3GPP TSG-RAN WG4 Meeting #94-e                                                       R4-2001868
Electronic Meeting, February 24-March 06, 2020
Source:

Ericsson

Title:


IAB class definition 
Agenda item:

8.5.1 
Document for:

Approval
1 Introduction
 IN RAN4#93, the IAB class definition is discussed and it is common understanding that the IAB node and its RF requirement should target to different deployment scenario.
In this paper, we continue discuss our view on the IAB node class definition. 
2 Discussion
Base station classes are designed to enable the standard to specify radio requirements that are appropriate to different kinds of deployment scenario. A base station is classified according to the type of deployment scenario it is envisaged for. Currently, 3 kinds of deployment scenario are defined; wide area (i.e. macro), medium range (i.e. micro) and local area (i.e. pico).

In the specifications, the deployment scenarios could be described using text to describe the characteristics of such a scenario, or by listing the key parameters. For brevity, only two characteristics of the scenarios are given:

· the name of the type of deployment (micro, macro, pico) and 

· A single parameter of the scenario; either the so-called minimum coupling loss or minimum distance expected between the BS and UE in each scenario (this parameter was selected as being the single most important parameter of the expected deployments). 

Thus, the BS classes are defined in the specifications as below:

For BS type 1-O and 2-O, BS classes are defined as indicated below:

-
Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum distance along the ground equal to 35 m.

-
Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum distance along the ground equal to 5 m.

-
Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum distance along the ground equal to 2 m.

For BS type 1-C and 1-H, BS classes are defined as indicated below:

-
Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB.

-
Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.

-
Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to minimum coupling loss equal to 45 dB.
Observation #-1: BS class is defined to coverage different deployment scenario (wide area, medium range, local area) using the min coupling loss or min distance to UE.

When defining RF and RRM requirements, there are two things that make a difference to the scope and set of requirements that the IAB will need to meet: 

· The deployment scenario

· Some kinds of IAB will be deployed by the operator in a fixed location. This implies that the characteristics of the IAB are well known to the operator, and also that the link will be plannable and will not change with time. Other kinds of IAB may be deployed on a more ad-hoc basis, in which case the IAB characteristics may not be well known to the operator and the MT-parent link may not be plannable and may change over time.

Observation #-2: IAB MT coverage discussion only relate to fixed link to IAB parent. From the deployment scenario perspective, the same deployment scenarios can still be used to discuss the IAB MT coverage.

Observation #3: Whether the IAB is deployed in a planned manner or an unplanned manner impacts the type of requirements that are needed and should be part of the class.

As Figure 1 illustrated, as the IAB MT and IAB DU should be integrated into the same box and the distance between the IAB MT to its IAB parent (Min coupling loss of IAB MT in Figure 1) should greater than the min coupling loss of IAB DU of the same IAB node. Here the Minimum coupling loss for IAB MT is defined as the distance to the nearest parent IAB which IAB MT (fixed) connect to. Because that the IAB MT and IAB DU will be installed at the same location and it will not make sense to have the min coupling loss of IAB MT less than the one of the IAB DU of the same IAB Node.
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Figure 1: Min coupling loss of IAB MT to the IAB parent.

Observation #-4: The minimum coupling loss or minimum distance between IAB MT and its IAB parent will be greater than the minimum coupling loss of the IAB DU of the same IAB node.
When the IAB DU and IAB MT have different class definition, it would mean that the different maximum power of the IAB DU and MT and it is not the scope of the current RF spec definition. For example, the coexisting study simulation assumption indicate the power of the IAB MT and IAB DU is the same and subject to the TDM operation. 

Observation #-5: The different IAB MT and IAB DU class scenario is not defined in 3GPP and thus it is FFS.
Proposal-1: Only study the IAB MT and IAB DU belong to the same class scenario.

To reduce the scope still further, we propose that the wide area and medium range deployment scenarios should be tied to planned IAB deployments and the local area to unplanned. In the future, further classes may be added if different planned/unplanned and deployment scenario combinations are envisaged.
Proposal-2: Assume that wide area and medium range IABs are planned and local area IABs are unplanned.
The proposed text of the IAB class definition in TS is below:
Z 
IAB classes

The requirements in this specification apply to Wide Area IAB, Medium Range IAB  and Local Area IAB  unless otherwise stated. The associated deployment scenario of IAB are exactly the same for IAB DU and IAB MT. The associated deployment scenarios for each class are exactly the same for IAB with and without connectors. 
For IAB type 1-O and 2-O, IAB  classes are defined as indicated below:

-
Wide Area IAB are characterised by requirements derived from Macro Cell scenarios with a IAB DU to UE minimum distance along the ground equal to 35 m and with a IAB MT to parent IAB DU minimum distance along the ground equal to [X] m.  It is assumed that the operator knows the characteristics of the IAB and plans their deployment. The minimum physical separation between IAB and its nearest neighbour BS is [Y] m.

-
Medium Range IAB are characterised by requirements derived from Micro Cell scenarios with a IAB DU to UE or IAB MT to IAB parent DU minimum distance along the ground equal to 5 m and with a IAB MT to parent IAB DU minimum distance along the ground equal to [Z] m. It is assumed that the operator knows the characteristics of the IAB and plans their deployment. The minimum physical separation between IAB and its nearest neighbour BS is [Y] m.

-
Local Area IAB are characterised by requirements derived from Pico Cell scenarios with a IAB DU to UE minimum distance along the ground equal to 2 m and with a IAB MT to parent IAB DU minimum distance along the ground equal to [W] m. It is assumed that the operator does not the characteristics of the IAB and may not be able to plan their deployment. The minimum physical separation between IAB and its nearest neighbour BS is [Y] m.

For IAB type 1-C and 1-H, IAB  classes are defined as indicated below:

-
Wide Area IAB are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB and with a IAB MT to parent IAB DU minimum coupling loss equal to 70 dB. It is assumed that the operator knows the characteristics of the IAB and plans their deployment.
-
Medium Range IAB are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB and with a IAB MT to parent IAB DU minimum coupling loss equal to 53 dB. It is assumed that the operator knows the characteristics of the IAB and plans their deployment.
-
Local Area IAB are characterised by requirements derived from Pico Cell scenarios with a BS to minimum coupling loss equal to 45 dB and with a IAB MT to parent IAB DU minimum coupling loss equal to 45 dB. It is assumed that the operator does not the characteristics of the IAB and may not be able to plan their deployment.
3 Conclusions

In this contribution the IAB class definition is discussed with below observations and proposals:
Observation #-1: BS class is defined to coverage different deployment scenario (wide area, medium range, local area) using the min coupling loss or min distance to UE.

Observation #-2: IAB MT coverage discussion only relate to fixed link to IAB parent. From the deployment scenario perspective, the same deployment scenarios can still be used to discuss the IAB MT coverage.

Observation #3: Whether the IAB is deployed in a planned manner or an unplanned manner impacts the type of requirements that are needed and should be part of the class.

Observation #-4: The minimum coupling loss or minimum distance between IAB MT and its IAB parent will be greater than the minimum coupling loss of the IAB DU of the same IAB node.

Observation #-5: The different IAB MT and IAB DU class scenario is not defined in 3GPP and thus it is FFS.
Proposal-1: Only study the IAB MT and IAB DU belong to the same class scenario.

Proposal-2: Assume that wide area and medium range IABs are planned and local area IABs are unplanned.
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