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1 Introduction

LTE coexistence study was started in RAN4 meeting #37 in Seoul. Since then, many companies contributed simulation methodologies, assumptions and results. In this paper, we summarize the progress achieved and present some pending issues aiming at bringing a close to this study in this meeting or next meeting.
2  Current Status and Issues
The coexistence work that has been completed so far falls into three categories, namely LTE->LTE, LTE->UTRA and LTE->GSM, which are briefly summarized below.
2.1 LTE->LTE

The simulation results for scenario 10MHz LTE->10MHz LTE in both UL and DL were first presented. Later on, scenarios of two LTE systems with asymmetric bandwidth were also simulated and results presented. Simulation results contributed by different companies are very close to each other and indicate that there is no coexistence issue provided that LTE BSs and UEs could meet ACLR/ACS requirements similar to those for UTRA. 
2.2 LTE->UTRA
The baseline scenario is 5MHz LTE->UTRA. For the DL, assuming the similar BS ACLR and UE ACS requirements as for UTRA, there is no coexistence issue. Moreover, this conclusion can be easily extended to coexistence scenarios between LTE systems with higher bandwidth such as 10MHz or 20MHz and UTRA. The reason is that the higher bandwidth LTE BSs will only increase their transmit power by 3dB [1], which leads to 3dB increase in BS ACLR. However, there is still margin in BS ACLR considering that a BS ACLR of 40dB will ensure coexistence based on simulation results and the UTRA BS ACLR1 is 45dB.
For the UL, the power control (PC) scheme as well as two sets of PC parameters was agreed upon [1]. In particular, it is worth mentioning that these two sets of parameters represent two extreme cases: set 1 is very aggressive and leads to higher throughput performance of a single LTE system because it enables higher user transmit power, whereas set 2 targets better coexistence by tuning down user transmit power to some extent without sacrificing LTE single system significantly. The 5MHz LTE->UTRA UL results show that while no coexistence issue is found with set 2 parameters, set 1 parameters do cause an interference problem. 
With the mitigation techniques including smart scheduling and resource allocation as proposed in [2], coexistence can be achieved no matter which set of PC parameters is used. Nevertheless, when higher bandwidth LTE interfering systems are considered as in scenarios of 10MHz LTE->UTRA or 20MHz LTE->UTRA, set 1 parameters still lead to coexistence issue given the current UTRA UE ACLR of 33dB. Meanwhile, it is important to note that set 1 parameters may be set too aggressive and thus unrealistic in some scenarios. For example, reducing the UE transmit power does not degrade throughput for the currently adopted coexistence simulation setting because the simulated LTE system is in fact an interference limited system, as suggested in [3] and [4]. But this reduction in LTE UE transmit power will reduce the interference to the victim UTRA. Furthermore, it was illustrated in [5] that the current PC scheme can be tweaked somehow to achieve coexistence as well as good throughput performance of a single LTE system. 
It has been accepted that a UE ACLR of 33dB represents a balanced approach of system performance and UE complexity [1]. Therefore, some UE power backoff may be needed to ensure coexistence between higher bandwidth (≥ 10MHz) LTE systems and UTRA. But given the analysis in the previous paragraph, this power backoff may happen on a rare basis, thereby leading to minimal performance degradation. 
2.3 LTE->GSM

The currently available simulation results indicate there is no coexistence issue provided that LTE BSs and UEs could meet ACLR/ACS requirements similar to those for UTRA.
3 Summary
It can therefore be summarized as follows:

· For LTE BS, an ACLR of 45dB would ensure good coexistence.

· For LTE UE, an ACLR of 33dB would ensure good coexistence in most scenarios except those of higher bandwidth (≥ 10MHz) LTE systems and UTRA. Nevertheless, if power backoff is needed in these exceptional scenarios, the extent should be limited and hence lead to minimal performance degradation. 

