[bookmark: _Hlk16073148]3GPP TSG-RAN WG4 #94-e-Bis	R4-2004646
Online, 20th – 30th April, 2020

Agenda item:	6.5.1.2
Source: 	Qualcomm Incorporated 
Title: 	On IAB-MT classes
Document for:	Approval
Introduction 
In RAN#82, a WID on Integrated Access and Backhaul for NR (IAB) was approved [1]. Among the objectives of the work item, RAN4 is tasked to define RF and RRM requirements for both backhaul (BH) and access links of an IAB-node including requirements for co-existence (e.g. ACLR, ACS).
In RAN4 #94-e there was extensive discussion for definition of IAB-MT classes, and it was agreed that those should at least be distinguished based on minimum distance from respective parent IAB nodes [2]. Following this agreement, in this contribution we present our views on suitable distances for characterization of each IAB-MT class.
[bookmark: _Ref23324367]Discussion
The WF on IAB-MT class definition [2] presents the following agreements:
	· 2 IAB- MT classes will be defined in Rel-16 as a starting point 
· Wide area IAB MT 
· [medium range or Local area] IAB MT 
Note: More classes in the future are not precluded.
· IAB-MT classification criteria 
· Many of the candidate options have been discussed in 1st round as below
· Option 1: Distance from donor node (minimum/maximum)
· Option 2: Power dynamic range
· Option 3: Max Tx power(TRP or EIRP)
· Option 4: Min distance to other operator
· Option 5: planned or unplanned 
· It’s believed that the deployment scenario should be considered to derive criteria of IAB-MT classification
· It seems distance from donor node would be easiest and most straight forward parameter as starting point for next step discussion
· It is encouraged companies to provide proposal on distance to differentiate the scenario
· Other factor on top of distance is not precluded if it can identify the scenario more accurately together with distance
· IAB-MT classification dependent RF requirement 
· At least it is agreed to discuss max Tx power requirements for the each IAB-MT class
·  
· Max Tx power is declared by vendor
· Max Tx power is different for each IAB MT class
·  	Wide area IAB 
· No max Tx power for FR2
· FFS on Max Tx power for FR1
· [Medium range or local area] IAB
· FFS max Tx power for FR2
· FFS on Max Tx power for FR1
· FFS on other RF requirements 
· Note: ACLR &dynamic range, ACS, REFSENS and details on max TX power will be elaborated and discussed in separate WFs




