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1. Introduction

This contribution discusses the influence of a LTE system DL on a GSM system. The contribution outlines arguments for that the GSM system suffers less than 5% outage increase and thus the LTE-GSM coexistence properties need not be considered when setting ACLR requirements for LTE.

2. LTE aggressor, GSM DL victim

In [1] the aggressing UMTS influence on GSM is modelled as constant ACIR over the whole GSM system bandwidth. The UMTS system load is according to [2], i.e. 5% outage.

For an LTE system the interference generated to the GSM system can be modelled in the same way. Thus for a 5 MHz LTE system the interference to the adjacent channel can be considered to be constant over the whole 5 MHz adjacent carrier. The other component of the ACIR in this case is the ACS of a GSM MS. In [1] this has been assumed to be significantly larger than the ACLR of the UMTS system and thus the main contribution to the ACIR is the ACLR. For coexistence with an LTE aggressor and a UMTS victim the ACLR for LTE should be of the same order as for UMTS. In [1] the ACLR for UMTS is assumed to be 50 dB.

Table 1
ACIR limit for 5% outage degradation in the GSM system for relevant system scenarios. Numbers from [1]
	Scenario 1 UMTS(macro)-GSM(macro) Urban 500m cell radius, Uncoordinated
	27-31 dB

	Scenario 2 UMTS(macro)-GSM(macro) Rural 5000m cell radius, Uncoordinated
	26-29 dB

	Scenario 5 UMTS(macro)-GSM(micro) Urban, Uncoordinated
	26-40 dB


The ACIR values obtained in [1] for which 5% outage degradation occurs is listed in Table 1.

The difference between a UMTS and LTE system is that for coexistence studies the LTE system is assumed to use full power. However since the UMTS system has a reasonably high outage it will also use close to maximum power and the difference between LTE and UMTS should only be a few dB.
In summary: For LTE requirements on ACLR for the eNodeB similar to the requirements on UMTS, i.e. around 50 dB, the performance degradation on a GSM system is less than 5% outage degradation. Thus the present coexistence scenario is not more constraining than the LTE to LTE and LTE to WCDMA scenarios considered so far in RAN4 and need not be considered when setting LTE requirements.

In addition there are a number of factors that make the assumptions above slightly pessimistic:

· The interference in the neighboring channel has been assumed to be flat. In practical systems however it falls off, which makes the GSM carriers distant from the LTE carrier less interfered. This will reduce the outage degradation.

· The LTE system has been assumed to transmit at full power at all times. However this is rarely the case in practical systems. Thus the interference is lower and the outage degradation less.

For LTE systems with narrower bandwidth than 5 MHz, e.g. 1.6 MHz the power spectral density in the interfering region is higher if we assume that the output power of an LTE eNodeB is the same as for the 5 MHz system. The increase is 5 dB which would increase the requirements in table 1 with 5 dB. The interference will affect fewer GSM channels though since the fall off previously mentioned is steeper for a 1.6 MHz system.

3.  Conclusions

In this contribution we have shown that for an aggressing LTE system with 5 MHz bandwidth and a GSM victim system, with focus on the downlink, the outage degradation is less than 5%, which is what the requirements are for UMTS. Thus the LTE-GSM coexistence properties are not the constraining ones and thus do not need to be considered separately.
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