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1	Introduction
Part of the Integrated Access and Backhaul work item is defining the RF requirements. In this contribution we discuss the IAB classification and related output power requirements. 
2	Discussion
2.1 Class definitions and linkage between IAB-DU and IAB-MT classes
In RAN4#94-e a WF on IAB MT class definition was agreed in [1] setting a starting point of two IAB-MT classes in rel-16. One of the classes is Wide area IAB-MT and another is [medium range or local area] IAB-MT. The detailed criteria how the classes are defined and differentiated were not agreed.
During the work item significant work has been put into the coexistence study, where ACLR, ACS and blocking requirements have been studied for IAB-MTs. The coexistence has been studied for two different deployment scenarios, a planned homogeneous network with greater inter-side distance and a HetNet scenario where IAB-Nodes are placed within the coverage of the network only some tens of meters away from the parent gNB. These different deployment scenarios and the different needs in these scenarios were the reason why discussion on multiple IAB-MT classes was started in the first place. Therefore, we see the deployment scenario as the defining factor for the different classes, and possible differences in the requirements can be based on the different needs to guarantee system performance in these different deployments.
Observation 1: Deployment scenario is the defining factor for the different IAB-MT classes.
Both of the deployment scenarios have distinct characteristics typical to them, separating them from each other. From IAB-MT perspective especially the backhaul link characteristic are of interest. In way forward for RRM requirements agreed in RAN#86 in [2] it was agreed the RRM requirements should be defined also for the MT classes not targeting macro type of deployment. It seems obvious that the link conditions are foreseen to be stable in macro deployments, motivating the possibility to avoid setting requirements. 
From RF perspective, in addition to the stable link conditions, the homogeneous deployment scenario results in more stable link budget, resulting in limited Tx dynamic range and therefore also limited need for power control. The results of the coexistence study also show that coexistence is easier to satisfy in the micro/macro deployment, with e.g. results in [3, 4] stating that 17 dB ACLR would be sufficient for the homogeneous scenario.
The HetNet scenario corresponds more to a situation where the holes in the coverage layer are filled with IAB-Nodes or network capacity is expanded for short-term needs such as events. In these kind of cases it may not be possible to do the network planning with as much finesse as done for macro-layer, and therefore also the link conditions cannot be expected to as stable, raising a need for RRM requirements, more comprehensive power control and also more stringent co-existence requirements due to shorter distances between nodes.
Observation 2: Backhaul link conditions are expected to be more stable for the macro deployments, resulting in limited need for RRM requirements and Tx dynamic range, including power control requirements, compared to HetNet deployment. Coexistence study has shown coexistence is easier to guarantee in macro deployment.
When it comes to the exact criteria set for the classes, we can see some precedence when looking into current base station class definitions in TS 38.104. For example, wide area base station has the following definitions.
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.
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.
As seen, also here deployment scenario is the defining factor. In addition to the difference in definition some requirements are different for different BS classes, and therefore the definition does not need to state all the differences between classes. The critical aspect of the definition is to describe the typical conditions where the requirements are based on. For UEs moving around the minimum distance is a key factor, but for IAB-MTs it may not be as practical. Rather we see that the backhaul link conditions is the key point which motivates the differences in the requirements. Therefore, we propose the following definitions for IAB-MT classes. The same approach applies for all IAB-MTs, independent of the frequency range or requirement set type, and therefore those do not need to be separated.
Proposal 1: IAB-MT classes are defined as indicated below:
-	Wide Area IAB-MT are characterised by requirements derived from Macro/Micro deployment scenarios with stable link conditions.
-	[Local Area] IAB-MT are characterised by requirements derived from Pico deployment scenarios with varying backhaul link conditions. 
As the IAB-MT classes are not the same as DU-classes, this raises a question what is the class definition of an IAB-Node. There are benefits of not precluding any combinations of IAB-MT and IAB-DU classes, as the linkage between backhaul link and access link needs. It should be possible to provide local area type access link coverage behind a micro-type backhaul link. In addition, use cases for mixed classes also include out-of-band IAB and implementations where the same RF HW is not used for IAB-MT and IAB-DU. Therefore, we do not see a need to limit the combinations.
