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1 Introduction
This contribution provides a TP capturing simulation assumptions and evaluation methodology for IAB based on the following agreements made in RAN1#93 for Section 7.2.3.2 Evaluation Methodology for NR IAB: 
Agreements:

· Update the Heterogeneous scenario with the following additional network dropping assumptions:
	Distance
	ISD 500m
	ISD 200m

	Minimum distance between Micro TRPs
	40m
	40m

	Minimum distance between Macro TRP and UE
	35m
	10m

	Minimum distance between Micro TRP and UE
	10m
	10m

	Minimum distance between Micro TRPs and Macro TRP
	40 m
	20m


Agreements:

The following factors can be considered as input to the IAB node parent-node selection, in addition to parent-node RSRP as measured by the IAB node
· Number of hops to between the candidate parent node to the donor node
· “Capacity” measures (downlink and uplink) of links on the path between the candidate parent node to the donor node

· e.g. min RSRP of a route, harmonic mean of RSRP, Shannon capacity of the link, IAB node capability

· Load (downlink and uplink) of the candidate parent node as well as nodes on the paths between the candidate parent node to the donor node

· Examples: Number of IAB nodes and access UEs served by a certain node

Agreements:

Add the following to the list of reported metrics for IAB evaluations:

· Distribution of minimum backhaul link RSRP of a given route between an IAB node and IAB donor 

· Distribution of number of child IAB nodes per IAB node and per IAB donor

· Distribution of number of access UEs per IAB donor

· Hop count distribution

Agreements:

· At least for the purpose of IAB evaluations, when the IAB node has multiple panels, RAN1 assumes access and backhaul traffic can be sent on any panel, subject to the per IAB-node half duplex constraint.

2 TP for 38.874 on Evaluation Methodology for IAB
Proposal: Capture the following TP in 38.874:

-------Text Proposal for TS 38.874 Annex A----
Annex A:
Evaluation methodology

A.1
Evaluation assumptions

This subclause describes the simulation assumptions for evaluating IAB. The system level evaluation assumptions for IAB are provided in Table A.1.1-1.

The reference network for comparing the performance of IAB network is the network as defined in Table A.1.1-1, but without the IAB nodes.

The following performance metrics should be considered in IAB evaluations:

· Area traffic capacity

· Geometry

· Per-link Geometry per hop level

· Min(Geometry) of all links for a given UE route (access and one or more backhaul links) between a donor and UE

· Resource utilization
· Average RU over nodes per hop level for access traffic is reported
· Average RU over nodes per hop level for backhaul traffic is reported  
· User plane latency (from the donor to the access UE)

· User perceived throughput (UPT) for bursty traffic: the unfinished bursts should be incorporated in the UPT calculation
· UEs in outage (which is defined as when UEs with traffic to be served but no packets have been delivered to higher layers by the end of the simulation) are included in the CDF for UPT.
· Distribution of minimum backhaul link RSRP of a given route between an IAB node and IAB donor 

· Distribution of number of child IAB nodes per IAB node and per IAB donor

· Distribution of number of access UEs per IAB donor

· Hop count distribution

Table A.1.1-1: System level evaluation assumptions for integrated access and backhaul
	Parameters
	Heterogeneous scenario (dense urban)
	Homogeneous scenario (urban micro)

	Layout
	Two layer

Macro layer: Hex. Grid (all macro BSs are IAB donors)

· 7 sites

Micro layer: Random drop (All micro BSs are all outdoor and are IAB nodes)

- 1 micro BSs per macro BS 

- 3 micro BSs per macro BS
See Figures A.2.1-3 of TR 38.802

IAB node is assumed to have 3 panels with 120 degree shift relative to each other. Companies can simulate either panel orientation options below. 

· Option 1: The panel for IAB node is oriented in a suitable direction after the topology formation (e.g. in the direction of the parent node)

· Option 2: Random orientation (independent of topology)

Panel orientation is assumed fixed for a simulation run.


