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1. Introduction
Several companies submitted simulations results for the coexistence between LTE-A and LTE to the last 3GPP RAN4 meetings (among others see ‎[1]-‎[4]) for some of the scenarios suggested in ‎[5]. Although the basis for assumptions, parameters and methodologies used for simulations was the Technical Report (TR) 36.942 ‎[6] developed for LTE coexistence studies, but there were some differences in the interpretation of contributing companies from application of this TR to the new studies (see ‎[1]-‎[4], ‎[7]-‎[9]). This situation made the comparison of results submitted very difficult and drawing clear conclusions pretty impossible. Therefore, the LTE-A coexistence simulation assumptions and parameters were discussed at RAN4 Ad hoc #2010-01, in order that the interested companies align the simulation assumptions and parameters. The result of this attempt is summarized in a document ‎[10] submitted to this RAN4 meeting for final consideration. The simulation results presented in this contribution is based on the latest version of this document circulated among the interested companies.
Due to time constraints, only the UL of deployment scenario 1 suggested in Table 1 of ‎[10] is studied here. The full set of simulations for all scenarios is going to be submitted to the future RAN4 meetings.
2. Deployment scenario, Assumptions and Methodology
Deployment scenario 1, assumptions and methodology are described in ‎[10] and summarized in the annex.
3. UL Simulation Results
Simulations are performed for a range of ACIR shifts/offsets (X). The results for average throughput loss of LTE uplink are presented in Table 1 and Figure 1. As the LTE-A UE maximum power, 24dBm (suggested in ‎[6]) and 23dBm (suggested in ‎[10]) are used. The results for 24dBm are produced in order to be able to compare them with the simulations results for LTE to LTE deployment scenario from ‎[6], presented in the last column of Table 1. These results are an average of results submitted to RAN4 by several companies.
Table 1:  Average throughput loss of LTE uplink
	ACIR shift (dB)
	LTE-A to LTE
(LTE-A max power=24dBm)
	LTE-A to LTE
(LTE-A max power=23dBm)
	LTE to LTE (Average from TR36.942)

	-10
	24.45
	21.58%
	9.99 %

	-5
	12.00%
	10.09%
	4.89 % 

	0
	5.14%
	3.72%
	2.17 %

	5
	1.71%
	1.52%
	0.89 %

	10
	0.71%
	0.55
	0.34 %
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Figure 1: Average throughput loss of LTE uplink
The results for 5% CDF throughput loss of LTE uplink are presented in Table 2 and Figure 2. Again 24dBm (suggested in ‎[6]) and 23dBm (suggested in ‎[10]) are used for the UE maximum power. For comparison, the results for LTE to LTE deployment scenario from ‎[6] are presented in the last column of Table 2. These results are an average of results submitted to RAN4 by several companies.
Table 2:  5% CDF throughput loss of LTE uplink
	ACIR shift (dB)
	LTE-A to LTE
(LTE-A max power=24dBm)
	LTE-A to LTE
(LTE-A max power=23dBm)
	LTE to LTE (Average from TR36.942)

	-10
	33.41
	28.19%
	18.04 %

	-5
	12.41%
	8.87%
	6.20 %

	0
	3.70%
	2.81%
	1.87 %

	5
	1.01%
	0.80%
	0.58 %

	10
	0.52%
	0.50%
	0.19 %
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Figure 2: 5% CDF throughput loss of LTE uplink
4. Discussions and Conclusion

This contribution presents results of studies conducted to evaluate the coexistence performance between LTE and LTE-A in UL. The assumptions and models suggested in ‎[10] for the LTE-A coexistence studies are used. An FDD urban macro deployment scenario in the 2.0 GHz band is investigated which consists of a victim 10 MHz LTE system and an aggressor LTE-A system with contiguous 2x20 MHz CC’s operating in adjacent channels (Scenario 1 in ‎[10]). Simulation results for average LTE UL throughput loss and 5% CDF LTE UL throughput loss are presented. Reducing the LTE-A maximum UE Tx power by 1 dB was shown to result in lower UL throughput degradation of LTE victim.  

The results show that the UL throughput degradation of LTE victim due to interference caused by an aggressor LTE-A network is higher compared to the interference caused by an aggressor LTE network (LTE-A maximum UE Tx power  = 24 dBm). The higher loss is due to a larger number of interfering UEs in the LTE-A system. Compared to previous LTE to LTE coexistence studies, where 3 aggressor UEs with 16 RB assignments are assumed for each cell, the latest draft LTE-A coexistence simulation assumptions ‎[10] suggests 12 aggressor UEs with 16 RB assignments. Results contributed to RAN4 in ‎[1] with 6 aggressor UEs confirm this conclusion. It is anticipated that further improvement in the LTE-A / LTE coexistence performance could be achieved by applying a refinement of the current ACIR model, which assumes ACIR values larger than 43+X dB for those victim LTE UEs which have a bigger frequency separation to the aggressor UEs [11]. 
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Annex: Simulations assumptions and ACLR models
A.1:
Assumptions
Simulations are carried out for the deployment scenario 1 in ‎[10]:
1) Urban macro deployment uplink: 2x20MHz LTE-A (aggressor system) to 10MHz LTE (victim system)
The assumptions for the simulations are summarized in the following table.
Table A-1: Simulations assumptions for Macro UL 
	Parameter
	Assumption

	Simulation type
	Snapshot

	Number of snapshots
	1000

	Carrier frequency
	2000 MHz

	System bandwidth
	2*20 MHz(aggressor),

10 MHz(victim)

	Cellular layout
	Hexagonal grid, 19 cell sites, 57 sectors

with BTS in the corner of the cell , 

65-degree sectored beam. 

	Wrap around 
	Employed

	Inter-site distance
	750m

	Traffic model
	Full buffer

	Pathloss model
	Urban in TR36.942: 
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	BS antenna pattern
	TR36.942

	BS antenna gain
	15 dBi

	White noise power density
	-174 dBm/Hz

	Scheduling algorithm
	 Round Robin

	HO margin
	3dB

	LTE RB width
	180kHz

	LTE RB number per user
	16

	LTE-A RB number per user
	16 

	Link simulation interface
	Attenuated and truncated form of the Shannon bound in TR36.942.doc

	Environment
	Macro Cell, Urban Area, uncoordinated deployment

	Noise Figure
	5 dB

	LTE UE max Tx power
	24 dBm

	LTE-A UE max Tx power
	23 dBm or 24dBm

	UE min Tx power
	-30 dBm

	Power Control Algorithm for LTE 
	

	PLx-ile
	112

	Gamma
	1

	Power Control Algorithm for LTE-A
	

	PLx-ile
	112

	Gamma
	1


A.2:
ACIR model
For UL it is assumed that the ACIR is dominated by the UE ACLR. The ACIR model for LTE-A UL coexistence simulations is reused from TR 36.942.
[image: image4.png]158

WHET 43+F

. Intesfesing UE
1w
- Vicim UE

ACLR

T¥NMHzLTE A

10MHzLTE




Table A-2:  Resource allocation to and ACLR model for aggressor LTE-A UE
	LTE-A


	Total number of RBs available


	Number of RBs per UE (Bandwidth)


	ACLR dB/ BAggressor

	
	
	
	Adjacent to edge of victim RBs
	Non Adjacent to edge of victim RBs

	40 MHz
	200
	16RB (16 × 180 kHz)
	30 + X (less than 16 RBs away)
	43 + X (more than 16 RBs away)

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
























































































































































1
3

_1324380407.unknown

