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1. Introduction
In RAN1#93, the following agreements were made for the IAB evaluation assumptions:
Agreements:
· 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:
· 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:
· For IAB donor (UMa) -> IAB node (UMi): Apply UMa fast-fading parameters but replace ASA, ZSA using ASD and ZSD from UMi-SC separately --- follow table A.2.1-11 in TR38.802
· For IAB node/donor (UMi) –> IAB node (UMi), Apply UMi fast-fading parameters but replace ASA, ZSA using ASD and ZSD from UMi-SC separately--- follow table A.2.1-11 in TR38.802
Agreements:
· 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 discuss the evaluation methodology on NR IAB.
2. Discussion on evaluation methodology on IAB SLS simulation
2.1. Deployment scenario
IAB scenario is motivated to handle the coverage hole and reduce the fiber line between DgNB/relay. In the scenario, when some nodes are located at the coverage hole, wireless backhaul is considered to reduce the fiber line between DgNB and the node, so that it can be regarded as a fixed relay. To evaluate it, it needs to be checked how well operated when relay nodes are located at a coverage hole where DgNBs are connected via fiber line.
In the previous meeting, two scenarios are agreed for the deployment scenario; Homogeneous IAB scenario and Heterogeneous IAB scenario. Homogeneous scenario can represent coverage enhancement where the relay Micro node extends the coverage on which UEs are supported. Heterogeneous scenario can represent two aspects of coverage enhancement and capacity enhancement. Assuming a dense urban environment, in terms of coverage enhancement, it can be seen how the coverage hole by shadowing effect can be supported by relay nodes with wireless backhaul. Also, in a dense urban environment with dropped 60 UEs per sector, in terms of capacity enhancement, it can be evaluated that the relay node with wireless backhaul helps the Macro node to support heavy traffics. We think the motivation of two scenarios is a little duplicated in terms of coverage enhancement. Thus, heterogeneous scenario can be prioritized where capacity enhancement also can be checked.
Proposal 1: Heterogeneous IAB scenario is prioritized where both of coverage enhancement and capacity enhancement can be checked by the evaluation.
For the relay node dropping, it is helpful to have planned dropping, as LTE simulation does. We propose to drop the relay nodes equally to consider where the coverage holes are randomly generated in the simulation whenever drop. Our proposal is described as the figure 1, considering that the number of relay nodes per sector is almost agreed as 1 and 3.
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Figure 1. The planned dropping rule of relay nodes in Heterogeneous IAB scenario
In the figure 1, in the left side, 21 sectors with 7 sites are plotted and in the right side, the relay dropping rule is described per sector. In the rule, firstly 4 relay nodes are generated to equally cover the sector, and 3 or 1 relay node are removed for that the Macro takes the charge for the area. For the multi-hop simulations, in the case of 3 relay nodes, the farthest relay node from Macro can be second hop, and the other nodes are single hop relay nodes.
The antenna boresight direction of relay nodes can be randomly set regardless of relay location, considering that backhaul link is a good channel quality.
Proposal 2: For the relay drop, equally dropped in the heterogeneous IAB scenario.
1. For the multi-hop IAB, the farthest relay node is the second hop out of 3 relays.
2. For antenna boresight direction, randomly set.
In the previous agreement, 500m ISD is agreed for the heterogeneous IAB scenario. One more of 200m ISD which is used in NR dense urban scenario can be added.
Proposal 3: Two values of (200m, 500m) ISD are used in the heterogeneous IAB scenario.
2.2. Channel model
NR channel model has been made from TR38.900 to TR38.901 where the channel model for Macro to UE and Micro to UE is developed. For the IAB simulation, the channel model for Macro to Macro and Micro to Micro are necessary for the interference check. We have already discussed them in the FDR item. And, we can mainly reuse it in table A.2.1-11 in TR38.802 with some changes.
Large scale parameter
In the previous meeting, two alternatives are discussed for LOS probability and pathloss between the IAB node and other IAB nodes/donors to represent cell planning. 
· 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.
Alt. 1 means one place is chosen by the best of link quality of LOS/shadowing/pahtloss out of N number of limited candidate places for relay nodes, so that it can represent cell planning. On the other hand, alt. 2 means that LOS link is selected as much as possible out of N number of limited candidates, regardless of shadowing and pathloss. Note that some NLOS links can have better link quality than LOS link according to shadowing value. And, if NLOS link is selected, bonus value “B” is added, for which it is unclear how to generate it.
Proposal 4: Alt. 1 is chosen for LOS/shadowing/pathloss between the IAB node and other IAB nodes/donors to represent cell planning.
2.3. Performance metric
For the performance metric in IAB SLS, in terms of the effect to supplement the coverage hole, outage probability needs to be checked, which is the probability of zero throughput. Also, user perceived throughput is considered to check the relay capacity. 
For the throughput, resource utilization (RU) is necessary to be defined for its relay scenario. In a sector, since backhaul link and access link share the spectrum in inband scenario, the union of the used resource of all the backhaul and access links can be considered for RU definition.
For the geometry, in spite of single hop, two links of backhaul link and access link exist. If multi-hop is considered, we can have more links. One alternative for the geometry is to adopt the minimum SINR of all links from DgNB to UE via relays. It is common sense in academy that minimum link quality among links from source to destination via relay is dependent on the final performance [1]. If the proposed method for geometry is adopted, we can check the performance gain roughly when adding relay nodes.
Proposal 5: For the performance metric in IAB SLS, 
A. Outage probability
B. User perceived throughput
i. RU: The union of the used resource of all the backhaul and access links
C. Geometry
i. minimum SINR of all links from DgNB to UE via relays
3. Conclusion
Based on the discussion, the following proposals are made:
Proposal 1: Heterogeneous IAB scenario is prioritized where both of coverage enhancement and capacity enhancement can be checked by the evaluation.
Proposal 2: For the relay drop, equally dropped in the heterogeneous IAB scenario.
1. For the multi-hop IAB, the farthest relay node is the second hop out of 3 relays.
2. For antenna boresight direction, randomly set.
Proposal 3: Two values of (200m, 500m) ISD are used in the heterogeneous IAB scenario.
Proposal 4: Alt. 1 is chosen for LOS/shadowing/pathloss between the IAB node and other IAB nodes/donors to represent cell planning.
Proposal 5: For the performance metric in IAB SLS, 
A. Outage probability
B. User perceived throughput
i. RU: The union of the used resource of all the backhaul and access links
C. Geometry
i. Minimum SINR of all links from DgNB to UE via relays
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