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1. Introduction

The E1900 work item [1] proposes a new band to 3GPP for LTE operation.  The new band is a superset of the existing Band 2 (PCS) by appending the G block to the upper end of PCS.  The new band is not intended to replace the existing Band 2.  This contribution studies the reference sensitivity requirement for the new E1900 band.
2. Discussion

2.1. Band plan
The proposed E1900 band is illustrated in Figure 1 below.
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Figure 1.  Band plan for proposed E1900 band.
It can be seen that this band is a superset of Band 2 with a 5 MHz extension at the upper frequency edge.  The Tx-Rx separation is the same at 80 MHz.  Thus, a good starting point for evaluating the performance requirements for this band are those of Band 2.  Note that the 5 MHz extension of Band 2 reduces the duplex gap from 20 MHz to 15 MHz and increases the passband from 60 MHz to 65 MHz.  Thus, the duplexer design for the new E1900 band will be more challenging and it is expected that the performance of the new E1900 band will be degraded from that of Band 2.  One simple metric for assessing the difficulty in the duplexer design for a band is the ratio of the bandwidth of the passband to the duplex gap.  Larger ratios imply a more challenging duplexer design which is likely to be compromised in performance either by greater insertion loss, lesser rejection, or both.  By this metric, the E1900 band supercedes Band 3 in taking the distinction as “most challenging band in 3GPP.”  Other simple metrics include the relative gap and relative passband size.  By these measures, the E1900 band is again either the most challenging of all bands when considering the narrow duplex gap, or the third most challenging band when considering the size of the passband (bands 3 and 20 are more challenging in this respect).  Given this, it will not be surprising to learn that reference sensitivity equivalent to Band 2 can not be met in this new band.
2.2. Reference sensitivity evaluation

In evaluating reference sensitivity, two factors are considered.  The first is the insertion loss of the duplexer.  The Rx filter in the duplexer must now attenuate uplink transmissions located in the G block at a separation of 15 MHz from the downlink.  Similarly, the Tx filter in the duplexer must suppress emissions into the downlink band, also 15 MHz away.  These additional rejection requirements imposed on the duplexer are anticipated to increase its insertion loss.  The second factor to consider in evaluating reference sensitivity is the Rx band noise; in particular, the noise eminating from the uplink.  The Tx-Rx separation is the same for this new band as for Band 2, so the level of Tx noise reaching the receiver is the same.  However, the amount of Rx isolation offered by the duplexer may be degraded relative to Band 2 due to the more challenging band arrangement.  Thus, the two factors which may degrade reference sensitivity are increased insertion loss and decreased Rx isolation.

Key worst case parameters from a Band 2 duplexer and a E1900 duplexer are tabulated below.  
Table 1.  Summary of worst case duplexer performance parameters.

	Parameter
	Band 2 
	E1900 Band 

	Rx IL
	4.0 dB
	4.0 dB

	Tx IL
	3.5 dB
	4.1 dB

	Rx isolation
	44 dB
	40 dB


From this data, it can be seen that the Rx insertion loss is the same for the E1900 duplexer as it is for the Band 2 duplexer.  However, the Rx isolation is 4dB worse.  Hence, we can expect that the Tx noise will be 4dB higher for the E1900 receiver than it is for the Band 2 receiver.  Furthermore, we note that the Tx insertion loss for the E1900 duplexer is higher than that for the Band 2 duplexer.  The additional Tx insertion loss of the E1900 duplexer as listed above is too large to be able to maintain the required maximum Tx output power requirement while reusing the same PA.  Thus, the E1900 duplexer as shown above will need to be adjusted to reduce its Tx insertion loss.  In so doing, it is expected that the Rx isolation will be further degraded beyond 4dB.  In the subsequent calculation, we assume that this degradation is 5dB.
If we assume that the Rx insertion loss remains the same as for Band 2, but the Rx isolation is degraded by 5dB to maintain the same Tx insertion loss, it can be expected that the reference sensitivity for E1900 will suffer accordingly.  Here, we assume that the minimum uplink configuration for the E1900 band is maintained the same as it is for Band 2; i.e., 50 RB’s.  

PA emissions measurements indicate that the Tx noise in the receive band can be expected to be approximately -125.5dBm/Hz with the 80 MHz Tx-Rx separation available in Band 2 and for the E1900 band.  Given this level of Tx noise, it is possible to compute the expected degradation to reference sensitivity as a consequence of 5dB less Rx isolation from the duplexer.  For this computation, the Rx chain NF is assumed to be 11 dB to include the additional insertion loss of the Band 2 duplexer, a single Tx/dual Rx architecture is assumed with 10 dB diversity isolation between the receivers using a MRC combiner algorithm.  A 2 dB implementation loss has been included as well.  The computation shows a 1.7dB degradation in reference sensitivity when the Rx isolation is reduced by 5dB, due to the increase in Tx noise impinging upon the receiver.
2.3. Proposal

It is proposed that the reference sensitivity for the new E1900 band be defined to be 1.5dB higher than that of Band 2, to reflect the anticipated increase in Tx noise associated with the reduced Rx isolation of the more challenging duplexer.  The uplink configuration can be maintained to be the same as Band 2.
3. Conclusion

In this contribution, the reference sensitivity requirement has been evaluated for the proposed E1900 band.  This band is an extension of Band 2 by adding a 5 MHz block to the upper end.  As a consequence, the passband is increased by 5 MHz while simultaneously reducing the duplex gap by 5 MHz.  The result is a more challenging duplexer design which must sacrifice Rx isolation in order to maintain Rx and Tx insertion loss.  The reduction in Rx isolation leads to a larger contribution of Tx noise into the receiver which in turn results in a degradation of reference sensitvity relative to that of Band 2.  Analysis shows that the desense is 1.7dB.  Consequently, we propose to define the reference sensitivity for the E1900 band as 1.5dB higher than that of Band 2.  
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