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1. Introduction
In RAN4#74 Athens the frequency offset Foffset_NS_23 at which the B42 and 43 UE to UE co-existence emission spec needs to be fulfilled without A-MPR was agreed in [1] and resulting three CR’s were also agreed where new NS_23 was defined. Way forward left still work to define similar offset for 2UL case:

“Finalise in the next RAN4 meeting (#74-bis) 2UL A-MPR table, 2UL offset table and 2UL multi-cluster”
In this paper, we summarise simulation results for the frequency offset needed to full fill emission spec in 2UL contiguous allocation case.

2. Discussion
The spurious emission limits with the offset X defined are shown in Figure 1.
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A novel search algorithm was used step the transmission center frequency and calculate the emissions against the specified emission limits for all possible contiguous resource block allocations. The simulation conditions were the same as in [2]. 

For each channel BW and modulation, needed offset for -23 dBm / 5 MHz and -40 dBm / 1 MHz emission limits are shown in Table 1 and Table 2. From the tabulated offsets in tables, 5 MHz and 25 MHz offsets shown in Figure 1 have been subtracted. Tables indicate X directly. 

Table 1 Offset X needed to meet -23 dBm / 5 MHz emission limits

	Limit: -23 dBm / 5 MHz

	 
	Minimum 1 RB
	Minimum 2 RB
	Minimum 5 RB

	BW's [MHz]
	QPSK
	16QAM
	QPSK
	16QAM
	QPSK
	16QAM

	5+20
	17,7
	17,7
	17,6
	17,5
	17,1
	16,9

	10+20
	22,4
	22,4
	22,2
	22,1
	21,7
	21,6

	15+20
	27,1
	27,1
	27,0
	26,8
	26,5
	26,3

	20+20
	31,8
	31,7
	31,6
	31,5
	31,1
	30,9


Table 2 Offset X needed to meet -40 dBm / 1 MHz emission limits

	Limit: -40 dBm / 1 MHz

	 
	Minimum 1 RB
	Minimum 2 RB
	Minimum 5 RB

	BW's [MHz]
	QPSK
	16QAM
	QPSK
	16QAM
	QPSK
	16QAM

	5+20
	20,2
	20
	19,5
	0
	0
	0

	10+20
	29,8
	16
	29,2
	2,9
	3,4
	3

	15+20
	39,5
	39
	38,6
	7,6
	8
	7,7

	20+20
	48,9
	30,1
	30,3
	12,2
	12,5
	12,4


It can be observed that the QPSK modulation needs more offset in all cases. This due to the bigger MPR allowed for 16QAM. Worst case offset 48,9 MHz is with 20+20 channel BW combination and is due to the IMD5 folding of a single RB and its IQ image when the single RB is positioned to the highest edge of the upper CC. Same would happen in the lower edge of the used channel BW. Notable observation is that the IMD product is only 0.75 dB above the -40 dBm / 1 MHz limit. If this particular IMD5 product would be 0.8 dB smaller, the offset in this case would drop from 48,9 to 30,6 MHz. 
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Figure 2 Spectral image of the limiting case for offset X in 20+20 MHz allocation

It can be assumed that one RB allocation is rare case especially when two CC’s are configured. A further study was made where minimum RB number was increased from one. It was observed that in our simulator environment, already excluding that one RB allocation will reduce the offset X significantly. The impact of excluding the minimum allocation to offset X is shown in Figure 3.  
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Figure 3 Offset X with different minimum allocation limits 

If RB allocation smaller than 5 are excluded, offset will be defined by -23 dBm / 5 MHz emission limit which does not show similar degradation as the -40 dBm / 1 MHz limit. 

The limiting offset for each BW combination is shown in table 3. It is proposed, that the specification is written according to the “Minimum 5 RB” part of the table 3 as it also represents a slightly more linear design.  

Table 3 Worst case offset

	Worst case offset

	 
	Minimum 1 RB
	Minimum 2 RB
	Minimum 5 RB

	BW's [MHz]
	QPSK
	16QAM
	QPSK
	16QAM
	QPSK
	16QAM

	5+20
	20,2
	20
	19,5
	17,5
	17,1
	16,9

	10+20
	29,8
	22,4
	29,2
	22,1
	21,7
	21,6

	15+20
	39,5
	39
	38,6
	26,8
	26,5
	26,3

	20+20
	48,9
	31,7
	31,6
	31,5
	31,1
	30,9


3. Conclusion
Offsets from band edge to meet -23 dBm / 5 MHz and -40 dBm / 1 MHz emission limits were presented for contiguous 2UL CA case with contiguous resource block allocation. It was also observed that the results may vary substantially as a function of simulation parameters. The proposed offset values for different BW combinations are shown in table 3 and we recommend to use the part with “Minimum 5 RB”.  
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