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Introduction
This document provides a text proposal for the E-UTRA RF system scenario report TR36.942. It includes the simulation results and analysis for E-UTRA – GSM coexistence presented in [1, 2, 3,4].
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7.1.1 Additional coexistence simulation results

In this section, additional co-existence simulation results are collected. Assumptions for these simulations may differ from those described in section 5 of the present document.
7.1.1.1 ACIR downlink E-UTRA interferer – GSM victim
7.1.1.2 The key simulation parameters are summarized in table 7.12.  The E-UTRA and system scenario parameters are as described in section 5 of the present document for rural macro cell environment with un-coordinated base-station deployment, and the GSM parameters are taken from [2] (Scenario_2: UMTS (macro)-GSM (macro) in rural area). Different to the simulation assumptions in [2], no correction of LTE BS ACLR according to a spectrum mask was applied and the interference was assumed “flat” across all GSM carriers. The GSM ACS was set such that the resulting ACIR was dominated by the E-UTRA BS ACLR. For each ACIR value, E-UTRA base-stations transmit at maximum power (in order to produce maximum adjacent channel interference) and GSM UE are continuously added until the system is fully loaded.  The success/failure status of a GSM UE is determined at a threshold of 0.5dB less than the required SINR target [2]. Simulation results [14] are presented in figure 7.18 

Table 7.12: Simulation parameters

	Parameters
	E-UTRA
	GSM
	Notes

	Uplink carrier frequency band
	900 MHz
	

	Uplink System Bandwidth
	1.25MHz 
	24 x 200kHz 
	

	Number of carriers
	1
	4 cells/12 frequencies reuse, 2 carriers/sector
	

	Environment
	Macro- Rural
	

	Cell radius
	1km
	cell range = 2 x radius = 2km

	Base-stations
	Un-coordinated distributed
	Offset located at the edge of cell.

	Transmission power
	max. of 43dBm
	Power controlled with UE and max. of 43dBm 
	

	Network layout
	36 cells (6x6), 108 sectors with wrap-around
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Figure 7.19: GSM downlink outage

7.1.1.4 An analytical investigation of E-UTRA-GSM downlink coexistence is provided in [15]. In the [2] the aggressing UTRA influence on GSM is modelled as constant ACIR over the whole GSM system bandwidth. The UTRA system load is according to [2], i.e. 5% outage.
For an E-UTRA system the interference generated to the GSM system can be modelled in the same way. Thus for a 5 MHz E-UTRA 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 [2] this has been assumed to be significantly larger than the ACLR of the UTRA system and thus the main contribution to the ACIR is the ACLR. For coexistence with an E-UTRA aggressor and a UTRA victim the ACLR for EUTRA should be of the same order as for UTRA. In [2] the ACLR for UTRA is assumed to be 50 dB.

Table 7.13:
ACIR limit for 5% outage degradation in the GSM system for relevant system scenarios. Numbers from [2]

	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 [2] for which 5% outage degradation occurs are listed in Table 7.13.

The difference between a UTRA and E-UTRA system is that for coexistence studies the E-UTRA system is assumed to use full power. However since the UTRA system has a reasonably high outage it will also use close to maximum power and the difference between E-UTRA and UTRA should only be a few dB.

In summary: For E-UTRA requirements on ACLR for the eNodeB similar to the requirements on UTRA, i.e. around 50 dB, the performance degradation on a GSM system is less than 5% outage degradation. This is also confirmed by the simulation results in figure 7.19. Thus the present coexistence scenario is not more constraining than the E-UTRA to E-UTRA and E-UTRA to UTRA scenarios considered so far and need not be considered when setting E-UTRA 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 E-UTRA carrier less interfered. This will reduce the outage degradation.
· The E-UTRA 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.

