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1 Introduction

The WI proposal to support the LTE Advanced intra-band contiguous Carrier Aggregation in Band 27 was approved in RAN#58 [1], and the revised WID was approved in RAN#59 [2]. The WI added narrow LTE carrier, 1.4 and 3 MHz, functionality for LTE contiguous CA. TS 37 were updated in [3, 4] and the WI was closed with a report in v1.0.0 [5].
In RAN4#69 a proposal to introduce the same functionality in TS 36.104/141 was presented [6]. The results in [6] were too ideal, insofar that the PA was highly linear. Moreover the margins were very small despite these ideal assumptions. 
I this discussion paper we present a more realistic PA simulation.

2 Simulation results

A total power of 46 dBm was used. For equal PDF the power was scaled according to channel bandwidth. The nominal channels spacing for CA has been used as per TS 36.104 5.7.1A. The cat A UEM masks for > 1 GHz are shown.
In figure 1, a single 10 MHz LTE carrier is shown. There is no 1.4 MHz carrier. The left carrier is fulfilling UTRA ACLR in 5 MHz and the right carrier LTE AVLT in 10 MHz. The 5 MHz ACLR case is the limiting case. 

The unwanted emission requirements in terms of UEM and ACLR according to 36.104 requirements are thus fulfilled.  
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Figure 1: 10 MHz LTE single carrier cases
In figure 2 an equal PSD 1.4 MHz carrier is added at nominal channels spacing. For these cases the nominal spacing and the minimum spacing are equal.

It is noted that we fail the UEM mask as soon as the 1.4 MHz is added, even if it is equal PSD. 
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Figure 2: 10 + 1.4 MHz LTE, equal PSD cases
In figure 3 an equal power 1.4 MHz carrier is added at nominal channels spacing. For these cases the nominal spacing and the minimum spacing are equal.

It is noted that we fail the UEM mask as soon as the 1.4 MHz is added. The equal power case is the most difficult case. 
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Figure 3: 10 + 1.4 MHz LTE: equal power cases
3 Discussion

The starting point is a PA with a single 10 MHz carrier. The unwanted emissions are high, but the specification is fulfilled when it comes to UEM and ACLR requirements.
The simulations show that we cannot just assume that he existing requirements can be reused when adding a narrow carrier to a wide carrier to configure contiguous CA. 

Moreover additional requirements will be placed on particular markets. The cat A limits used are quite relaxed compared to, for instance the US market and their FCC MIMO directive [7].

Due to the fact that new transmitters with significantly improved performance are needed to satisfy the existing 3GPP requirements, possible future work should be conducted as a separate new WI.
4 Conclusion

The simulations show that we cannot just assume that he existing requirements can be reused when adding a narrow carrier to a wide carrier to configure contiguous CA. Further work is needed in a new WI.
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