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1   Introduction
The study item on integrated access and backhaul (IAB) for NR was approved  [1] with the following objectives.

· Topology management for single-hop/multi-hop and redundant connectivity [RAN2, RAN3], e.g.

· Protocol stack and network architecture design (including interfaces between rTRPs) considering operation of multiple relay hops between the anchor node (e.g. connection to core) and UE 

· Control and User plane procedures, including handling of QoS, for supporting forwarding of traffic across one or multiple wireless backhaul links

· Route selection and optimization [RAN2, RAN1, RAN3], e.g.

· Mechanisms for discovery and management of backhaul links for TRPs with integrated backhaul and access functionalities
· RAN-based mechanisms to support dynamic route selection (potentially without core network involvement) to accommodate short-term blocking and transmission of latency-sensitive traffic across backhaul links

· Evaluate the benefit of resource allocation/route management coordination across multiple nodes, for end-to-end route selection and optimization.

· Dynamic resource allocation between the backhaul and access links [RAN1, RAN2], e.g., 

· Mechanisms to efficiently multiplex access and backhaul links (for both DL and UL directions) in time, frequency, or space under a per-link half-duplex constraint across one or multiple backhaul link hops for both TDD and FDD operation 

· Cross-link interference (CLI) measurement, coordination and mitigation between rTRPs and UEs

· High spectral efficiency while also supporting reliable transmission [RAN1]
· Identification of physical layer solutions or enhancements to support wireless backhaul links with high spectral efficiency

This contribution provides our views on evaluation methodology for NR IAB including deployment scenario, channel model, simulation assumptions, and performance metrics. 

2   Deployment scenario
Relaying with integrated access and backhaul is expected to enhance network coverage and throughput with flexibility in deployment. A typical deployment scenario is to have fiber backhauling at macro TRP or egress point (EP) and wireless backhauling for the relay nodes (RN) onwards. Figure 1 illustrates the typical deployment scenario. This scenario matches well with the two-layer dense urban scenario as defined in TR38.802 [2]. In the two-layer dense urban scenario, TRPs in macro layer are deployed in hexagonal grid with three sector configuration and ISD=200m, and TRPs in the micro layer are deployed by random drop with one sector configuration. For IAB simulation, the two-layer dense urban scenario can be updated with the following changes
· Assume IAB for (some of) micro TRPs

· Consider to increase macro layer ISD (e.g., from 200m to 500m) to simulate coverage limited scenario
· Consider to reduce micro TRP Tx power and/or number of antennas to simulate low capability RNs 
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Figure 1. Illustration on a typical IAB deployment scenario
Besides the above described dense urban scenario, there could be other relevant IAB deployment scenarios, such as to put IAB nodes in rectangle to simulate residential deployment. However, considering the limited TU in the IAB SI and considering different scenarios would have no difference from system design perspective, we believe that focusing on the typical two-layer dense urban deployment scenario for performance evaluation would be representative enough.  
Proposal 1 For IAB simulation, use the two-layer dense urban scenario as described in TR38.802 with the following changes:
· Assume IAB for (some of) micro TRPs

· Consider to increase macro layer ISD (e.g., from 200m to 500m) to simulate coverage limited scenario

· Consider to reduce micro TRP Tx power and/or number of antennas to simulate low capability RNs

3   Channel model

For the considered two-layer dense urban scenario, channel models for the following links need to be defined: (A1) macro TRP- macro TRP, (A2) macro TRP-micro TRP, (A​3) macro TRP-UE, (B1) micro TRP-micro TRP, (B2) micro TRP-UE, and (C1) UE-UE, as illustrated in Figure 1. The types of links in the IAB scenario resembles the types of links in flexible duplexing scenarios. The small scale and large scale channel models as defined for flexible duplexing (in Table A.2.1-11 of TR38.802) can thus be reused. Table 1 and Table 2 shows the large scale and small scale channel parameters. The main changes to the UMa and UMi channels defined in TR38.901 [3] is to apply the micro TRP height for the macro-micro channel and to apply same distributions for the arrival and departure angles for macro-macro, micro-micro and UE-UE channels.   
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Figure 2. Relay system model
Proposal 2: Large-scale and small scale fading parameters defined for flexible duplexing scenario in Table A.2.1-11 of 38.802 [2] are reused for IAB evaluation.

