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Introduction
A new study item on “Integrated Access and Backhaul for NR” was approved in RAN#75 [1] with detailed objectives as follows:
· [bookmark: _GoBack]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
· Note: support of these functionalities should consider existing mechanisms for access links as a starting point

In this contribution, we consider the possible deployment and evaluation scenarios for integrated access and backhaul (IAB) for NR.
Deployment scenarios for IAB
1 
2 
The LTE-A relaying operation focused the single-hop relaying. A typical deployment is shown in Figure 1.  The UE without LOS link to the gNB can send/receive message to/from gNB through the help of a relay which has LOS links to both the gNB and the served UE. 
In IAB for NR, it is agreed in [1] that the multi-hop relaying and multi-connection relaying should be considered. An example of multi-hop relaying is shown in Figure 2 where the remote UEs near the cell-edge or surrounded by buildings are connected to the core network through several relays. Compared to the single-hop relaying, the multi-hop relaying can further extend the coverage area and mitigate the dead spot. Figure 3 shows an example of multi-connection relaying. The cell-edge relay only connects to single gNB, the received SINR will be very low. Hence, if it can connect to two gNBs, it can choose the better link among the two options or even combine the received signals from the two gNBs to obtain a higher SINR for a more reliable backhaul connection.
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[bookmark: _Ref485822862][bookmark: _Ref485822851]Figure 1: Single-hop relying for dead spot mitigation
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[bookmark: _Ref485822889]Figure 2: Multi-hop relaying for coverage extension
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[bookmark: _Ref485822907]Figure 3:  Multi-connection relaying for cell-edge relays
With both multi-hop and multi-connection relaying, the backhaul network becomes a wireless mesh network (WMN), although a hierarchical relationship among the TRPs can still be imposed. Our initial views about the evaluation scenarios for IAB are presented in the next section.
Evaluation scenarios
Figure 4 shows a possible evaluation scenario of a hexagonal cellular network with 19 nodes. Some of the nodes have wired backhaul (hereafter called TRP) and others do not (hereafter called rTRP). Each of the TRP/rTRP has a 3-sector antenna arrays. The ISD can be changed from 200 m to 500m, 1732m and 5000 m for dense urban, urban, suburban and rural deployment scenarios. 

Figure 5 shows another evaluation layout of an urban grid street model. The setup closely follows that used for V2X evaluation in urban area [2]. All the TRP/rTRPs are placed at the intersections and each of the them has 4-sector antenna array to connect to other TRP/rTRPs and serve the UEs in four different directions. The simulation area should at least cover 4x4 blocks. 
The details of the evaluation scenarios are summarized in Table 1. Case 1 has a hexagonal layout while Case 2 has a square grid layout. Case 1a is to evaluate the benefit of extended coverage and rate boosting for single-hop relaying in mmWave band. Case 1b and Case 2 are to evaluate the cost reduction by converting the wired backhaul to wireless one. Basically, the objective is to find the trade-off between the cost reduction offered by fewer fiber deployment and rate loss incurred by less reliable wireless backhaul links. Therefore, the evaluation metrics include the throughput as well as the number of wired TRPs.

Another important aspect in wireless mesh network is the routing management. mmWave signal are highly susceptible to blockage, which results in high channel strength fluctuation. Therefore, a robust routing management framework is needed to provide fast connection re-establishment to counter this effect. In addition, the routing management should take into account the congestion or overloading of a TRP/rTRP, failure of a TRP/rTRP, latency requirement of the applications, etc.
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[bookmark: _Ref485847440][bookmark: _Ref485847406]Figure 4: Hexagonal cellular network for IAB
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[bookmark: _Ref485849088][bookmark: _Ref485847131]Figure 5: Urban grid street model for IAB
Table 1: System level evaluation assumptions for IAB
	Case
	1a
	1b
	2

	Network Layout
	Hexagonal cellular network with single-hop relaying
	Hexagonal cellular network with multi-hop and multi-connection relaying
	Urban grid

	# of TRPs
	19 macro TRPs and 57*Nr rTRPs where Nr is the number of rTRPs per sector. The value of Nr is FFS.
	19 sites including the macro TRPs and rTRPs
	Mb * Nb where Mb (≥3) and Nb (≥3) are the numbers of the blocks on the two directions.

	TRP antenna
	3-sector
	3-sector
	4-sector

	ISD
	TRP-TRP ISD is
200m for dense urban, 500m for urban, 1732m for suburban and 5000m for rural
	TRP-rTRP, rTRP-rTRP ISD is 200m for dense urban, 500m for urban, 1732m for suburban and 5000m for rural
	TRP-rTRP, rTRP-rTRP ISD is either 250m or 433m

	# of relaying hops
	1
	≥1
	≥1

	Placement of the rTRPs
	Randomly distributed in the cell or near the cell edge
	On the hexagonal grid
	Intersection of the streets

	Routing
	Not needed
	Need further study on the routing management to take into account:
1. Fluctuation and blockage of the mmWave channels
2. Congestion or overloading of a TRP/rTRP
3. Failure of a TRP/rTRP
4. Latency requirement of the applications

	Evaluation metrics
	CDF of SINR, CDF of end-to-end throughput
	CDF of SINR, CDF of end-to-end throughput; number of wired TRPs



Conclusions
In this contribution, we considered the deployment scenarios for IAB. Since there are multi-hop and multi-connection relaying, the backhaul network is a wireless mesh network although a hierarchical relationship among the TRPs can still be imposed. We proposed two cases for performance evaluation, i.e., hexagonal cellular and urban grid network layouts with our preliminary assumptions presented in Table 1. 
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