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Introduction
In the RAN1 #92bis meeting, several agreements had been achieved on the evaluation methodology, as follows [1].

Agreements #1
· The following two scenarios should be considered for evaluations of IAB:
	 
	Homogeneous IAB Scenario
	Heterogeneous IAB Scenario

	Node deployment
	All nodes (IAB donor and IAB node) are dropped on a hexagonal grid
	Only IAB donor are dropped on a hexagonal grid and IAB node are dropped randomly

	IAB donor
	Micro
	Macro

	IAB node
	Micro
	Micro

	Number of IAB donor
	Ndonor: [1, 3, 7]
	Ndonor = 7

	Number of IAB node
	19 - Ndonor
	Nrelay selected from the following set of values: [1,3]*Ndonor*3

	Total number of Nodes
	19
	Ndonor + Nrelay

	Reference Network
	Ndonor donor nodes with 0 relay node
	7 donor nodes

	Macro ISD
	200m
	2 values: 500m and [FFS]

	Frequency and Bandwidth (total spectrum access + backhaul)
	FR1: 4GHz (100MHz), FR2: 30GHz (400MHz)
	FR1: 4GHz (100MHz), FR2: 30GHz (400MHz)

	Duplex mode
	TDD
	TDD


· Note: Further prioritization of these scenarios is not precluded
· Continue discussion on remaining parameters and FFS points until the next RAN1 meeting.

Agreements #2
· Take large scale parameters for flexible duplex evaluations in 38.802 as the baseline for IAB evaluations.
· For determine the pathloss for links between the IAB node and other IAB nodes/donors, the following alternatives are considered:
· Alt. 1: Determine the pathloss for links between the IAB node and candidate serving IAB nodes/donors based on N (value FFS but <= 5) independent large-scale channel realizations (taking into account LOS/NLOS probability and shadow fading).
· Select the realization that results in the minimum pathloss between the IAB node and the selected serving IAB node/donor.	
· Alt. 2: Determine the pathloss for links between the IAB node and candidate serving IAB nodes/donors based on a LoS probability of 1-(1- Prob(R))^N (N>1, N FFS). An additional “bonus” B (value of B is FFS) is added to the pathloss for links between the IAB node and the serving IAB nodes/donors. For the links between non-serving IAB nodes/donors the pathloss is determined based on the non-modified LoS probability and no bonus is applied.
· Continue to discuss until RAN1#93 the value of B, N, and remaining details of topology selection methodology
· Either Alt. 1 or Alt. 2 to be selected in RAN1#93. 

Agreements #4
· The following performance metrics should be considered in IAB evaluations:
· Area traffic capacity
· Outage for access UEs (details FFS)
· Per-link SNR and Geometry
· Detailed definition of per-link SNR FFS
· Resource utilization (details FFS)
· 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

In this contribution, we further discuss several issues about evaluation scenario settings, pathloss between IAB nodes and donors, and the performance metrics.
Discussion on evaluation methodology
1.1 Evaluation scenario settings
Both homogeneous and heterogeneous IAB scenarios have been agreed in the last meeting. Homogeneous scenario represents that all the nodes are deployed as micro cell and only a few nodes have fibre connections. The IAB donor nodes who have fibre connection have the same antenna heights with other IAB nodes. On the other side, the heterogeneous scenario represents that the IAB donor with fibre connection are located in a higher position as macro cell. From the perspective of deployments, most current macro cell sites for below 6GHz could be reused for mmW nodes or IAB donors with fibre connections. And due to its higher location, the macro IAB donors could provide a better transmission to the micro IAB nodes, compared with micro-to-micro homogeneous network.
From our understanding, heterogeneous scenario will be one of the major deployment scenarios. Thus if further prioritization is discussed, heterogeneous scenario should have higher priority. 
Proposal 1: If further prioritization of the evaluation scenarios is needed, heterogeneous scenario should have a higher priority.

Regarding the number of IAB nodes to be supported per IAB donor under heterogeneous IAB scenario, it was discussed in last meeting to select from the following set of values: [1,3]*Ndonor*3. For the value of 1, this can be viewed as a baseline for single hop performance, where each IAB donor serves three sectors and there is one relay in each sector. For the value of 3, with three relays within one sector, this enables establishing multi-hop environment which an important feature to study for the IAB SI. Therefore, both values should be considered for evaluation. In addition, if possible, cases with more IAB nodes can be considered, e.g., 6, so as to observe the performance impact with more IAB nodes in each sector. 
Proposal 2: Both 1 and 3 Nrelay within one sector should be set for heterogeneous scenario for the evaluation, where 1 is used for single-hop baseline and 3 is used for the multi-hop scenario. In addition, if possible, cases with more IAB nodes can be considered, e.g., 6 per sector, so as to observe the performance impact with more IAB nodes in each sector.

As the bursty traffic is assumed for the evaluation, and UPT and RU are considered as the metrics of evaluations. Then traffic load should be defined for the evaluations. Since that the high frequency nodes are targeted to be deployed in the hotspot areas and provide extreme high data rates. The traffic load for evaluation should be at least medium or high. Under such a load condition, it will give a close observation on efficiency of IAB transmissions and efficiency of resource allocation mechanisms between backhaul link and access link. 
Proposal 3: At least medium and high traffic load should be considered in the evaluations. 