Table 1. Large scale channel model parameters.
	Below 6GHz
	(A1) Macro-to-macro: 3D UMa (hUE = 25m)
(A2) Macro-to-micro: 3D UMa (hUE = 10m)
(A3) Macro-to-UE: 3D UMa 

(B1) Micro-to-micro: 3D UMi (hUE = 10m)
(B2) Micro-to-UE: 3D UMi

(C1) UE-to-UE: A.2.1.2 in 36.843 [4], penetration loss between UEs follows Table A.2.1-13 [2]

	Above 6GHz
	(A1) Macro-to-macro: 5GCM UMa (hUE = 25m)
(A2) Macro-to-micro: 5GCM UMa (hUE = 10m)
(A3) Macro-to-UE: 5GCM UMa 

(B1) Micro-to-micro: UMi-street canyon (hUE = 10m)
(B2) Micro-to-UE: UMi-street canyon

(C1) UE-to-UE: UMi-street canyon, penetration loss between UEs follows Table A.2.1-12 [2]


Table 2. Small scale channel model parameters.
	Below 6GHz
	(A1) Macro-to-macro: 3D UMa O-to-O; ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0

(A2) Macro-to-micro: 3D UMa O-to-O

(A3) Macro-to-UE: 3D UMa 

(B1) Micro-to-micro: 3D UMi O-to-O: ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0

(B2) Micro-to-UE: 3D UMi

(C1) UE-to-UE: InH for indoor to indoor, and 3D UMi for other case. ASA and ZSA statistics updated to be the same as ASD and ZSD. Dual mobility support.

	Above 6GHz
	(A1) Macro-to-macro: 5GCM UMa O-to-O; ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0 

(A2) Macro-to-micro: 5GCM UMa O-to-O

(A3) Macro-to-UE: 5GCM UMa 

(B1) Micro-to-micro: UMi-street canyon O-to-O; ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0

(B2) Micro-to-UE: UMi-street canyon

(C1) UE-to-UE: UMi-street canyon, ASA and ZSA statistics updated to be the same as ASD and ZSD. Dual mobility support.


4   Simulation assumptions and performance metrics
To facilitate cross compare among simulation results, simulation assumptions need to be clarified. On traffic model, FTP model can be used when simulating user perceived throughput and full buffer model can be used when simulating spectral efficiency. For FTP traffic, the packet size, packet arrival rate, and the DL/UL ratio need to be clarified. On number of hops, to see the impact of number of hops on performance, it is beneficial to indicate the number of hops used in the simulation. As different RSRP offset used in cell association would impact performance, the RSRP offset used in the simulation would be clarified. Table 3 shows an example of simulation assumption. 
Table 3. Example of simulation parameters.
	Parameters
	Example simulation assumption

	Layout 
	Dense urban

	Macro layer ISD
	200m

	Number of IAB micro RNs
	6

	Number of UEs per Macro cell
	30

	Antenna configuration
	Macro: (8, 8, 2, 1, 1)
Micro: (4, 4, 2, 1,1)

UE: (4, 4, 1, 1, 1)

	Maximum Tx power 
	Macro: 43dBm

Micro: 30dBm 
UE: 23dBm

	Carrier frequency
	28GHz

	Simulation bandwidth
	80MHz 

	Traffic model
	FTP model 3 with packet size 0.1MB, packet arrival rate 0.5, DL/UL ratio = 2:1

	Number of hops
	2

	RSRP offset in association
	0dB


On performance metrics, user perceived throughput (UPT) and resource utilization can be used for FTP traffics. For IAB evaluation, the UPT calculation shall consider the E2E packet delivery time through relaying, i.e., the time between arrival of the packet at the IAB donor node (or the UE) to the packet delivery at the UE (or the IAB donor node). To differentiate from per-hop UPT, we term the UPT considering the E2E packet delivery as E2E UPT. For resource utilization, per hop resource utilization can be used. 
Proposal 3: Agree on a set of simulation assumption parameters including traffic model, number of hops, and the RSRP offset used in cell association.
Proposal 4: The following performance metrics are used for FTP traffics in IAB evaluation.
· Resource utilization in the backhaul link and access link. 

· E2E UPT considering E2E packet delivery time through relaying. 
5   Conclusion
In this contribution, we discussed scenarios, topology, and channel models required for IAB evaluation. It is summarized by the following proposals. 
Proposal 1 For IAB simulation, use the two-layer dense urban scenario as described in TR38.802 with the following changes:
· Assume IAB for (some of) micro TRPs

· Consider to increase macro layer ISD (e.g., from 200m to 500m) to simulate coverage limited scenario

· Consider to reduce micro TRP Tx power and/or number of antennas to simulate low capability RNs 

Proposal 2: Large-scale and small scale fading parameters defined for flexible duplexing scenario in Table A.2.1-11 of 38.802 [2] are reused for IAB evaluation.

Proposal 3: Agree on a set of simulation assumption parameters including traffic model, number of hops, and the RSRP offset used in cell association.
Proposal 4: The following performance metrics are used for FTP traffics in IAB evaluation.
· Resource utilization in the backhaul link and access link. 

· E2E UPT considering E2E packet delivery time through relaying. 
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