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1 Introduction
In this contribution we consider the impact of increasing the maximum configuration to 108 PRB per component carrier (CC) on the requirements for UE unwanted emission and receiver blocking (blocking by strong nearby GSM carriers could be an issue). The results indicate that there may be more stringent filter requirements on the transmit side, whereas it seems to be feasible to manage the narrow-band blocking case at least for reception of QPSK.

We also highlight another issue with carrier aggregation in general: for some combinations of RB allocations using two CC significant power back-off (MPR) is needed to meet UTRAACLR1 and UTRAACLR2 requirements. 
It should also be noted that the results are depending in the implementation chosen. 

2 Unwanted emission

For the simulation we assume two 20 MHz component carriers spaced by 19.8 MHz (multiple of 300 kHz), whereby two separate baseband signals are translated by 9.9 MHz before being up-converted and fed into one common PA. 
2.1 Spectrum mask

The results for two carriers at maximum transmission configuration of 108 PRB is shown in Figure 1. The legacy 20 MHz spectrum mask for 100 PRB is indicated by the red stair-case curve. The total output power is 22 dBm, hence MPR = 1 dB. We note that the mask is exceeding the -25 dBm/MHz requirement 20 MHz from the carrier edge, but this is also the case for 100 PRB as indicated in [1]. The effect is only slightly exacerbated for 108 RB. 
For 1 PRB allocation at high power there will be a problem close-in to the carrier unless even tighter filter requirements are considered. Figure 2 shows the result for 1 PRB at 23 dBm located at the carrier edge of one of the CC. The image appears right above at -20 MHz offset from the carrier frequency. We note that the requirement of -21 dBm/30kHz (or -6 dBm/MHz) is exceed at the offset of 20 MHz. This indicated that more stringent filter requirements must be applied for this allocation due to the smaller guard band, unless the mask is modified.

Figure 1: spectrum emission for a 2 x 108 PRB allocation at 22 dBm total output power.
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Figure 2: spectrum emission for 1 PRB allocation at 23 dBm at the edge of one of the CC.
2.2 ACLR and MPR for two component carriers
Next we look at the required MPR for different allocations within each component carrier. For 2 x 108 RB only a moderate MPR must be applied to meet the out-of-band requirements: a 1.3 dB backoff is needed for E-UTRAACLR1 and UTRAACLR2, see the first row of Table 1. 

A more significant problem on terms of back-off is in fact different RB allocations within each the two CC such that the 3rd order inter-modulation (IM3) product of the combined signal appears within the first or second adjacent UTRA channel. Figure 3 shows an example with 5 RB allocated in each CC, the IM3 product appears within the first adjacent UTRA channel at -22.5 MHz offset from the LTE-A carrier frequency (at 0 MHz on the abscissa), the other IM3 product falls within the 20+20 MHz E-UTRA carrier. Figure 4 shows the case in which the IM3 product falls within the second adjacent UTRA carrier.
Table 1 displays the results for various combinations of RB allocations such that the IM3 falls in a certain victim channel, e.g. the first adjacent UTRA for which UTRAACLR1 applies. The MPR is given relative to 23 dBm output power. Figure 5 shows the 20+20 RB allocation that requires a slightly lower MPR due to lower power spectral density. The largest MPR is needed for UTRAACLR2, the tighter requirement of 36 dB is driving the required MPR.
Table 1: MPR for different combinations of RB in the CC
	Allocation [PRB]
	Required MPR to achieve

	
	E-UTRAACLR1 = 30 dB
	UTRAACLR1 = 33 dB
	UTRAACLR2 = 36 dB

	108+108
	1.3
	0.8
	1.3

	40+40
	1.4
	1.0
	1.5

	20+20
	1.4
	1.5
	2.0

	10+10
	1.5
	1.9
	2.6

	5+5
	1.7
	2.1
	2.8

	2+2
	1.7
	2.1
	2.8
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Figure 3: a 5+5 RB allocations across two CC with IM3 product in the first adjacent UTRA.
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Figure 4: a 5+5 RB allocations across two CC with IM3 product in the second adjacent UTRA.
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Figure 5: a 20+20 RB allocations across two CC with IM3 product in the first adjacent UTRA.
3 Receiver and blocking requirements
Next we briefly look at the implications of a maximum configuration of 108 RB on the receiver requirements. 

Tight selectivity requirements are posed by the case in which the two adjacent CC are adjacent to a GSM system, a possible scenario could be 20+20 MHz used by a shared network in Band 3. The narrowband blocking case as it specified in the current version of [2] would put more stringent requirements on filtering in the 108 RB case, but these do not seem to be impossible. 

A possible degradation could be the available dynamic range as a consequence of the tighter filter requirements: transmission of 108 RB could then result in a lower modulation scheme, i.e. from 16QAM to QPSK transmission, whereas 100 RB would allow 16QAM. In this case it is not obvious that 108 RB would increase the data throughput. 
For the ACS requirements there may be different rejection needed at a certain offset from the aggressor carrier. For adjacent CC(s) that are not co-sited, the relative power difference between the CC can be an issue if the gap between the CC is filled up with RB.
4 Conclusions

Increasing the maximum transmission configuration to 108 RB in the uplink may result in excessive unwanted emission for close-in transmissions w r t the current 20 MHz mask. The results indicate that the increase from 100 to 108 RB result in significantly tighter filter requirements on the transmitter side. For receiver requirements the narrow-band blocking requirement implies more stringent filter requirements, but these do not seem to be impossible.

Some combinations of RB allocations in two adjacent CC may require large MPR for UTRA coexistence.

More studies are required.
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