	Single layer
Micro layer: Hex. Grid

· 19 sites

Number of IAB donors (Ndonor)

· 1, 3 and 7 

Number of IAB nodes is 

· 19 – Ndonor

	Inter-BS distance 
	Macro layer: 200m, 500m
	200m

	Min distance
	Distance
ISD 500m

ISD 200m

Minimum distance between Micro TRPs

40m

40m

Minimum distance between Macro TRP and UE

35m

10m

Minimum distance between Micro TRP and UE

10m

10m

Minimum distance between Micro TRPs and Macro TRP

40 m

20m

	N/A

	Topology formation
	
The following factors can be considered as input to the IAB node parent-node selection, in addition to parent-node RSRP as measured by the IAB node:
· Number of hops to between the candidate parent node to the donor node

· “Capacity” measures (downlink and uplink) of links on the path between the candidate parent node to the donor node

· e.g. min RSRP of a route, harmonic mean of RSRP, Shannon capacity of the link, IAB node capability

· Load (downlink and uplink) of the candidate parent node as well as nodes on the paths between the candidate parent node to the donor node

· Examples: Number of IAB nodes and access UEs served by a certain node

Note: Other factors to avoid the backhaul link congestion can also be included for parent node selection. The detailed algorithm is up to companies’ choice and should be reported by companies.

	Carrier frequency 
	4 GHz and 30GHz 
	4 GHz and 30GHz

	Duplex mode
	TDD
	TDD

	Aggregated system 
bandwidth (access + backhaul)
	4GHz: Up to 100MHz (DL+UL) 
30GHz: Up to 400MHz (DL+UL)
	4GHz: Up to 100 MHz (DL+UL)
30GHz: Up to 400MHz (DL+UL)

	Simulation bandwidth
	Per CC BW is up to company (up to 400MHz for 30GHz and up to 100MHz for 4GHz)

	Large-scale channel parameters
	Below 6GHz:

- Macro-to-UE: 3D UMa

- Micro-to-UE: 3D UMi

- Macro-to-Micro: 3D UMa (hUE =10m)

- Micro-to-Micro: 3D UMi (hUE =10m)

- UE-to-UE: A.2.1.2 in TR36.843(***), penetration loss between UEs follows Table A.2.1-13 of TR38.802
Above 6GHz:

- Macro-to-UE: 5GCM UMa

- Micro-to-UE: UMi-Street canyon

- Macro-to-Macro: 5GCM UMa (hUE =25m) 

- Macro-to-Micro: 5GCM UMa (hUE =10m)

- Micro-to-Micro: UMi-Street canyon (hUE =10m) 

- UE-to-UE: UMi-Street canyon (hBS =1.5m ~ 22.5m), penetration loss between UEs follows Table A.2.1-12 of TR38.802

The path loss for links between the IAB node and candidate serving IAB nodes/donors is determined based on N =3 independent large-scale channel realizations (taking into account LOS/NLOS probability and shadow fading).The realization that results in the minimum pathloss between the IAB node and the associated serving IAB node/donor is selected.


	Below 6GHz:

- Micro-to-UE: 3D UMi

- Micro-to-Micro: 3D UMi (hUE =10m)

- UE-to-UE: A.2.1.2 in TR36.843(***), penetration loss between UEs follows Table A.2.1-13 of TR38.802
Above 6GHz:

- Micro-to-UE: UMi-Street canyon

- Micro-to-Micro: UMi-Street canyon (hUE =10m) 

- UE-to-UE: UMi-Street canyon (hBS =1.5m ~ 22.5m), penetration loss between UEs follows Table A.2.1-12 of TR38.802

The path loss for links between the IAB node and candidate serving IAB nodes/donors is determined based on N =3 independent large-scale channel realizations (taking into account LOS/NLOS probability and shadow fading).The realization that results in the minimum pathloss between the IAB node and the associated serving IAB node/donor is selected.



	Fast fading parameters
	Below 6GHz:
- Macro-to-UE: 3D UMa
- Micro-to-UE: 3D UMi
- Macro to Macro: 3D UMa O-to-O (hUE =25m); ASA and ZSA statistics(**) updated to be the same as ASD and ZSD; ZoD offset = 0
- Macro to Micro: 3D UMa O-to-O; ASA and ZSA statistics updated to be the same as ASD and ZSD for UMi-Street canyon; ZoD offset = 0
- Micro to Micro: 3D UMi O-to-O (hUE =10m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0
- UE to UE: InH for indoor to indoor, and 3D UMi for other cases. ASD and ZSD statistics updated to be the same as ASA and ZSA. Dual mobility support. 

