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1. Introduction

This contribution presents considerations and simulation results for LTE-LTE uplink coexistence with asymmetrical bandwidth. 

2. Assumptions
Two cases are considered here, LTE 20MHz to LTE 5MHz and LTE 5MHz to 20MHz.

Generalising some concepts given in [1] for 5 MHz and 10MHz to the 20MHz bandwidth we make the following assumptions:

· 3 UEs per carrier for aggressor and victim 

· The ACLR is expressed in dBc per bandwidth B occupied by the aggressing UE

· A 13dB ACLR improvement is assumed for frequency separations larger than B  from the edge of the UE occupied bandwidth. 

In other words the ACLR mask is defined by the following table:

	Location of aggressor UE occupied bandwidth B 
	Adjacent to edge of victim bandwidth
	at least a bandwidth B away from edge of victim bandwidth

	ACLR dBc/bandwidth B
	ACIR
	ACIR+13dB


Only the LTE power control parameter set with full pathloss compensation has been considered (i.e. ( =1, denoted PC set 1 in [1]). The power control parameter L-xile has been scaled for the 20MHz case to yield the same SINR of 16dB that results for the parameters given in [1] for PC set 1. As a result, the UEs of the 20MHz network transmit at 6dB higher power than the UEs of the 5MHz network (within the PC dynamic range), as shown in Figure 1.
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Figure 1: CDF of transmit powers
All other assumptions are according to [1].

3. LTE 20MHz to LTE 5MHz 
In this scenario, all 3 victim UEs of the 5MHz carrier will see the low part of the ACLR of the band edge LTE 20MHz UE, whereas in the symmetric bandwidth case only the band edge victim UE will see the low part of the ACLR of the band edge aggressing UE. 

Figure 2 shows the resulting loss in 5%-ile throughput versus the ACIR expressed in dBc/6MHz, for the 20MHz -> 5MHz scenario and for comparison as well for the 20MHz -> 20MHz scenario. I becomes apparent that about 3dB higher ACIR is required for the asymmetric case.
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Figure 2: Loss in 5%-ile throughput versus ACIR
4. LTE 5MHz to 20MHz
Considering the case where the victim network bandwidth is larger than the aggressing network bandwidth, the impact of the aggressing UEs to the victim BS is lower than for the case of symmetric bandwidth, because the "shoulder" of the ACLR of the immediately adjacent aggressing UE will cover a smaller bandwidth of the victim network. This case is therefore uncritical.
5. Conclusions

In the case of LTE 20MHz aggressing into LTE 5MHz victim in the uplink, 3dB higher ACIR is required than for the symmetric 20MHz->20MHz scenario. In the 20MHz->5MHz scenario the worst case has been considered that the shoulder of the UE emission spectrum covers the entire victim bandwidth and that the aggressor transmits at 6dB higher power than the victim.

The reverse case of 5MHz->20MHz is less critical than the symmetric bandwidth scneario.
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7. Appendix – numerical results
	ACIR (dB)
	loss in 5%-ile throughput  (%)

	
	20MHz -> 5MHz
	20MHz -> 20MHz

	15
	67.1%
	42.3%

	20
	33.1%
	17.8%

	25
	12.8%
	6.2%

	30
	4.4%
	2.5%

	35
	1.3%
	0.7%

	40
	0.3%
	0.2%

	45
	0.1%
	0.1%
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† The results presented in this paper do not take into account of any ACIR corrections due to the difference in bandwidth between the LTE900 and GSM900 systems.
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