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1. Introduction

Work items for uplink carrier aggregation were agreed at the RAN #59 meeting.  The work item for class A2 can be found in [1] and includes the band combinations B3+B8, B4+B12, and B4+B17.  This contribution provides initial consideration of intermodulation products when transmitting on both carriers for these band combinations.
2. Discussion

A reference architecture for class A2 band combinations in [2] was generally accepted and is shown below in Figure 1.  This reference architecture is applicable for the combinations B4+B17 and B4+B12 since the specifications for DL CA for those combinations were derived using this architecture as a basis.  However, for B3+B8, the specifications were derived using the standard high/low reference architecture without the harmonic filter.  There is no reference sensitivity requirement for B3+B8 when there is overlap between the 2nd harmonic of the B8 uplink and the B3 downlink.
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Figure 1.  Reference architecture for class A2 inter-band CA taken from Figure 3 of [2].

For 2 UL carrier aggregation, we adopt the same RF architecture and we consider the generation of intermodulation products and in particular, whether they jeopardize Rx bands or other sensitive bands such as ISM or GPS that may be in use simultaneously.  
	Band combination
	IM order
	Victim band
	Range
	Number of scenarios impacted

	B4+B17
	2
	ISM
	TxB4 + TxB17 = RxISM.  All channels affected.
	Large

	B4+B12
	2
	ISM
	TxB4 + TxB12 = RxISM.  All channels affected.
	Large

	
	4
	B4 Rx
	2*TxB4 – 2*TxB12 = RxB4.  Only the uppermost ~1 MHz of B4 combined with the lowermost ~1 MHz of B12 are affected.
	Small

	B3+B8
	4
	B3 Rx
	2*TxB3 – 2*TxB8 = RxB3.  Only the uppermost ~2.5 MHz of B3 combined with the lowermost ~2.5 MHz of B8 are affected.
	Small

	
	4
	B8 Rx
	3*TxB8 – TxB3 = RxB8
	Large

	
	5
	B3 Rx
	4*TxB8 – TxB3 = RxB3.  Many channels affected
	Large

	
	5
	B8 Rx
	2*TxB3 – 3*TxB8 = RxB8.  Only the uppermost ~2.5 MHz of B3 combined with the lowermost ~1.6 MHz of B8 are affected.
	Small


2.1. To be completed

Unforunately, we note that this analysis is incomplete.  In this analyis, we have only presented intermodulation terms up to 5th order.  It has not yet been determined whether higher order intermodulation terms (7th, 9th, etc) may also generate interference to impact sensitivity.  Also, other protected bands such as GLONASS or 5 GHz ISM have not been considered in this analysis.  Lastly, the impact of intermodulation products coinciding not only directly with the Rx frequency of simultaneously operators downlink bands, but also harmonics of the Rx LO may require consideration.  Since the LO generates high odd-order harmonics within the mixer, intermodulaton products mixing with these Rx LO harmonics also generate noise which downconverts co-channel with the intended Rx signal.
Note that the outcome of this study on higher order intermodulation products as well as mixing with harmonics of the LO may impact other band combinations besides those for class A2.
3. Conclusion
An initial analysis of intermodulation products for the class A2 band combinations has been presented.  In some cases, while there is potential for interference, the number of scenarios where this may be a concern is small and interference is not likely to occur in practice.  In those cases, it may be better to avoid explicit requirements or testing of scenarios which do not represent scenarios which occur in practice.  In other cases, the number of impacted scenarios is widespread and should be treated in the course of the work item.  The analysis is incomplete at this stage and topics requiring further investigation have been described.
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