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1 Introduction
 IN RAN4#94e. the WF [1] states below summary:
· 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
In this paper, we continue discuss our view on the IAB node class definition. 
2 Discussion
There are several issues related to the IAB-MT class definition as below:

1. What is the choice of another IAB-MT class to be defined in R16 IAB WI 

2. IAB-MT class definition criteria
3. IAB-MT depended RF requirements.

4. Permutation of the IAB-MT and IAB-DU class allowed in IAB node in R16

2.1 2nd IAB-MT class 

The main deployment scenarios considered are capacity improvement and coverage extension. Wide area IAB-MT fits in coverage extension scenario and local area IAB-MT fits in the capacity improvement scenario. The medium range IAB-MT could be deployed for either of them. As some of the RF requirement could be differentiated due to different kind of deployment scenario, i.e Tx dynamic range etc, we believe the local area IAB-MT class should be considered as second class.
Proposal-1: local area IAB-MT should be considered as the second IAB-MT class in scope of the R16.
2.2 IAB-MT class definition criteria

In the BS 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). 

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 #1: 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 the micro IAB-MT could be deployed for either capacity improvement or coverage extension, in such a case, it may need some criteria to further differentiate the RF related parameter for different deployment for this particular IAB-MT class. In such a case, we believe it will be useful to define such criteria to reflect the RF specification variation of the same IAB-MT class. For example, the coverage extension may be related to the careful network planning while for capacity improvement unplanned case for the hot spot could be the case. As such we propose the planned/unplanned criteria to further differentiate RF specification for the micro IAB-MT class. 
Proposal-2: use the plan/unplanned criteria to further to differentiate the deployment scenario for coverage extension and capacity improvement for further micro IAB-MT class.

When discussing the minimum distance to the parent IAB, the main case to consider is to protect the donor IAB receiver according to the BS specification. In such case, the baseline to consider will be the wide area BS class definition which is 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.

Whether the same distance could be directly reused for wide area IAB-MT need to be discussed. The basic assumption on the architecture for IAB-MT is based on the AAS system and vendor can declare the beam directivity. if we refer to the antenna gain assumption for the different BS class, the antenna gain is defined as below [3]:

	BS class
	G

	
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)

	WA
	10 to 33 dBi
	12 to 35 dBi

	LA
	0 to 23 dBi
	2 to 25 dBi


If we assume conducted output power of one antenna element is similar with PC3 UE and compare 0 dBi  UE and minimum 10 dBi WA IAB-MT antenna gain, the distance from a WA IAB-MT to the IAB donor should at least be doubled when considering the uplink link budget ( double the distance will increase the 6 dB pathloss). So we think it is at least 2 X 35 m = 70m should be a reasonable minimum distance to the donor IAB for wide area IAB-MT. To evaluate the IAB-MT receiver impact for this distance, the IBB blocking simulation can be referred and it should not be problem as the physical separation distance to other operator is [50] m. 

Proposal-3: use the [70m] as the minimum distance to parent IAB for wide area IAB-MT class.
For local area IAB-MT,  reusing the 2m distance to donor IAB seems not a likely use case for deployment IAB for capacity improvement. As the Local area IAB-MT antenna gain could be as low as 0 dBi, so the uplink should not be problem for 2 m distance.  The limiting factor could be the IAB-MT receiver saturation point. As no maximum input power will be defined and it may need further discussion whether it makes sense to define the minimum distance for pico IAB-MT. 
Proposal-4: FFS on reasoning behind to define the minimum distance for pico IAB-MT.
Regarding the maximum distance to donor IAB, we do not think it will be necessary to define it to relate IAB-MT class. If it would be defined would it mean that the link budget on uplink and downlink need to be calculated based on the one antenna configuration, it will be difficult to get consensus on what would be best maximum distance and best configuration in practical deployment. Such discussion will be more relate the best performance of product rather than setting limit on the worst performance from network perspective.

 Proposal-5: not defining the maximum distance to the IAB donor in the IAB-MT class definition.
2.3 IAB-MT class depended RF requirement

TX power:

For Tx maximum power on FR1, we think there is no need to limit the upper limit of the output power. The reason is that from coexisting simulation, the IAB network can coexisting with legacy BS when there is minimum separation distance between them is guaranteed through network planning. 

 Proposal-6: no upper limit on the output power on FR1 for wide area IAB-MT.
For local area IAB-MT class, the limit of the output power could be set as the same as the pico IAB-DU, where there is no defined limit for 1-O type but there is defined limit on 1-H.
Proposal-7: no upper limit on the output power for local area IAB-MT for 1-O IAB type for FR1.
Proposal-8: set the same limit on the local area IAB-MT for 1-H IAB type with the IAB-DU.
For other RF parameter which related to the IAB-MT class, we have other companion paper and they should be discussed separately.
2.4 Permutation of the IAB-MT and IAB-DU class
As the IAB-MT and IAB-DU should be integrated into the same box and installed at the same location. The antenna height for the both IAB-MT and IAB-DU will be same, so it is straightforward to derive the same kind of deployment scenario for both IAB-MT and IAB-DU. If the IAB-MT and IAB-DU had different class, it is not clear what the implication for installation perspective. However, to allow any permutation of IAB-MT and IAB-DU class in a network level seems not a problem, For example, one sector of IAB node operating IAB-MT directs antenna towards parent IAB node while another sector operating IAB-DU direct antenna towards access link coverage. 
Observation#2: The permutation of the IAB-MT class is allowed at network level.

As there may be other RF parameter differentiation for IAB-MT class, the RF impact to allow the permutation of IAB-MT class need to be evaluated, then it will depend on conclusion of the RF requirement on different IAB-MT class.

Proposal-9: FFS on the RF impact when allowing the different IAB-MT class permutation. 
3 Conclusions

In this contribution the IAB class definition is discussed with below observations and proposals:
Proposal-1: local area IAB-MT should be considered as the second IAB-MT class in scope of the R16.

Observation #1: 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.

Proposal-2: use the plan/unplanned criteria to further to differentiate the deployment scenario for coverage extension and capacity improvement for further micro IAB-MT class.

Proposal-3: use the [70m] as the minimum distance to parent IAB for wide area IAB-MT class.
Proposal-4: FFS on reasoning behind to define the minimum distance for pico IAB-MT.
Proposal-5: not defining the maximum distance to the IAB donor in the IAB-MT class definition.
Proposal-6: no upper limit on the output power on FR1 for wide area IAB-MT.

Proposal-7: no upper limit on the output power for local area IAB-MT for 1-O IAB type for FR1.
Proposal-8: set the same limit on the local area IAB-MT for 1-H IAB type with the IAB-DU.
Observation#2: The permutation of the IAB-MT class is allowed at network level.

Proposal-9: FFS on the RF impact when allowing the different IAB-MT class permutation. 
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