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1. Introduction

The E1900 work item [1] proposes a new band to 3GPP for LTE operation, which is essentially a 5MHz extension to the upper end of the existing Band 2 (PCS) to insert the G block.  Reference sensitivity for this E1900 band was discussed in the RAN4 AH#4 meeting where several proposals were presented ([3], [4], [5]).  In this contribution, we provide further thoughts into how the various parameters of a duplexer may affect the reference sensitivity value and in particular, we highlight the challenges of the duplexer design for this band.

2. Discussion

The duplexer plays a key role in the performance of the radio and the resulting reference sensitivity that may be achievable.  There are many parameters and specifications which govern a duplexer’s design, some of which have been highlighted in [2], for example.  Unfortunately, while it is instructive and insightful to compare the key parameters of the duplexer design such as insertion loss and isolation, doing so without careful consideration of the other parameters of the duplexer may be misleading.

In particular, the duplexer for the E1900 band faces the following challenges

1. Rx isolation is required to be high since transmitter noise is potentially high in this band.  The uplink configuration for has been reduced for the widest bandwidths, but the noise contribution is still a significant factor in reference sensitivity,

2. Tx isolation is required to also be high in this band due to the small separation of 15 MHz between the upper end of the uplink band at 1915 MHz to the lower end of the downlink band at 1930 MHz and due to the potential for cross modulation products,

3. The relatively wide passband to gap ratio requires very steep transition bands between uplink and downlink,

4. Since the Band 2 PA is likely to be shared with this band, the Tx insertion loss can be no greater than what it is for the Band 2 duplexer,

5. Due to potential nearby bands which may cause interference, the filter may be required to provide additional attenuation.

All of these factors contribute to make the duplexer design for this band more challenging, and the likelihood that it will not be able to optimally fulfill all of these requirements within time, cost, and size constraints rises.  For example, some of the duplexers highlighted in [2] and [3] would not meet all of these requirements and therefore would not be suitable for this application; for example, the existing E1900 duplexers are designed for a CDMA application which may not perform optimally if used for LTE.  

An example of such a deficiency is explained in [3] where it is shown that an existing E1900 duplexer falls short in Rx isolation as well as Tx insertion loss.  The shortfall in Tx isolation admits more transmitter noise into the receiver chain thereby increasing the noise figure and degrading the achievable reference sensitivity.  The increased Tx insertion loss implies that the PA will not be able to deliver the required maximum output power within the alloted tolerance.  The analysis indicates that reference sensitivity will be impaired by approximately 1.7dB due to these shortcomings.  This is without consideration of the other factors as described above, which have the potential to even worsen the problem.

3. Conclusion

In this contribution, the impact of the duplexer on reference sensitivity for the proposed E1900 band has been described.  The particular challenges of this band have been highlighted to indicate that this is very likely to be a difficult duplexer design which may not be able to optimally meet all design objectives.  The tradeoffs will negatively affect reference sensitivity.  The recommendation that reference sensitivity for E1900 be defined to be 1.5dB higher than that of Band 2 as proposed in [3] reflects the difficulties imposed by this band.

Reference
[1] RP-100676, “Proposal for WI Expanded 1900 MHz for UTRA and LTE,” Sprint, China Mobile, Clearwire, Alcatel-Lucent, Huawei, Qualcomm, ZTE

[2] R4-103937, “UE Duplex-filter characteristics for band E1900,” Huawei, HiSilicon, Sprint, Samsung

[3] R4-103784, “Reference sensitivity for E1900,” Qualcomm Incorporated
[4] R4-103919, “TP for E1900MHz clause 5.3.2 (Reference sensitivity level),” ZTE
[5] R4-103927, “UE E-UTRA REFSENS requirements for E1900 band,” Huawei, HiSilicon, Sprint
1
1

