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1
Introduction
Extensive studies of the required MPR for non-contiguous transmission are presented in [1] and [2] (multi-cluster), which resulted in a simple – given the degrees of freedom – general rule for the MPR expressed in terms of a function of the allocation ratio is proposed. 
In [3] it was proposed to devise exceptions for certain type of transmissions like simultaneous PUCCH and PUSCH that is possible in Rel-10 unlike Rel-8. The MPR required is indeed smaller since one of the transmissions is fixed in size. This spurred a further investigation of simultaneous PUSCH with UCI on the PCC and a PUSCH on the SCC to see if another exception with lower MPR could be created for this case. The transmission bandwidth in both CC is now variable and the degrees of freedom increase. It is indeed a non-trivial task to define simple rules for the allowed MPR, and in this contribution we essentially only verify the general rule proposed in [2] and further exceptions are FFS. To be continued. 
2
Non-contiguous PUSCH on two different CC

We look at transmission of two contiguous PUSCH allocations in two adjacent component carriers of 20 MHz. The transmission bandwidth in each carrier is varied, the offset between these non-contiguous allocations is varied and the relative transmitted power-spectral density between the carriers is varied. The simulation parameters are:
1. 20+20 MHz system, 

2. 16QAM modulation,

3. Image and DC -25 dBc, 

4. Counter IM3 -60 dBc, 

5. PA operating point to comply with all OoB requirements for a Rel-8 20 MHz system

6. Record required MPR to meet E-UTRAACLR, UTRAACLR1/2, CA E-UTRAACLR, SEM and spurious emissions requirements, 

7. In-band emissions not considered.  
Figure 1 shows the required MPR to meet the limits in Item 6 with:
· PRB allocation in each CC: 1, 4, 8, 32, 48, 64 and 100

· PRB offset from the outermost RB locations of the aggregated bandwidth: 0, 16, 32, 48, 64, 80, 96 (subject to the allocation size so that both allocations fit)

· Relative transmitted PSD between CCs: -10 to 10 dB

The allocation ratio is defined as the ration of the total RB allocation across both CCs to the total number of RBs within the aggregated bandwidth.
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Figure 1: MPR for two contiguous PUSCH transmissions in two aggregated component carriers (two clusters).

We observe that the results verify the general limit proposed in [2], note that the latter also accounts for more than two clusters.
3
MPR for PUCCH + PUSCH repeated
Next we repeat some results from [3] to compare to the results above for the simultaneous PUCCH and PUSCH. From a system viewpoint, an exception for two simultaneous PUSCH transmissions, where one of them is carrying UCI, would in fact be more relevant for the carrier aggregation scenario.
In Figure 2 we show the case in which PUCCH is at the outer RB on PCC with varying PUSCH (16QAM) location offset on the SCC with the generic rule proposed [2] indicated. The simulation assumptions are the same as above.
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Figure 2: PUSCH on SCC using 16QAM with offset by an arbitrary number of resource blocks with PUCCH on PCC. 

To sum up: exceptions from the general MPR rule to allow smaller MPR in special cases are FFS.
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