3GPP TSG-RAN WG4 Meeting #77
R4-157645
Anaheim, CA, US, 16-20 November, 2015
Source:

Ericsson

Title:

Simulation assumptions and scenarios for NB-IoT co-existence study in standalone mode
Agenda item:

7.50.3
Document for:
Discussion
1 Introduction
In RAN plenary #69 a new work item was approved for the support of massive number of devices in narrow bandwidth [1]. The objective is to specify a radio access for cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA that addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra-low device cost, low device power consumption and (optimised) network architecture.
Different alternatives for UL and DL is considered in the work item description and it was decided that technical analysis should either perform a down-selection or decide on inclusion of both based on the feasibility of meeting relevant requirements while achieving commonality.
During last RAN #76b meeting, there was no agreement on the simulation assumptions: it was not possible to finalize any agreement on the methodology to evaluate in-band and guard band coexistence. Nevertheless, assumptions for standalone scenarios were discussed and pre-agreed.
In this contribution we present the pre-agreed scenarios, methodology and simulation assumptions for coexistence studies between different NB-IoT solutions for DL and UL with legacy victim systems, in standalone mode.

2 Scenarios and Simulation assumptions
The methodology, simulation scenarios and assumptions in this paper are based on the ones used in GERAN study, TR 45.820 [2], which in turn points to TR 36.942 [3] for LTE related assumptions and draft revision of R4-156750 [4]. 
2.1 Methodology

The evaluation shall be done using static system simulation. 
The input parameter shall be NB-IoT ACS and ACLR.

Following outputs, based on ACLR (NB-IoT aggressor) or ACS (NB-IoT victim), are expected:

· GSM: SINR and outage increase (SINR threshold 8.5 dB in DL, and 5.5 dB in UL).

· UMTS: Capacity impact.

· LTE: SINR (throughput impact might also be added based on SINR/throughput mapping set in TR 36.942 [3]).

2.2 Scenarios

For standalone mode evaluation, NB-IoT and legacy systems are not co-located.

The considered scenarios are listed in following table Table 1.
Table 1: List of considered scenarios
	Use Case
	Aggressor
	Victim

	Stand-alone
	NB-IOT DL
	GSM/UMTS/LTE DL

	Stand-alone
	GSM/LTE/UMTS DL
	NB-IOT DL

	Stand-alone
	NB-IOT UL
	GSM/UMTS/LTE UL

	Stand-alone
	GSM/UMTS/LTE UL
	NB-IOT UL


2.3 Assumptions
Table 2 lists assumptions for the coexistence study.
Table 2: NB-IoT Input parameters for coexistence simulations

	Parameter
	General assumptions

	Carrier frequency
	900 MHz and 2 GHz

	Cellular Layout
	According to figure 4.3 in TR 36.942 [3], with following inter-site distances:

900 Mhz:

· Coexistence with GSM, Inter-site distance 1732m

· Coexistence with LTE and UMTS, Inter-site distance 750m
2 GHz:

· Coexistence with LTE and UMTS, Inter-site distance 500m

	Propagation model
	As specified in TR 36.942

	System loading
	Full buffer

	ACIR
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	Parameter
	Assumptions NB-IoT

	Frequency usage
	1 (NB-LTE) and 3 (NB-CioT)

	System bandwidth
	200kHz bandwidth, including 10 kHz guard band on each side

	Output power
	BS (standalone): 43 dBm (GSM and UTRA) and 46 dBm (E-UTRA)
UE: -40 dBm to +23 dBm

	Power control
	DL: no power control

UL: 

  -See sub-clause 5.1.1.6 of 3GPP TR 36.942, 

  -P0: -104 dBm/90 kHz channel, -120/2.5 kHz channel
(equivalent SNR as PC set 1 -101 dBm/180 kHz)

  -Alpha: 1, full path-loss compensation
- SNR target: 15 dB

	System loading
	- Traffic model: full buffer, 30%, 100% loading
- Downlink: 1 active UE per sub-frame, 180 kHz channel

- Uplink: 2 active UEs per sub-frame (90 kHz channel)

	ACLR/ACS
	For BS,

- ACLR: [40,45,50,55,60] dB 

- ACS: [40,45,50] dB 

For UE,

-ACLR: [20,25,30,35,40,45,50] dB 

-ACS: [20,25,30,35,40] dB 

In these simulations, it is assumed that these levels do not vary with frequency separation from the carrier. It is assumed that the listed ACLR is achievable in the bandwidth of the victim channel, due to the existence of a guard band. In the UL maximum half of the system bandwidth is used. Together with the guardband assumption this means that ACLR2 should be applicable in the bandwidth of the victim channel. See Table 5.2 in TR 36.942 for similar assumptions.

	Carrier separation
	To GSM: 110 kHz guard band (300 kHz center-to-center)

To LTE: 110 kHz guard band to LTE system bandwidth


	Antenna gain
	UE: 0 dBi (TR 36.942) and -4 dBi (GERAN TR 45.820)

BS: 18 dBi (GSM) and 15 dBi (UTRA and E-UTRA).

	Building penetration loss
	As per TR 45.820 Annex D.1

No additional building penetration when acting as aggressor

	Parameter
	Assumption (GSM)

	Output power
	BS: 43 dBm 
MS: From 5 dBm to 33 dBm

	ACLR/ACS
	ACLR for BS and UE are derived from 3GPP TS 45.005, with the assumption that ACLR for the base station includes both wideband noise emissions and IM products.

ACS for BS and UE are derived from 3GPP TS 45.005, under the condition that a guard band of 100 kHz or more between NB-IoT and GSM is assumed.

	Frequency reuse
	4/12

	Power control
	DL: no power control

UL: CS power control model according to TR 25.816


	Parameter
	Assumption (UTRA)

	Baseline assumptions
	TR 25.942

	Output power
	BS: 43 dBm 

UE: -40 dBm to +21 [24] dBm 

	System bandwidth
	5 MHz

	Power control
	According to TR 25.942

	ACLR / ACS
	According to TR 45.820

	Parameter
	Assumption (E-UTRA)

	Baseline assumptions
	TR 36.942

	Output power
	BS: 46 dBm 
UE: -50 dBm to +23 dBm

	System bandwidth
	10 MHz

	Power Control
	DL:

No power control

UL:

According toTR 36.942

	ACLR / ACS
	BS:    ACLR: 45 dB - ACS: 45 dB

UE:   ACLR1:30 dB – ACLR2: 43 dB – ACS: 33 dB


3 Conclusion
In this contribution we presented the methodology to follow, the considered scenarios and simulation assumptions that should be used for the coexistence study between NB-IoT and legacy systems in standalone mode.
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