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1 
Introduction

RAN4 agreed on coexistence simulations which provide results in terms of ACIR vs. capacity or throughput loss. To determine BS and UE out of band emission requirements in adjacent channels, a method to derive the corresponding out of band emission requirements and the related thresholds for capacity/throughput loss for the considered co-existence scenarios need to be agreed.
Initial ACLR/ACS requirements for WCDMA FDD have been derived based on an FDD-FDD co-existence evaluation. In a later phase sharing the same frequency bands with GSM was analyzed with the result that with the existing requirements co-existence is feasible without the need for additional requirements (except additional narrowband blocking).

For the LTE system, co-existence with WCDMA FDD and GSM needs to be considered from the beginning as all frequency bands considered for LTE will be shared with WCDMA FDD and some of them in addition with GSM. At least the UE needs to fulfil requirements for all coexistence scenarios mandatory for roaming reasons. 
This contribution focuses on the analysis of coexistence simulation results, in particular on the limits of acceptable degradation of the victim systems as one measure of the LTE limits to be specified. The method of specifying out of band emission limits (e.g. spectrum emission mask, ACLR, ASSL or a combination of them as discussed e.g. in [1], [2] and [3]) is out of the scope of this contribution. 

2 
LTE-WCDMA coexistence

In this case WCDMA sets some constraints as ACLR and ACS of BS and UE are already specified and cannot be increased. Downlink simulation results taken from [4] are depicted in figure 1, representing averaged values of 7 contributing companies.
Figure 1: LTE (5MHz bandwidth) - WCDMA FDD downlink simulation results
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For the uplink the averaged values of simulation results presented in R4-061145, R4-061197, R4-061230 and R4-06xxxx are depicted in figure2. 
Figure 2: LTE (5MHz bandwidth) - WCDMA FDD uplink simulation results
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It shall be noted here, that the capacity threshold for WCDMA-WCDMA co-existence was set to 5%. It is proposed that LTE, in the role of aggressing system, shall not exceed this limit. 

WCDMA capacity loss of 5% in downlink scenario corresponds to an ACIR of 29dB, which with the WCDMA UE ACS of 33dB allows for a LTE BS ACLR (in 5MHz bandwidth) of at least 32dB.

Uplink simulation results show a significant difference between power control scheme 1 and 2, the latter was designed for optimized LTE-WCDMA coexistence. Here a decision is needed, which power control scheme shall be considered for the coexistence requirements.
3 
LTE-LTE coexistence

For this case well aligned downlink simulation results are available for average and 5% CDF user throughput in [4]. Averaged downlink simulation results taken from [4] are depicted in figure 3 representing averaged values of 6 contributing companies.

Figure 3: LTE-LTE (10MHz bandwidth) downlink simulation results
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For the uplink the averaged values of simulation results presented in R4-061146, R4-061164, R4-061197, R4-061231, R4-061254 and R4-061259 are depicted in figure 4. 

Figure 4: LTE-LTE (10MHz bandwidth) uplink simulation results

[image: image4.emf]0,00

5,00

10,00

15,00

20,00

25,00

30,00

35,00

-15 -10 -5 0 5 10 15

ACIR offset

average E-UTRA UL throughput 

loss (%)

PC set 1 averaged PC set 1 (5% CDF) averaged

PC set 2 averaged PC set 2 (5% CDF) averaged


A maximum acceptable throughput loss needs to be agreed by RAN4, we propose 5%. The choice of the ACIR threshold for coexistence shall provide a fair trade-off between average and 5% CDF user throughput loss. It should also be noted that other schedulers (compared to round robin scheduler used for the simulations) are likely to improve conditions for cell edge user. 
For the uplink results it should be noted that the average throughput loss difference between power control schemes is rather small and  becomes significantly smaller for the 5% CDF users.
4 
LTE-GSM coexistence

For this case no simulation assumptions are agreed yet, however, previous investigations [5] have demonstrated the robustness of GSM against interference of wideband systems. [6] provides initial simulation results that indicate that in downlink LTE-GSM co-existence appears feasible. It is however recommended to verify the coexistence study, using the same methodology as described in [5].
5 
Conclusion and proposal

In this contribution, an overview on coexistence simulation results is given. Simulation results for the proposed thresholds are summarized in table 1.

Table 1: Summary of simulation results
	Scenario
	Threshold
	ACIR 
	ACIR 5% CDF

	LTE-FDD DL
	5% capacity loss
	29 dB
	-

	LTE-LTE DL
	5% throughput loss
	22 dB
	32 dB

	LTE-FDD UL (PC set 1)
	5% capacity loss
	37,5 dB
	-

	LTE-LTE UL (PC set 1)
	5% throughput loss
	26,5 dB
	27 dB

	LTE-FDD UL (PC set 2)
	5% capacity loss
	26 dB
	-

	LTE-LTE UL (PC set 2)
	5% throughput loss
	23 dB
	27,5 dB


The following topics need to be discussed and decided by RAN4:

· What capacity/throughput loss threshold shall be used to derive requirements? 5% is proposed.
· In cases where throughput loss is the metric: average or 5%CDF throughput loss?

· Which power control scheme should be considered?
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