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1. Introduction

Significant progress was achieved during RAN4 #62bis on defining the UE RF requirements for the APT700 FDD; i.e., Band 28 [1], leveraging the work that had previously been done in the APT Wireless Group as described in the Technical Report [2].  However, the requirements for the TDD configuration, Band 44, have not progressed as rapidly.  In this contribution, we provide points for discussion on the expected TDD filter response.
2. Discussion

In general, the front-end filter requirements for the UE operating on a TDD band are less stringent than those for an FDD band since there the transmitter and receiver does not function simultaneously.  Therefore, the TDD filter is not required to provide protection of the Rx band from Tx noise or Tx blocking.  However, the TDD filter is nonetheless needed to provide attenuation for spurious emission products from the transmitter and to protect the receiver from adjacent channel blocking.  The necessity to provide filtering attenuation at adjacent or nearby frequencies was studied, for example, as part of the definition of TDD Band 41 [3],[4] where coexistence with nearby ISM bands imposed strict requirements on the front-end filter.  Similarly, there are requirements on the front-end filter for the Band 44 UE that warrant consideration.

Coexistence scenarios
The coexistence conditions above and below Band 44 can be considered to be similar to those surrounding Band 28.  That is, it is expected that there may be emission requirements to protect broadcast DTV receivers below the band, and blocking requirements to protect against transmitters above the band.  Particularly, there may be broadcast DTV receivers which require protection at and below 698 MHz and 694 MHz.  Note that the requirement to protect broadcast DTV receivers at and below 710 MHz is unique to Japan where it is anticipated that Band 44 will not be deployed, but Band 28 instead.  Above the band, there is the uplink of Band 27 and Band 26 as well as other potential transmitters for trunked radio iDEN and TETRA systems [2].  Additionally, there are other coexistence scenarios unique to the TDD configuration since both the transmit and receive can occur over the entire 703 – 803 MHz band.  For example, coexistence with satellite-based position location (GNSS) has been identified as a potential issue since the 2nd harmonic of transmissions in some portions of Band 44 coincide with the GNSS receive bands.
The coexistence emission requirements for many of these scenarios have already been agreed for Band 28.  For example, the emissions into the DTV receive bands has been tentatively agreed to be -26.2 dBm/MHz at and below 694 MHz, and to be -21.2 dBm/6 MHz from 692 – 698 MHz.  Additional in-band and out-of-band blocking requirements have not been imposed on Band 28 UE’s since there is little attenuation help available from the filter for narrowband blockers located close the the 803 MHz band edge and for wideband blockers, the out-of-band emissions is likely to dominate.  
Filter assumptions

Given that the coexistence scenarios are likely to be similar regardless of whether FDD or TDD is deployed in the 700 MHz spectrum (except for the GNSS scenario), it seems reasonable to apply the same scenarios and requirements to Band 44 as was applied to Band 28.  Furthermore, it seems reasonable to apply the same filter attenuation and rejection assumptions as was applied to Band 28.  The difference, however, is that the filter attenuation and rejection assumptions derived in the course of study of Band 28 were done in conjunction with an implied dual filter assumption and requirements associated with self-band protection for FDD.  For the TDD case, we have not yet converged to an assumed filter configuration.  However, we propose to adopt the same assumptions for out-of-band filter attenuation as for Band 28 to be able to reach the same conclusion that A-MPR is not needed to meet the emission requirements to protect DTV receivers.  Specifically, we propose to adopt the same emission requirements of -26.2 dBm/6MHz and -21.2 dBm/6 MHz, as well as to make the same assumption of 15 dB worst case filter rejection from the APT700 filter at 694 MHz.  Above the band, we propose to assume 2 dB worst case rejection of the filter at 806 MHz.
With these assumptions and filter rejection requirements, we then propose to evaluate the filter passband insertion loss and filter configuration; i.e., the number of overlapping filter since it is not possible to cover the entire band with a single filter.

Filter configuration

The passband of Band 44 is 100 MHz with a center frequency at 700 MHz.  The relative passband bandwidth of 13.2% is too wide to be implemented in current state-of-the-art filter technology with minimum insertion loss and sharp transition bands.  The maximum relative bandwidth is approximately 4% for FDD bands with Band 3 as an example.  Some of the TDD bands have even wider relative bandwidths, for example Band 41, 42, and 43, but wider passbands suffer from higher insertion losses.  Further distinguishing these bands from APT700, these bands may benefit from BAW/FBAR technologies which may be more viable at their higher frequencies of 2.6 GHz and 3.5 GHz.  
With the strict coexistence requirements, the wide relative bandwidth, and the low center frequency, it may be advisable to span the band with three or more overlapping filters.  If Band 44 is to support 20 MHz anywhere within the band, then one example could be a filter configuration composed of 45 MHz, 50 MHz, and 45 MHz filters covering 703 – 748 MHz, 728 – 778 MHz, and 758 – 803 MHz, respectively.  Even this configuration requires a filter relative bandwidth of 6.6%, which needs confirmation of feasibility from the filter vendors.  Other possibilities exist.
3. Conclusion

In this contribution, we have presented discussion points on the expected filter response and configuration for the APT700 TDD band, Band 44.  We suggest the following

· UE emissions at 694 MHz to be -26.2 dBm /6 MHz

· UE emissions at 698 MHz to be -21.2 dBm / 6 MHz

· Worst case filter rejection assumed to be 15 dB or better at 694 MHz

· Worst case filter rejection assumed to be 2 dB or better at 806 MHz

· Required filter rejection in the GNSS frequencies to be studied

· UE filter configuration to be [45] MHz, [50] MHz, [45] MHz as a working assumption, subject to confirmation of feasibility from filter vendors.
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