Furthermore, the UE ACLR tables can be updated as shown below with the updated value highlighted in red. Note also that in the tables, ACLR2 is still left [TBD] as its value is mainly constrained by implementation instead of coexistence study.
Table 6.6.2.3-1: Working assumption for UE ACLR for adjacent LTE carriers (paired spectrum)
	E-UTRA

Assigned BW (MHz)
	ALCR limit for 1st Adjacent channel relative to assigned channel frequency [dB]

	
	
	UTRA1
5.0 MHz
	E-UTRA2
X MHz
	E-UTRA2
Y MHz
	E-UTRA2
5.0 MHz
	E-UTRA2
10 MHz
	E-UTRA2
15 MHz
	 E-UTRA2
20 MHz

	X
	ACLR 1
	[33]
	[30]
	-
	-
	-
	-
	-

	
	ACLR 2
	[36-43]
	[TBD]
	-
	-
	-
	-
	-

	Y
	ACLR 1
	[33]
	-
	[30]
	-
	-
	-
	-

	
	ACLR 2
	[36-43]
	-
	[TBD]
	-
	-
	-
	-

	5
	ACLR 1
	[33]
	-
	-
	[30]
	[30]
	[30]
	[30]

	
	ACLR 2
	[36-43]
	-
	-
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	10
	ACLR 1
	[33]
	-
	-
	[30]
	[30]
	[30]
	[30]

	
	ACLR 2
	[36-43]
	-
	-
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	15
	ACLR 1
	[33]
	-
	-
	[30]
	[30]
	[30]
	[30]

	
	ACLR 2
	[36-43]
	-
	-
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	20
	ACLR 1
	[33]
	-
	-
	[30]
	[30]
	[30]
	[30]

	
	ACLR 2
	[36-43]
	-
	-
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	NOTES:
1 Measured with a 3.84 MHz bandwidth RRC filter with roll-off factor =0.22 centered on the adjacent  channel.

2 Measured with a [TBD] filter centered on the 1st  or 2nd adjacent  channel


Table 6.6.2.3-2: Working assumption for UE ACLR for adjacent LTE carriers (unpaired spectrum assuming a synchronized operation)
	E-UTRA

Assigned BW (MHz)
	ALCR limit for 1st Adjacent channel relative to assigned channel frequency [dB]

	
	
	UTRA1
7.68 Mcps
	UTRA1
3.84 Mcps
	UTRA1
1.28 Mcps
	E-UTRA2
[1.6 MHz]
	E-UTRA2
5.0 MHz
	E-UTRA2
10 MHz
	E-UTRA2
15 MHz
	 E-UTRA2
20 MHz

	[1.6]
	ACLR1
	- 3
	- 3
	[33]
	[30]
	-
	-
	-
	-

	
	ACLR2
	
	
	
	[TBD]
	-
	-
	-
	-

	5
	ACLR1
	[33]
	[33]
	[33]
	-
	[30]
	[30]
	[30]
	[30]

	
	ACLR2
	
	
	
	-
	[TBD]
	-
	-
	-

	10
	ACLR1
	[33]
	[33]
	[33]
	-
	[30]
	[30]
	[30]
	[30]

	
	ACLR2
	
	
	
	-
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	15
	ACLR1
	[33]
	[33]
	[33]
	-
	[30]
	[30]
	[30]
	[30]

	
	ACLR2
	
	
	
	-
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	20
	ACLR1
	[33]
	[33]
	[33]
	-
	[30]
	[30]
	[30]
	[30]

	
	ACLR2
	
	
	
	-
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	NOTES:
1 Measured with a 7.68 MHz, 3.84 MHz or 1.28 MHz bandwidth RRC filter respectively, with roll-off factor =0.22 centered on the adjacent  channel.


2 Measured with a [TBD] filter centered on the 1st  or 2nd adjacent  channel


3 Operation in adjacent channels not possible with synchronized operation in unpaired spectrum due to different time slot structures.


4 Reference

[1] TR36.942, “Radio Frequency (RF) system scenarios,” v1.1.0
[2] R4-070084, Motorola, “Coexistence Simulation Results for 5MHz E-UTRA -> UTRA FDD Uplink with Revised Simulation Assumptions,” 3GPP TSG RAN4#42, St. Louis, USA, Feb. 12-16, 2007.
[3] R4-070235, Nokia, “Analysis of co-existence simulation results,” 3GPP TSG RAN4#42, St. Louis, USA, Feb. 12-16, 2007.
[4] R4-070199, Ericsson, “Further considerations and results on LTE uplink to UTRA victim FDD scenario,” 3GPP TSG RAN4#42, St. Louis, USA, Feb. 12-16, 2007.
[5] R4-070369, Qualcomm, “LTE E-UTRA Coexistence Simulations: some considerations on UL coexistence between E-UTRA interferer and FDD UTRA victim,” 3GPP TSG RAN4#42 bis, Sophia Antipolis, France, 2 – 4 April 2007.























































































PAGE  
1

