
3GPP TSG-RAN WG4 Meeting AH#2








R4-101355
Dublin, Ireland, April 12 - 16, 2010

Source: 
Huawei

Title: 
LTE-A coexistence simulation results for Scenario #3

Agenda Item:
3.2
Document for:
Discussion
1 Introduction

This contribution presents the results of a co-existence simulation between LTE-A and 5MHz UTRA system in both uplink and downlink. The simulation methodology and assumptions approved in RAN4 #54 meeting [1] are applied. 
2 Discussion

2.1 Coexistence scenario

The coexistence scenario showed in Table 1 is investigated here. A 5MHz UTRA system is considered as "victim", located at the adjacent band of the LTE-A "aggressor" system with contiguous 2x20 MHz CCs. Simulation results for average UTRA UL/DL capacity loss throughput are presented.
Table 1 Coexistence scenario #3 [1]

	Scenario #
	Aggressor system
	Victim system
	Simulation frequency
	Environment
	ISD
	Cell Range
	Priority

	3
	DL: 40 MHz, UL: 40 MHz LTE-A, FDD
	5 MHz UTRA FDD 
	2000 MHz
	Urban Area
	750 m
	500 m
	High


2.2 Uplink simulation result

Simulation results are average 5MHz UTRA UL capacity loss with taking into account of different sets of Power Control parameters (PC set 1/2). These results are presented in Table 2 and Fig 1.
Table 2 UTRA UL average capacity loss for scenario #3
	ACIR shift (dB)
	LTE-A to 5MHz UTRA
Average capacity loss (%)

	
	PC set 1
	PC set 2

	-20
	82.92
	30.57

	-15
	82.75
	7.97

	-10
	43.66
	3.95

	-5
	10.82
	2.27

	0
	5.45
	2.11

	5
	2.27
	2.10

	10
	2.11
	0.64

	15
	2.11
	0.64


Fig 1 UL 5MHz UTRA average capacity loss (PC set 1/2)
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Simulations are performed for a range of ACIR shifts/offsets (X), from -20dB to 15dB. And the uplink ACIR model for coexistence scenario #3 is shown in Table 3 for 5MHz UTRA.

Table 3 ACIR model for 40MHz LTE-A interferer and 5MHz UTRA victim, 16 RBs per LTE-A UE
	Frequency offset between aggressor (16RBs) and victim
	ACIR value (dB)

	0RBs
	30 + X

	16RBs
	43+X

	(32RBs
	49 +X


For LTE-A coexisting with 5MHz UTRA system, the simulation results indicated that while no coexistence issue is found with PC set 2 parameters, set 1 parameters cause an interference problem (its capacity loss is 5.45% with 0dB ACIR shift). This is because PC set 1 is very aggressive and enables LTE-A user transmit higher power which causes higher interference to victim UTRA system, whereas PC set 2 targets better coexistence by tuning down user transmit power. This coexistence issue could be solved by using interference mitigation techniques such as smart scheduling, resource allocation, or requiring LTE-A UE power reduction.
2.3 Downlink simulation result

The following are simulation results for average UTRA DL capacity loss. These results are presented in Table 4 and Fig 2.
Table 4 UTRA downlink average capacity loss for scenario #3
	ACIR shift (dB)
	LTE-A to 5MHz UTRA
Average capacity loss (%)

	-20
	11.59

	-15
	6.31

	-10
	3.03

	-5
	1.23

	0
	0.38

	5
	0.09

	10
	0.006

	15
	0.004


Fig 2 Downlink average capacity loss of 5MHz UTRA
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Similar with the UL, simulations are performed for a range of ACIR shifts/offsets (X), from -20 to 15dB. And the downlink ACIR model for 5MHz UTRA case is:

ACIR = 42 + X;
The result shows that with an ACIR shift(X) of 0dB, the DL UTRA average capacity loss for scenario #3 is less than 1%. Therefore the LTE-A UE ACS model (ACS1: 33dB, ACS2: 43dB, and ACS3:55dB) could satisfy coexistence requirement. 
3 Conclusion

 From the above results, it can therefore be concluded that:
· From UL coexistence simulation, while PC set 2 shows no coexistence issue, PC set 1 could cause an interference problem. This problem can be solved by using interference mitigation technique or asking for some UE power reduction in order to achieve coexistence as well as good throughput performance of a single LTE-A system.
· From DL coexistence simulation, an LTE-A UE ACS model (ACS1: 33dB, ACS2: 43dB, and ACS3:55dB) would ensure good coexistence with 5MHz UTRA system located at the adjacent band.
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