3GPP TSG RAN WG1 Meeting #92bis
   
R1-1805674 Sanya, China, April 16th – 20th, 2018 
Agenda Item:
7.7.2
Source:
AT&T
Title:
Summary of 7.7.2 Evaluation Methodology for NR IAB
Document for:
Discussion/Approval
1 Introduction
This contribution provides a summary of section 7.7.2 on IAB evaluation methodology and provides proposals synthesized from the views expressed in contributions listed in the Appendix.
2 Evaluation Scenarios
As outlined in the IAB work plan, one critical objective is to discuss and agree on evaluations scenarios for system level simulation:
Draft WF on Simulation Scenarios for IAB SI: AT&T, Ericsson, KDDI, Samsung, Qualcomm, ZTE

The deployment models for IAB can be quite diverse depending on whether the IAB nodes are deployed to fill coverage holes or are deployed to provide capacity boost. In this context the two following deployment scenarios can be defined. 

· Homogeneous IAB Scenario: Both IAB donor and IAB node are deployed on the same “tier”. In this context the phrase “tier” refers to whether a node is deployed as a macro cell or as a micro cell. 
· Heterogeneous IAB Scenario: The IAB donor and IAB node are deployed on different “tiers”. Of particular interest is the case when donor node is deployed as a macro cell and relay nodes are deployed as a micro cell.
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In order to evaluate coverage and capacity gains from IAB we define a “reference network”, which is defined as follows: 

· A reference network is defined as the network where the IAB nodes are removed while keeping the IAB donor. In other words the reference network ONLY has TRP in locations where wireline backhaul is available
· In the context of the homogeneous and heterogeneous IAB scenarios defined on the previous slide the reference network would be as shown here. 
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Offline agreement:

· 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.
3 IAB Channel Model
Typically, relay nodes are deployed at carefully selected location with high above ground positon, therefore, there are several key characters of IAB node/donor channels: 

· Significantly reduced multi-path effect

· High LOS probability 

· Smaller Shadow fading

· Less pathloss 
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3.1 Large scale parameters
Company proposals:

	AT&T
	Proposal-2: The channel model for gNB-rNB link can use TR38.900 or 901 as baseline with upgrade considering rNB locations

	Huawei
	Proposal 3: The TRP-to-TRP channel model defined in flexible duplex in 38.802 is reused for IAB backhaul links with the following modifications:

- IAB donor-to-IAB node:  UMa model in 38.802 is used 

- IAB node-to-IAB node:  The modified UMi street-canyon model in 38.802 is used

- Two modifications on large-scale channel parameters to capture the benefits from the planned IAB node deployment: an additional “bonus” is added in the path loss(The value FFS); the LoS probability is increased to1-(1- Prob(R))N (N>1, N FFS)

- The large scale parameter modifications apply only to the useful backhaul links (not the other interfering links)

	Intel
	Proposal 2: Large-scale and small scale fading parameters defined for flexible duplexing scenario in Table A.2.1-11 of 38.802 [2] are reused for IAB evaluation.

	LGE
	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.

	Nokia, Nokia Shanghai Bell
	Observation 1: The UMi LoS probability cannot be used for the IAB study without modification as it is too pessimistic.

	Qualcomm
	Proposal 4: RAN1 should consider giving “bonus” to the planned IAB-links (i.e. the BH links between IAB-nodes and their parent IAB-nodes) based on Table 1 and using parameters B and N.

· B depends on N such that B = min(10log10(N), PLNLOS(R)-PLLOS(R))

· FFS a set of values for N (e.g. N=0, 3, infinity)

Observation 1: The bonus (if any) should be given

· only to a BH link between an IAB-node and its parent, and not to the interfering IAB-nodes

· only when the IAB topology is pre-determined (i.e. it may not be applicable for studies involving topology creation and managements)

	ZTE
	Proposal 1: To model the large-scale fading on a donor-relay or relay-relay link, assume R is the LOS distance between donor and relay or between two relays,

· Step-1: decide LOS/NLOS condition of the link as LOS if x[image: image5.png]<1—[1-Probyys(R)1Y



 , or NLOS otherwise, where x is random variable uniformly distributed within [0,1]. 

· Step-2: calculate pathloss as [image: image7.png]PLyys(R)



 if the link is LOS, and [image: image9.png]PLy;ps(R)



 if the link is NLOS. The large-scale fading is then equal to PL + min(N zero-mean Gaussian random variables with the given deviation under determined LOS/NLOS condition).
· FFS the correlations among the N Gaussian random variables. 
Proposal 2: To decide whether and how the dynamic relay routing would impact the application of large-scale fading bonus. 


Observation: Many companies consider applying a “bonus” for IAB-node and IAB-donor links to reflect site planning. 
Offline agreement: 
· 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. 
3.2 Fast fading
Company proposals:

	AT&T
	Proposal-3: for gNB (UMa)- rNB (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
Proposal-4: For gNB (UMi)- rNB (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

	Intel
	Proposal 2: Large-scale and small scale fading parameters defined for flexible duplexing scenario in Table A.2.1-11 of 38.802 [2] are reused for IAB evaluation.

	LGE
	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)

	Nokia, Nokia Shanghai Bell
	Proposal 3: IAB evaluation methodology should reuse the flexible duplex assumptions for fast-fading and large scale parameters.

	Qualcomm
	Proposal 3: RAN1 should follow the evaluation methodology for flexible duplexing (Table A.2.1-11 of 38.802) to generate the channel between IAB-nodes. 


Offline agreement:

· 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
4 Additional Simulation Assumption Details
Proposed conclusion: 

· Continue to discuss until the next meeting simulation assumption details including UE dropping, antenna modelling for IAB nodes, and traffic models until RAN1#93.
5 Metrics and KPIs
Company proposals:

	Ericsson
	Proposal 3
IAB performance evaluation KPIs should include the per-link SNR and SINR, user bitrate (assigned by the scheduler), user perceived throughput, and resource utilization.

	Intel
	Proposal 4: The following performance metrics are used for FTP traffics in IAB evaluation.
· Resource utilization in the backhaul link and access link. 

· E2E UPT considering E2E packet delivery time through relaying. 

	LGE
	Proposal 6: For the performance metric in IAB SLS, 

A. Outage probability

B. User perceived throughput

	Huawei
	Proposal 7: The following performance metrics should be considered in IAB evaluation

· Area traffic capacity

· Outage

· User plane latency

· User perceived throughput (UPT) for burst traffic: the unfinished bursts should be incorporated in the UPT calculation

	Nokia, Nokia Shanghai Bell
	Proposal 7:  IAB KPIs should include Mean UE throughput, Cell Edge UE throughput, Resource Utilization and Latency


Offline agreement: 
· The following performance metrics should be considered in IAB evaluations:
· Area traffic capacity

· Outage for access UEs (details FFS)
· Per-link SNR and Geometry
· 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
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