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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:
· 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 evaluation assumptions of integrated access and backhaul (IAB) for NR.
Evaluation assumptions for IAB
We will present our views on network layout, channel modelling, rTRP site planning, rTRP antenna configuration in this section.
1 
2 
Network layout
Possible network layouts for evaluating the system-level performance of IAB should include but not limited to the following two cases.
· Case 1: Hexagonal grid cellular network
· Case 1a: Hexagonal grid with single-hop relaying
· Case 1b: Hexagonal grid with multi-hop and multi-connection relaying
· Case 2:Urban grid street model
The case 1 is to evaluate the benefits of IAB in dense urban, urban, suburban and rural areas in current cellular network. The case 2 mostly focuses on IAB deployment in a dense urban area. The detailed discussion of the two cases can be found in [2]. Other possible network layout includes the indoor case, highway deployment scenario, high-speed train case, and more.
Observation 1: Evaluation scenarios of IAB need further study. At least the following scenarios should be considered:
· Case 1: Hexagonal grid cellular network
· Case 1a: Hexagonal grid with single-hop relaying
· Case 1b: Hexagonal grid with multi-hop and multi-connection relaying
· Case 2: Urban grid street model.
Channel model involving rTRPs
Three extra links in the IAB network, which are TRP-rTRP, rTRP-rTRP and rTRP-UE, have to be modelled to provide meaningful results for this study item. The pathloss models of TRP-rTRP and rTRP-UE channels specified in LTE-A relaying operation [3] cannot be reused for IAB. First, those models are for the scenarios with carrier frequency 2 GHz while IAB should also include in the above 6 GHz mmWave band. Second, the rTRP-rTRP channel is not specified in [3] since it only considers single-hop relaying. The rTRP-rTRP channel model is important for IAB performance evaluation. For example, if the rTRP-rTRP channel is poor and becomes the bottleneck of the overall system, then the number of maximum hops should be limited to a small number. 
Another good reference on the channel model is [4], which provides the channel models for frequency spectrum above 6 GHz. One possible way of reusing the channel models to generating the rTRP related channel is to treat the rTRP as a micro-cell gNB when it is transmitting and as a UE when it is receiving. This method works well for the rTRP-UE link, but does not work for the TRP-rTRP and rTRP-UE channels. For example, the LOS probability of the TRP-rTRP and rTRP-rTRP channels should be larger than the ordinary TRP-UE channel since the relay is inclined to be positioned in a place where there is a LOS with TRP, nearby rTRPs and potential served UEs. In addition, the correlation between the pathloss, LOS probabilities of the TRP-rTRP, rTRP-rTRP, rTRP-UE channels and rTRP height needs further investigation. 
Observation 2: Channel model for the above 6 GHz band TRP-rTRP, rTRP-rTRP, rTRP-UE channel models need further study, including the LOS probability determination of the backhaul links.
rTRP site planning
In LTE-A relaying operation, the relay site planning procedure provides benefit on backhaul SINR (geometry). Two alternatives to consider this benefit in simulation are considered with respect to [3]
· Alternative 1: Adding bonus to path loss formula
This process offers optimization of shadowing fading, LOS probability as follows.
eNB-RN Pathloss: PL=Prob(R)PLLOS(R)+ [1-Prob(R)][PLNLOS(R) - B] where the bonus value B=5dB, for donor macro (from each of its sectors) to relay, otherwise, for non-donor cell and non optimized deployment B=0dB.
eNB-RN LOS probability: Prob(R)’ = 1-(1- Prob(R))^N where N=3, for donor macro (from each of its sectors) to relay, otherwise, for non-donor cell and non optimized deployment N=1.
· Alternative 2: Initialized in a system-level simulation by selecting best N relays according to a proposed site planning optimization approach.
For the backhaul mesh network considered in IAB, the site planning has a big difference from LTE-A relaying as follows. First, the best relay site is selected based on SINR criteria on the backhaul link. For the backhaul mesh network where each rTRP can connect to multiple Macro TRPs and rTRPs, the criteria of relay placing should take into account all potential backhaul links associated with this rTRP.  Possible metrics include the minimum SINR of the backhaul links associated with the rTRP, the average SINR of the backhaul links, and more. Second, the site planning in LTE-A is done separately for each relay. For the backhaul mesh network, however, a better solution should take into account the correlation among the backhaul links and placing the rTRPs jointly.
Observation 3: Methodologies to evaluate the relay site planning optimization gain are different from those for LTE-A relaying and need further study.
rTRP antenna configuration
For the mmWave band communication, the rTRPs are assumed to have large antenna arrays to provide high beamforming gain. In addition, it is desired if the rTRPs have multiple connections with macro TRP and other rTRPs  for a reliable backhaul and have the capability to serve the nearby UEs at the same time. Therefore, multiple massive MIMO arrays are needed. The three-sector antenna arrays may be an option for the hexagonal grid setup and four-sector antenna arrays for the street grid model.  These antenna sectors can support both the backhaul link and the access link.
In addition, to fully exploit the benefits of relaying, there may be dedicated antenna arrays for backhaul and/or access. The backhaul arrays, which are dedicated to the backhaul transmission, are deployed to beamform towards the macro TRP and  rTRPs while the access arrays are down tilted to serve the nearby UEs.  
Observation 4: rTRPs should have multiple massive MIMO arrays. The antenna configurations should be further considered. rTRP with dedicated antenna arrays for backhaul should also be considered.
Conclusions
In this contribution, we considered evaluation assumptions of IAB for NR. Our observations are as follows:
Observation 1: Evaluation scenarios of IAB need further study. At least the following scenarios should be considered:
· Case 1: Hexagonal grid cellular network
· Case 1a: Hexagonal grid with single-hop relaying
· Case 1b: Hexagonal grid with multi-hop and multi-connection relaying
· Case 2: Urban grid street model.
Observation 2: Channel model for the above 6 GHz band TRP-rTRP, rTRP-rTRP, rTRP-UE channel models need further study, including the LOS probability determination of the backhaul links.
Observation 3: Methodologies to evaluate the relay site planning optimization gain are different from those for LTE-A relaying and need further study.
Observation 4: rTRPs should have multiple massive MIMO arrays. The antenna configurations should be further considered. rTRP with dedicated antenna arrays for backhaul should also be considered.
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