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1 Introduction
In RAN4 #52bis meeting, we proposed necessary modifications for LTE-A coexistence simulation assumptions due to new frequency bands and scenarios that were introduced [1]. In this contribution, we would like to give a detailed discussion on ACIR, a key parameter for coexistence study, and suggest that a frequency resource block specific ACIR for downlink might be required.   

2 Downlink ACIR

For downlink coexistence simulation, it suggests in report [2] that a common ACIR is used for all frequency resource blocks to calculate inter-system interference, however this could be unsuitable for LTE-A coexistence simulation because of the involved much larger bandwidth. 

As we know, ACIR is a function of ACLR (Adjacent channel leakage ratio) and ACS (Adjacent Channel Selectivity). For downlink, eNB ACLR has been assumed to be significantly larger than UE ACS, thus the main contribution to the ACIR is the UE ACS.  
2.1 Downlink Asymmetrical Bandwidths ACIR (Aggressor with Larger bandwidth)
For the aggressor with larger bandwidth, if it is assumed that the interference a victim UE received from any aggressor carrier is the same by using one common ACS, the simulation result could be much more pessimistic. In practical systems, UE inference rejection ability would be improved when frequency separation is larger than the bandwidth of adjacent channel from the edge of victim occupied bandwidth. According to the requirements of UE in-band and out-band blocking requirements in report [3], it indicates that UE inference rejection for non-adjacent channel would be at least 10dB larger than that of adjacent channel. The detailed value for non-adjacent channel ACS could be FFS. This means that the total interference received by a victim UE is the combination of interference that comes from adjacent interfering channel, which is the dominating one, and from non-adjacent channel, shown in Fig 1. Therefore, a normalized ACIR shall be defined for downlink asymmetrical bandwidth coexistence. For instance, a 80MHz LTE-A interfering a 10MHz LTE system (CA scenario #1), the total interference experienced by 10MHz LTE is a sum of interference from 10MHz adjacent channel with ACS of 33 + X and 70MHz non-adjacent channel with ACS of 43 + X. Thus the normalized ACIR is 39.77+X, closed to 40+X, shown in table 1. 
Fig 1 (Downlink coexistence) 4*20MHz LTE-A eNB aggressor to 10MHz LTE eNB victim
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Table 1 Downlink ACIR model for aggressor LTE-A eNB
	Aggressor
	Victim
	Normalized ACIR (dB)

	LTE-A 4*20MHz
	LTE 10MHz
	40+X

	X serves as the step size for simulations, X = … -10, -5, 0, 5, 10… dB


2.2 Downlink Asymmetrical Bandwidths ACIR (Aggressor with smaller bandwidth)
If victim system has larger bandwidth, victim UEs that distant from aggressing channel could receive much lower interference than those adjacent to the aggressing channel, shown in Fig 2. Approximately, 10dB interference rejection improvement for UEs that located at non-adjacent aggressing channel is assumed, shown in Table 2. It could be foresee that if keeping eNB Tx PSD the same, the impact of the aggressing eNB (bandwidth: 10MHz) to the victim UEs (bandwidth: 4*20MHz) should be almost the same with the case that a 10MHz LTE system aggresses a 10MHz LTE system in downlink.
Fig 2 (Downlink coexistence) 10MHz LTE eNB aggressor to 4*20MHz LTE-A eNB victim
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 Table 2 Downlink ACIR model for aggressor LTE eNB

	Aggressor
	Victim
	ACIR (dB)

	
	
	Adjacent to edge of aggressor RBs (Less than 50RBs away)
	Non-adjacent to edge of aggressor RBs (more than 50RBs away)

	LTE 10MHz
	LTE-A 4*20MHz
	33+X
	43*+X

	X serves as the step size for simulations, X = … -10, -5, 0, 5, 10… dB


3 Uplink ACIR
For uplink it is assumed that the ACIR is dominated by the UE ACLR and could reuse models agreed in report [2].  Fig3 and Table3 show ACLR model in case that aggressor is LTE-A UE with larger bandwidth, and Fig4 and Table4 show ACLR model in case that aggressor is LTE UE with smaller bandwidth. Different ACLR models will be applied depending on the aggressor's bandwidth.
Fig 3 (Uplink Coexistence) 2*20MHz LTE-A UE aggressor to 10MHz LTE UE victim
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Table 3 Uplink ACIR model for aggressor LTE-A UE
	Aggressor
	Victim
	ACIR (dB)

	
	
	Adjacent to edge of aggressor RBs (Less than 66RBs away)
	Non-adjacent to edge of aggressor RBs (more than 66RBs away)

	LTE-A 2*20MHz
	LTE 10MHz
	30+X
	43+X

	X serves as the step size for simulations, X = … -10, -5, 0, 5, 10… dB


Fig 4 (Uplink Coexistence) 10MHz LTE UE aggressor to 2*20MHz LTE-A UE victim
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Table 4 Uplink ACIR model for aggressor LTE UE
	Aggressor
	Victim
	ACIR (dB)

	
	
	UE1
	UE2
	UE3

	LTE 10MHz
	LTE-A 2*20MHz
	30+X
	43+X
	43+X

	X serves as the step size for simulations, X = … -10, -5, 0, 5, 10… dB


4 Conclusion

In this contribution, we discussed ACIR models for LTE-A coexistence study in details. For uplink, it will reuse models agreed by RAN4 in [2]. However, for downlink asymmetrical bandwidth coexistence, a common ACIR for all aggressing frequency resource blocks is inappropriate due to the wider bandwidth in LTE-A. If aggressor system has larger bandwidth, victims will receive combined interference from the adjacent aggressing channel and from non-adjacent aggressing channel. If victim system has larger bandwidth, victims that adjacent to aggressing channel would receive more interference than those far away from aggressing channel.  
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