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1
Introduction

1.1
Background Information

A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62 [1]. The N-GSM candidate solution as part of the GSM evolution was introduced in the TR [2] in [3].
1.2
Reason for change

As part of the defined compatibility objectives in [2] the performance impact to legacy users should be investigated to evaluate potential system degradation.
1.3
Summary of change

The impact to legacy GPRS users sharing the frequency allocation in the PS domain is included in the TR (in section 6.3.7.1 of TR 45.820). This is both shown in terms of co-channel and adjacent channel interference. The content is an extract of the concept paper contributed in [4].
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6.3.7.1 Performance Impact to / from legacy GPRS users
This section investigates the performance impact to  legacy GPRS users from transmissions of N-GSM users. First the simulation assumptions are listed and then the impact is analyzed for two scenarios (1: N-GSM as interferer to GPRS user, 2: GPRS as interferer to N-GSM user).
6.3.7.1.1 Simulation Assumptions

Simulation assumptions for the investigated scenarios are summarized in Table 6.3.7.1-1.
Table 6.3.7.1-1: Simulation assumptions for the performance impact study.
	Parameter
	Value

	Frequency bands
	900 MHz

	Simulated link
	Downlink, Uplink

	Interference profiles
	· single co-channel interferer

· single adjacent channel interferer

	Radio channel profiles
	- 
TU 1.2 km/h, id FH

- 
TU 1.2 km/h, no FH

	Input 
	CCI, ACI

	BTS RF impairments
	Typical

	MS RF impairments
	Typical

	Frequency error model 
	DL: 40 Hz, fixed

UL: model used described in section 2.1 of [6.3-1]

	GPRS receiver model
	Receiver complying to DARP performance requirements (downlink)

IRC type of receiver (uplink) 

	Antenna configuration
	DL: BTS: 1Tx, MS: 1Rx

UL: MS: 1Tx, BTS: 2Rx

	Logical channel (wanted signal)
	CS1 for GPRS,

N-PDTCH with 80 ms for N-GSM

	TSC of wanted signal 
	TSC 0

	Interferer modulation 
	· GMSK (in case of legacy interferer) 

· 2-FSK+BPSK with precoded GMSK (in case of N-GSM interferer)

	Interferer time synchronization 
	Synchronous to wanted signal

	TSC of interferer
	TSC 5

	Simulated bursts per point
	40 000  


Both co-channel and adjacent channel interference scenarios are considered relevant for determining the performance impact. First the impact of co-channel interference has been studied. This corresponds to cell deployments around national borders in case of multiple operators or to intra-system interference in case of one operator. Second the impact of adjacent channel interference has been studied. This corresponds to cell deployments in the same geographic area in case of multiple operators or to intra-system interference in case of one operator.
6.3.7.1.2 Impact to GPRS user from N-GSM interferer
In this section the impact of the N-GSM interferer towards a legacy GPRS user is evaluated in terms of co-channel interference (CCI) and adjacent channel interference (ACI).

6.3.7.1.2.1
Downlink, CCI, Hopping radio channel profile

CCI performance for Downlink and TU1.2idFH is depicted in Figure 6.3.7.1-1.
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Figure 6.3.7.1-1: Comparison of CCI performance in DL for a GPRS user when interfered by a GMSK or N-GSM signal (TU1.2idFH). Note major units are in dB, x-axis has range of 14 dB.
6.3.7.1.2.2
Downlink, CCI, Non-hopping radio channel profile

CCI performance for Downlink and TU1.2noFH is depicted in Figure 6.3.7.1-2.
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Figure 6.3.7.1-2: Comparison of CCI performance in DL for a GPRS user when interfered by a GMSK or N-GSM signal (TU1.2noFH). Note major units are in dB, x-axis has range of 14 dB.
6.3.7.1.2.3
Downlink, ACI, Hopping radio channel profile

ACI performance for Downlink and TU1.2idFH is depicted in Figure 6.3.7.1-3.
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Figure 6.3.7.1-3: Comparison of ACI performance in DL for a GPRS user when interfered by a GMSK or N-GSM signal (TU1.2idFH). Note major units are in dB, x-axis has range of 20 dB.
6.3.7.1.2.4
Downlink, ACI, Non-hopping radio channel profile

ACI performance for Downlink and TU1.2noFH is depicted in Figure 6.3.7.1-4.
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Figure 6.3.7.1-4: Comparison of ACI performance in DL for a GPRS user when interfered by a GMSK or N-GSM signal (TU1.2noFH). Note major units are in dB, x-axis has range of 20 dB.
6.3.7.1.2.5
Uplink, CCI, Hopping radio channel profile

CCI performance for Uplink and TU1.2idFH is depicted in Figure 6.3.7.1-5.
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Figure 6.3.7.1-5: Comparison of CCI performance in UL for a GPRS user when interfered by a GMSK or N-GSM signal (TU1.2idFH). Note major units are in dB, x-axis has range of 18 dB.
6.3.7.1.2.6
Uplink, CCI, Non-hopping radio channel profile

CCI performance for Uplink and TU1.2noFH is depicted in Figure 6.3.7.1-6.
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Figure 6.3.7.1-6: Comparison of CCI performance in UL for a GPRS user when interfered by a GMSK or N-GSM signal (TU1.2noFH). Note major units are in dB, x-axis has range of 20 dB.
6.3.7.1.2.7
Uplink, ACI, Hopping radio channel profile

ACI performance for Uplink and TU1.2idFH is depicted in Figure 6.3.7.1-7.
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Figure 6.3.7.1-7: Comparison of ACI performance in UL for a GPRS user when interfered by a GMSK or N-GSM signal (TU1.2idFH). Note major units are in dB, x-axis has range of 26 dB.
6.3.7.1.2.8
Uplink, ACI, Non-hopping radio channel profile

ACI performance for Uplink and TU1.2noFH is depicted in Figure 6.3.7.1-8.
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Figure 6.3.7.1-8: Comparison of ACI performance in UL for a GPRS user when interfered by a GMSK or N-GSM signal (TU1.2noFH). Note major units are in dB, x-axis has range of 26 dB.
6.3.7.1.3 Impact to N-GSM user from GPRS interferer
This is FFS.
	End of modifications
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