Above 6GHz:
- Macro-to-UE: 5GCM UMa
- Micro-to-UE: UMi-Street canyon
- Macro to macro: 5GCM UMa O-to-O (hUE =25m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0
- Macro to micro: 5GCM UMa O-to-O; ASA and ZSA statistics updated to be the same as ASD and ZSD for UMi-Street canyon; ZoD offset = 0
- Micro to Micro: UMi-Street canyon O-to-O (hUE =10m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0
- UE to UE: UMi-Street canyon; ASD and ZSD statistics updated to be the same as ASA and ZSA. Dual mobility support. 
	Below 6GHz:
- Micro-to-UE: 3D UMi
- Micro to Micro: 3D UMi O-to-O (hUE =10m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0
- UE to UE: InH for indoor to indoor, and 3D UMi for other cases. ASD and ZSD statistics updated to be the same as ASA and ZSA. Dual mobility support. 

Above 6GHz:
- Micro-to-UE: UMi-Street canyon
- Micro to Micro: UMi-Street canyon O-to-O (hUE =10m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0
- UE to UE: UMi-Street canyon; ASD and ZSD statistics updated to be the same as ASA and ZSA. Dual mobility support.

	BS Tx power 
	Macro layer:

Below 6GHz: 44 dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 44 dBm
Above 6GHz: 40 dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 40 dBm

Micro layer:

4 GHz: 33dBm for 20MHz system bandwidth

Above 6GHz: 33 dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 33 dBm. 

EIRP should not exceed 73 dBm and 68 dBm for the macro and micro layers respectively(*)
	Below 6GHz: 33dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 33dBm

Above 6GHz: 33dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 33dBm

EIRP should not exceed 68 dBm (*)

	UE Tx power
	Below 6GHz: 23dBm

30GHz: 23dBm
EIRP should not exceed 43 dBm (*)

	BS antenna configurations
	See Table A.2.1-4 of TR38.802.
At least for the purpose of IAB evaluations, when the IAB node has multiple panels, access and backhaul traffic can be sent on any panel, subject to the per IAB-node half duplex constraint.

	BS antenna height 
	25m for macro cells and 10m for micro cells
	10 m

	BS antenna element gain + connector loss
	See Table A.2.1-4 of TR38.802

	BS receiver noise figure
	Below 6GHz: 5dB

Above 6GHz: 7dB

	UE antenna configuration
	See Table A.2.1-4 of TR8.802.

	UE antenna height
	Follow TR36.873 

	UE antenna gain
	Follow the modeling of TR36.873

	UE receiver noise figure
	Below 6GHz: 9dB
Above 6GHz: 13dB (baseline performance), 10dB (high performance)

	Traffic model
	FTP model 3 with packet size [2]Mbytes. 


Ratio of access DL/UL traffic = {4:1} 

-
Values can be revisited after tuning the lambda value to achieve target RU

	Traffic load (Resource utilization)
	RU target of the donor nodes for the IAB deployment scenarios

-
Low (0-20%), medium (20 – 55%) and high (55 - 80%)

For the non-IAB case:

· Baseline: The same FTP model parameter values are applied in the non-IAB case

· Optional: RU target for the non-IAB case: Low (0-20%), medium (20 – 55%) and high (55-80%)



	UE distribution
	[30, 60] users per macro sector. UEs are dropped independently with uniform distribution. The number of UEs is fixed for cases with and without IAB nodes.

- 80% indoor (3km/h), 20% outdoor (30km/h) 

Mix of O2I penetration loss models for higher carrier frequency

-
Option1

-
Low loss model – 80%

-
High-loss model – 20%

-
Option2

-
Low loss model – 50%

-
High-loss model – 50%
	10 users per sector. UEs are dropped independently with uniform distribution. The number of UEs is fixed for cases with and without IAB nodes.

- 80% indoor (3km/h), 20% outdoor (30km/h) 

Mix of O2I penetration loss models for higher carrier frequency

-
Option1

-
Low loss model – 80%

-
High-loss model – 20%

-
Option2

-
Low loss model – 50%

-
High-loss model – 50%

	UE receiver
	MMSE-IRC as the baseline receiver
Note: Advanced receiver is not precluded.

	Feedback assumption
	Realistic

	Channel estimation
	Realistic

	(*):
See Appendix in R1-164383 and R1-167533 for the derivation of maximum allowed EIRP. EIRP limit is only used for evaluation purpose in RAN1.


-------End of Text Proposal ----