RAN4 has agreed that for IAB Rel-16 two IAB-MT classes will be defined: wide area and medium range/local area IAB-MT. A wide area IAB-MT targets a Macro deployment scenario, where the IAB nodes are placed on high towers with LOS among each other. A medium range/local area IAB-MT targets instead a Micro deployment scenario, where IAB nodes are placed on poles or other objects at medium height. For simplicity, in the remainder of this contribution we will refer to the second IAB-MT class as medium range IAB-MT.
The second bullet of the above agreement addresses the criteria for classification of IAB-MT. It was agreed that the minimum distance from parent node should be the starting point for further discussion, and so this paper elaborates and introduces our views on the value of minimum distance considering the characteristics and envisioned deployments of each IAB-MT class.
Definition of minimum distance
This section presents our views for definition of the minimum distance between IAB-MT and IAB-DU for each of the defined IAB-MT classes in FR2.
Wide Area IAB-MT
Wide area IAB-MTs are envisioned to be deployed on high towers with LOS propagation conditions from respective parent nodes. As from IAB definition, these nodes will not only provide backhaul functionality but also access to NR UEs connected to that same cell through the collocated IAB-DU. For this reason, a proper deployment shall make sure that no coverage holes among IAB nodes are present hence constraining the maximum distance among them.
FR2 frequency range is characterized by harsh propagation conditions with strong signal attenuation. Base stations/IAB-DUs density must be high enough to ensure proper UL and DL communications. However, if larger DL cell sizes can be achieved by transmitting higher power in DL (under operator’s control), same reasoning is not straightforward for UL duplex direction where UE EIRP performance is not controlled by the operator and lower bounded (in Rel-15) at 22.4dBm. In consideration of this observation and reminding that Rel-15 requirements were derived with an ISD of 200 meters, we believe that the minimum distance for wide area IAB-MT should be no larger than 200m. In addition, to leave some flexibility in the deployment and allow operators to displace IAB nodes also at the border of macro cells where coverage holes may be present, our proposal is to define a minimum distance for wide area IAB-MT equal to the macro cell size of 133 meters.
[bookmark: _Ref36549193]Proposal 1: define a minimum distance of 133m for the wide area IAB-MT
Medium range IAB-MT
Medium range IAB-MTs are envisioned to be deployed on poles or other objects at medium height. These types of IAB-MTs will either connect to a wide area (heterogeneous scenario) or medium range (homogeneous scenario) IAB-DUs, depending on the considered deployment. In the case of a medium range homogeneous deployment scenario, it is not straightforward to derive the required minimum distance because IAB nodes displacement will be strongly dependent on the characteristics of the deployment area (position of buildings or other obstructions). However, if we consider a heterogeneous scenario in which the IAB-MT is connected to a wide area IAB-DU, a similar rationale of Section 3.1 may be followed for definition of maximum and minimum distance.
Considering the heterogeneous scenario in Figure 1, medium range IAB nodes are deployed inside a macro cell with radius equal to one third of the ISD (distance among wide area IAB-DUs). Assuming an ISD of 200m as described in previous section, the maximum distance at which the medium range IAB-MTs can be deployed is equal to ~110 meters. This distance however would be very limiting for deployment of IAB nodes targeting in-building/grey area coverage. In our view, it is indeed possible that some areas experience low signal quality even if very close to the serving macro base stations/IAB-DU. As an example, let us think of an indoor area (e.g. building basement) of a building very close to the serving macro base station that cannot be reached by wired backhaul connectivity. The signal transmitted from the outdoor base station at FR2 will not be able to reach the inside of the building with meaningful power, forcing those users to fall back to lower frequency bands and lower throughput. In this case, to guarantee continuous mmWave NR coverage a possibility would be to deploy a non-collocated IAB node inside and outside of the same building. The IAB-DU could be installed on the ceiling of the floor where users are expected to be, whereas the IAB-MT could be installed on the outdoor walls of the same building. The IAB-MT will hence be able to receive enough power from the wide area parent IAB-DU ensuring fast and reliable FR2 connection also to the indoor network users.
[bookmark: _GoBack]This and similar IAB use cases can be supported only if specifications do not limit deployment flexibility. For this reason, we propose to define a minimum distance for the medium range IAB-MT not larger than 40 meters, which is also compliant to the current assumptions for wide area base stations of 35 meters minimum distance from UE.
[bookmark: _Ref36549199]Proposal 2: define a minimum distance of 40m for the medium range IAB-MT
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[bookmark: _Ref36483106]Figure 1. IAB heterogeneous layout

Discussion on maximum Tx power at IAB-MT
The third bullet of the agreement in the WF [2] discusses maximum transmit power requirement for each IAB-MT class. For wide area IAB-MT in FR2 it was already agreed that no max transmit power will be defined considering that it will be declared by the equipment vendor. Maximum transmission power for medium range IAB-MT will also be declared and so we believe it makes sense to follow the same approach of wide area IAB-MT and avoid definition of maximum transmission power for medium range IAB-MT class in FR2.
[bookmark: _Ref36721642]Proposal 3: to not define maximum transmission power requirement for medium range IAB-MT class in FR2
Conclusions
In this contribution we discussed definition of minimum distance and maximum transmission power for IAB-MT classes. Based on the envisioned deployment scenario, we made the following proposals for each IAB-MT class:
Proposal 1: define a minimum distance of 133m for the wide area IAB-MT
Proposal 2: define a minimum distance of 40m for the medium range IAB-MT
Proposal 3: to not define maximum transmission power requirement for medium range IAB-MT class in FR2
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