1.2 Pathloss determination
Two alternatives have been agreed for the pathloss determination between IAB node and IAB nodes/donors. 
· Alt 1, serving IAB is selected based on minimum pathloss among N time’s realization of candidate IABs dropping, which consider both LOS probability and shadow fading. 
· Alt 2, serving links are based on an optimised LOS probability function and additional bonus for pathloss. 
Alt 1 represents optimization of IAB nodes position. From the perspective of simulation, this will increase the simulation complexity. 
For Alt 2, the bonus value and the probability modification factor N needs to be carefully determined. Regarding to the bonus value, currently we see no need of introducing such bonus if the probability modification is applied. Specifically, if this bonus is due to the beam alignments between serving IAB and donors, the bonus has been counted in the antenna gains or beam forming gains. Besides that, it is not reasonable to only improve the serving link with optimised LOS probability and pathloss, and keep the non-serving links un-modified. Under this assumption, a conflict will occur, when dynamic switch of backhauls is enabled. When IAB backhaul switches from node A to node B, the LOS/NLOS state and pathloss to node A should remain the same. But if different methods are used for serving and non-serving links, both LOS/NLOS condition and link pathloss maybe various. It does not make sense that only serving cell links are optimised while non-serving or interference links are not. This will overestimate the serving backhaul link performance. In addition, the probability modification factor N is necessary to apply to all the links, i.e., including serving links and interference links, so as to allow for fair multi-hop selection.
Proposal 4: Alt 2 could be accepted with modifications on LOS probability, and the PL bonus does not need to be incorporated. In addition, the probability modification factor N is necessary to apply to all the links, i.e., including serving links and interference links, so as to allow for fair multi-hop selection. 

1.3 Performance metrics
According to the agreement #4, 6 metrics should be considered in the evaluation. They are listed below for convenience, 
· User perceived throughputs (UPT) for bursty traffic and resource utilization
· Area traffic capacity
· Outage for access UEs
· Per link SNR and Geometry
· User plane latency (from the donor to the access UE)
UPT represents the user perceived data rate, which is the most direct metric to demonstrate the benefits of IAB from the perspective of UE. UPT is defined as the amount of data divided by the time needed to download data [1], as follows,
-	User throughput = amount of data (file size) / time needed to download data
where the time needed to download data starts when the packet is received in the transmit buffer, and ends when the last bit of the packet is correctly delivered to the receiver.
In the IAB scenario, the time consumption should consider both data forwarding in backhaul link and transmission in access link. Thus, we propose the detailed UPT metric in the following.
Proposal 5: The detailed calculation of UPT should be as follows,
UPT = amount of data (file size) / Tc
Tc = sum(TBHi)+TAC
where Tc represents the total time consumption of data transmission from the IAB donor node to target UE, or vice versa, comprised of TBHi, which represents the time consumption during data forwarding among the ith backhaul hop, and TAC , which represents the time consumption of the access link.
In the IAB evaluation, since most data will go through the backhaul between IAB node and donor, the evaluation results needs to consider the capacity limitation of backhaul link. Nonetheless, how to incorporate the capacity limitation of backhaul link into the evaluation needs to be discussed. One straightforward way is to explicitly model the data transmission of the backhaul links under each TTI. If such modeling is too complexity for evaluation, a reasonable simplified model should be carefully discussed and determined. 
Proposal 6: The capacity limitation of backhaul link between IAB nodes and donor should be modeled in the performance evaluation.
__________________________________________________________________________________
Conclusions
In this contribution, we further discuss several issues about evaluation scenario settings, pathloss between IAB nodes and donors, and the performance metrics.
Proposal 1: If further prioritization of the evaluation scenarios is needed, heterogeneous scenario should have a higher priority.
Proposal 2: Both 1 and 3 Nrelay within one sector should be set for heterogeneous scenario for the evaluation, where 1 is used for single-hop baseline and 3 is used for the multi-hop scenario. In addition, if possible, cases with more IAB nodes can be considered, e.g., 6 per sector, so as to observe the performance impact with more IAB nodes in each sector.
Proposal 3: At least medium and high traffic load should be considered in the evaluations. 
Proposal 4: Alt 2 could be accepted with modifications on LOS probability, and the PL bonus does not need to be incorporated. In addition, the probability modification factor N is necessary to apply to all the links, i.e., including serving links and interference links, so as to allow for fair multi-hop selection. 
Proposal 5: The detailed calculation of UPT should be as follows,
UPT = amount of data (file size) / Tc
Tc = sum(TBHi)+TAC
where Tc represents the total time consumption of data transmission from the IAB donor node to target UE, or vice versa, comprised of TBHi, which represents the time consumption during data forwarding among the ith backhaul hop, and TAC , which represents the time consumption of the access link.
Proposal 6: The capacity limitation of backhaul link between IAB nodes and donor should be modeled in the performance evaluation.
__________________________________________________________________________________
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