7.1.1.5 For E-UTRA 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 E-UTRA eNodeB is the same as for the 5 MHz system. The increase is 5 dB which would increase the requirements in table 7.13 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.
7.1.1.6 ACIR uplink E-UTRA interferer – GSM victim

The key simulation parameters are summarized in table 7.14.  The E-UTRA and system scenario parameters are as described in section 5 of the present document for rural macro cell environment with un-coordinated base-station deployment, and the GSM parameters are taken from [2] (Scenario_2: UMTS (macro)-GSM (macro) in rural area). Simulations for two scenarios have been presented, (a) in [16] and (b) in [17]. Different to the simulation assumptions in [2], no correction of LTE UE ACLR according to a spectrum mask was applied and the interference was assumed “flat” across all GSM carriers. Consequently, the ACIR has been modelled as flat as well. The ACIR is here expressed in dBc/1x375kHz (a) and dBc/4x375kHz (b)  For each ACIR value, E-UTRA UEs are firstly added to the system until it is fully loaded with 3 UEs/sector. Subsequently, GSM UEs are continuously added until the system is fully loaded.  The success/failure status of a GSM UE is determined at the threshold of 0.5dB less than the required SINR target [2]. Simulation results [16, 17] are presented in figure 7.19 

Table 7.14: Simulation parameters
	Parameters
	E-UTRA
	GSM
	Notes

	Uplink carrier frequency band
	900 MHz
	

	Uplink System Bandwidth
	(a) 1.25MHz (3 frequency RBs with 1RB/UE = 3 UE/sector) 
(b) 5MHz (12 frequency RBs with 4RB/UE = 3 UE/sector)
	(a) 24 x 200kHz 
(b) 12 x 200kHz
	

	Number of carriers
	1
	(a) 4 cells/12 frequencies reuse, 2 carriers/sector

(b) 4 cells/12 frequencies reuse, 1 carrier/sector

	

	Environment
	Macro- Rural
	

	Cell radius
	1km
	cell range = 2 x radius = 2km

	Base-stations
	Un-coordinated distributed
	Offset located at the edge of cell.

	Transmission power
	max. of 24dBm, 
min. of -30dBm
	max. of 33dBm, 
min. of 5dBm
	

	Network layout
	36 cells (6x6), 108 sectors with wrap-around
	

	Power control
	PC set 1 as in section 5.1.1.6
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Figure 7.19: GSM uplink outage
The results show that the outage increase in both cases (a) and (b)is negligible even for flat ACLR/ACS and very low levels of ACIR.
7.1.1.7  Asymmetric coexistence 20 MHz and 5 MHz E-UTRA
Aggressor system:

20 MHz E-UTRA

Victim system:


5 MHz E-UTRA

Simulation frequency:
2000 MHz

Environment:



Macro Cell, Urban Area, uncoordinated deployment

7.1.1.8 Cell Range



500 m
Generalising from 5 MHz and 10MHz to the 20MHz bandwidth we make the following assumptions:

· 3 UEs per carrier for aggressor and victim 

· The ACLR is expressed in dBc per bandwidth B occupied by the aggressing UE

· A 13dB ACLR improvement is assumed for frequency separations larger than B  from the edge of the UE occupied bandwidth.

7.1.1.9 The simulation results are given in Figure 7.20 and the numerical data are presented in Table 7.15.
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Figure 7.20: Loss in 5%-ile throughput versus ACIR [18]
Table 7.15: Numerical values [18]
	ACIR (dB)
	loss in 5%-ile throughput  (%)

	
	20MHz -> 5MHz
	20MHz -> 20MHz

	15
	67.1%
	42.3%

	20
	33.1%
	17.8%

	25
	12.8%
	6.2%

	30
	4.4%
	2.5%

	35
	1.3%
	0.7%

	40
	0.3%
	0.2%

	45
	0.1%
	0.1%


7.1.1.10 We also note some effects when a 5 MHz E-UTRA system aggresses a 20 MHz E-UTRA system. Considering the case where the victim network bandwidth is larger than the aggressing network bandwidth, the impact of the aggressing UEs to the victim BS is lower than for the case of symmetric bandwidth, because the "shoulder" of the ACLR of the immediately adjacent aggressing UE will cover a smaller bandwidth of the victim network. This case is therefore uncritical.
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