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1. Introduction
In RAN#78 meeting, a new study item for IAB for backhaul was approved [1]. 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.
For the deployment scenario, we can think about dense urban scenario in the table A.2.1-1 in TR38.802, which represents that when UEs are densely spread, and Macro gNB mainly covered them, Micro gNB supports some coverage holes. In the scenario, we can assume that Micro gNB is relay node connected by wireless backhaul with Macro gNB. 
In the dense urban scenario, the baseline simulation can be that only Macro layer is dropped in the SLS simulation. And, for the enhancement check, Micro layer is additionally dropped in the simulation together with Macro layer with wireless backhaul between Macro layer and Micro layer.
Proposal 1: For the deployment scenario in IAB SLS simulation, 
1. Reuse dense urban scenario in the table A.2.1-1 in TR38.802.
A. Hexagonal deployment for Macro TRP. All with fiber connection
B. RN is deployed as micro TRP
2. Simulate 2 cases:
A. Case-1: Only Macro layer
B. Case-2: Macro layer + Micro layer (using IAB for backhaul)
IAB SI in [1] also considers multi-hop scenario where multiple relay nodes successively relayed the packet which finally is received at UEs. To evaluate multi-hop IAB, multi-stage relay nodes is necessarily dropped in the simulation. For that, enlarged ISD of Macro layer can be considered. We propose 500m ISD in the dense urban scenario, which number is typical number as used from time on LTE SLS simulation. 
Proposal 2: For the multi-hop IAB SLS simulation, 500m ISD is used in dense urban scenario.
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.
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Figure 1.
In the figure 1, in the left side, 57 sector with 19 sites are plotted and in the right side, the relay dropping rule is described per sector. In the rule, firstly 4 or 9 relay nodes are generated to equally cover the sector, and 1 relay node is removed for that the Macro takes the charge for the area. Finally, we have 3 and 8 relay nodes per sector scenario which takes single hop IAB simulation and multi hop IAB simulation, respectively. For multi-hop simulation, to reduce the simulation burden, 7 sites can be considered.
In terms of the validity check of the proposal, the distance between relay nodes after dropping is calculated. For 3 relays, it is about 57m, and for 8 relays, it is about 100m. It is noted that minimum distance between Micro TRPs is 57.9m in dense urban scenario in TR38.802, and the distance between RSU is considered as 50m, 100m in eV2X scenario in TR38.913.
Proposal 3: For the relay drop, equally dropped in the simulations.
1. For the single hop IAB, 3 relays drop per sector
2. For the multi hop IAB, 8 relays drop per sector
A. To reduce the simulation burden, 7 sites can be considered.
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
One issue is whether considering cell planning or not. If the cell planning for the relay installation is considered in the simulation, it would represent that LOS probability and pathloss is better between Macro to Micro and Micro to Micro. In the relay simulation in LTE, cell planning was also considered as follows in TR36.826:
For LOS: PLLOS (R)
For NLOS: PLNLOS (R)-B, where B=5dB, for donor macro (from each of its sectors) to relay, otherwise, for non-donor cell and non optimized deployment B=0dB.
LOS Probability function: [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.
The values of B and N in the above equations are provided by operators. However, it is for ISD 1732m scenario, and the values of B and N may need to be modified for current IAB simulations.
More simply, if assuming that cell planning is well done, e.g., relay nodes are installed in intersections of road, we can assume the LOS probability for Macro to Micro, and Micro to Micro is the value ‘1’. However, since interference link is not the target for cell planning, we can reuse the table A.2.1-11 in TR38.802 for the interference link.
Proposal 4: Considering cell planning well done, the LOS probability is assumed to be ‘1’ for Macro to Micro and Micro to Micro; it is not applied for the interference link.
Small scale parameter
The scatterers of Macro or Micro equipment are different from those of UEs by some antenna panels. Thus, for Macro to Macro, Macro to Micro and Micro to Micro, departure angles can be reused in the channel model of Macro/Micro to UE, but, arrival angles need to be changed. Arrival angles can be physically symmetric as departure angles in the same scatterer environments. It is already represented in A.2.1-11 in TR38.802 as follows:
Table 1.
	Fast fading parameters(*)
	Below 6GHz:
- Macro-to-UE: 3D UMa
- Micro-to-UE: 3D UMi
- Macro to Macro: 3D UMa O-to-O (hUE =25m); ASA and ZSA statistics(**) updated to be the same as ASD and ZSD; ZoD offset = 0
- Macro to Micro: 3D UMa O-to-O
- Micro to Micro: 3D UMi O-to-O (hUE =10m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0
- UE to UE: InH for indoor to indoor, and 3D UMi for other cases. ASD and ZSD statistics updated to be the same as ASA and ZSA. Dual mobility support. 
Above 6GHz:
- Macro-to-UE: 5GCM UMa
- Micro-to-UE: UMi-Street canyon
- Macro to macro: 5GCM UMa O-to-O (hUE =25m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0
- Macro to micro: 5GCM UMa O-to-O
- Micro to Micro: UMi-Street canyon O-to-O (hUE =10m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0
- UE to UE: UMi-Street canyon; ASD and ZSD statistics updated to be the same as ASA and ZSA. Dual mobility support. 


In the table, the case of Macro to Micro is not modified. Using a similar rule, departure angles with same scatterer is used for arrival angles with one different thing. Since the departure is at the Macro site, and the arrival is at the Micro site, Macro channel model is base, and the only arrival angle is changed from the departure angle in the UMi channel.
Proposal 5: For the same scatterer assumptions, Macro-to-Micro channel model is modified as
1. Below 6GHz:
A. 3D UMa O-to-O (hUE =10m); ASA and ZSA statistics updated to be the same as ASD and ZSD from 3D UMi O-to-O (hUE =25m)
2. Above 6GHz:
A. 5GCM UMa O-to-O (hUE =10m); ASA and ZSA statistics updated to be the same as ASD and ZSD from UMi-Street canyon O-to-O (hUE =25m)
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.
Proposal 6: For the performance metric in IAB SLS, 
A. Outage probability
B. User perceived throughput
3. Conclusion
Based on the discussion, the following proposals are made:
Proposal 1: For the deployment scenario in IAB SLS simulation, 
1. Reuse dense urban scenario in the table A.2.1-1 in TR38.802.
A. Hexagonal deployment for Macro TRP. All with fiber connection
B. RN is deployed as micro TRP
2. Simulate 2 cases:
A. Case-1: Only Macro layer
B. Case-2: Macro layer + Micro layer (using IAB for backhaul)
Proposal 2: For the multi-hop IAB SLS simulation, 500m ISD is used in dense urban scenario.
Proposal 3: For the relay drop, equally dropped in the simulations.
1. For the single hop IAB, 3 relays drop per sector
2. For the multi hop IAB, 8 relays drop per sector
A. To reduce the simulation burden, 7 sites can be considered.
Proposal 4: Considering cell planning well done, the LOS probability is assumed to be ‘1’ for Macro to Micro and Micro to Micro; it is not applied for the interference link.
Proposal 5: For the same scatterer assumptions, Macro-to-Micro channel model is modified as
1. Below 6GHz:
A. 3D UMa O-to-O (hUE =10m); ASA and ZSA statistics updated to be the same as ASD and ZSD from 3D UMi O-to-O (hUE =25m)
2. Above 6GHz:
A. 5GCM UMa O-to-O (hUE =10m); ASA and ZSA statistics updated to be the same as ASD and ZSD from UMi-Street canyon O-to-O (hUE =25m)
Proposal 6: For the performance metric in IAB SLS, 
A. Outage probability
B. User perceived throughput
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