the range from 859 – 869 MHz.  However, such an optimization would be unduly complicated for the specification and in particular, for the test procedure.  Furthermore, a refinement to this specification could be time-consuming and may not be possible to agree upon before the scheduled closure of the Band 26 work item by RAN#52.  Therefore, it is recommended to limit the requirement to a single value over the range from 859 – 869 MHz as is typically specified for all other bands.  Unfortunately, because this requirement must be satisfied across the entire range, the value chosen must represent the worst case at the lower edge of 859 MHz.  However, in practice, the Band 5 Tx filter will provide significant attenuation away higher in frequency so in practice, performance is expected to be much better except at this lower edge.
3. Conclusion

We have considered the impact to implementation of the UE coexistence requirement from Band 5 to Band 26, as was first identified in [1].  Three options were provided as possibilities to address the challenge to meet the requirement.  Since Band 5 is a legacy band with devices already under development, it would be difficult to impose additional requirements or restrictions on Band 5.  Therefore, we recommend that the coexistence requirement be relaxed for the emission from Band 5 into Band 26.  We propose a single value of -27 dBm/MHz for the affected frequency range based on the spectrum emission mask and the anticipated duplexer attenuation performance at the lower edge of the range.  While not optimal across the entire range, this worst case approach is needed to bound the test procedure and is the approach followed for other coexistence requirements in other bands.  In practice, devices should of course exceed this minimum requirement over the majority of the frequency range.  A CR to to apply this correction can be found in [6].
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