Proposal 2: IAB-MT and IAB-DU classes shall be possible to be combined freely in an IAB-Node.
2.2 Output power and dynamic range requirements
In [1] it was also agreed to at least discuss max Tx power requirements for each IAB-MT class. As discussed in this contribution, the backhaul link conditions and the propagation environment may be rather different for Wide area and local area IAB-MT. Wide-area deployment may aim at high output power to minimize required deployment density and reach maximum coverage extension. On the other hand, also local area IAB-MT may require high output power in case the propagation conditions are adverse in for example line-of-sight connection is not available. For these reason minimum restrictions to output power range are preferred. In addition, co-existence study considered same output power for both deployment scenarios. It should be also noted that BS classes in FR2 do not have output power limits.
Observation 3: Both deployment scenarios benefit from high output power being available
Observation 4: Coexistence study used same output power for both deployment scenarios.
Proposal 2: No limits for maximum output power is specified for wide area IAB-MT neither in FR1 nor FR2.
Proposal 3: No limits for maximum output power is specified for local area IAB-MT at least in FR2.
As discussed already for the class definitions the macro deployment scenario is well-defined and based on stable link conditions, we do not see a need for dynamic power control requirement – rather the link will be setup to operate at constant PSD and possible deviations to that are rare. 
Proposal 4: For wide area IAB-MT the only dynamic range and power control requirement which shall be specified is total power dynamic range according to BS requirements.
However, local area IAB-MT is expected to be deployed in more variable conditions, in which also power control requirements are justified. RAN1 specifies the UE power control in TS 38.213 clause 7.1.1, where Pcmax in UE RF specifications TS 38.101-1/2/3 is referred. As no specific updates have been done to power control for IAB, it is necessary to define Pcmax also in IAB RF specification.
Observation 5: Configured maximum output power, Pcmax, is necessary to define in IAB RF specification to enable power control for local area IAB-MTs.
Looking at the UE RF specifications and the definition of Pcmax, many aspect are included that are seen as not required for IAB. These include MPR definitions and duty cycle related aspects. In addition in FR1 there are specifics related to different UE power classes and Pi/2 BPSK which is not defined for IAB. Therefore we see a need to simplify the Pcmax definition for IAB-MT. In addition, RAN4#94-e it was agreed in [5] that manufacturer shall declare the IAB-MT Tx power using the same framework as BS Tx power declaration. On the other hand, currently BS manufacturer declarations allow different output powers for some modulations, and this needs to be taken into account in Pcmax.
Proposal 5: Compared to UE requirements, Pcmax shall be simplified leaving out aspects that are not specified for IAB-MT, including MPR, duty cycle, Pi/2 BSPK, UE power classes, but instead taking into account manufacturer declaration of maximum output power, which may be modulation dependent.
It is proposed that the configured maximum output power consist of Pcmax declared by the manufacturer and the Pcmax tolerance will be the same as output power tolerance. The draft of the requirement is provided below.
Proposal 6: Consider adopting the following configured transmitted power requirement as the starting point for Local Area IAB-MT in FR2 with the understanding that extensions may be required e.g. for CA operation.
6.X.X Configured transmitted power
Local Area IAB-MT is allowed to configure its maximum output power according to manufacturer output power declaration for rated carrier TRP output power Prated,c,TRP. The configured IAB-MT maximum output power PCMAX,f,c for carrier f of a serving cell c is defined as power available at the reference point defined in clause 4.3.
The measured configured maximum output power PUMAX,f,c shall remain within [+3 dB and -3 dB] of the rated carrier TRP output power Prated,c,TRP, declared by the manufacturer.
3	Conclusion
In this contribution IAB-MT classification and related output power requirements were discussed. The following observations and proposals were made: 
Observation 1: Deployment scenario is the defining factor for the different IAB-MT classes.
Observation 2: Backhaul link conditions are expected to be more stable for the macro deployments, resulting in limited need for RRM requirements and Tx dynamic range, including power control requirements, compared to HetNet deployment. Coexistence study has shown coexistence is easier to guarantee in macro deployment.
Observation 3: Both deployment scenarios benefit from high output power being available
Observation 4: Coexistence study used same output power for both deployment scenarios.
Observation 5: Configured maximum output power, Pcmax, is necessary to define in IAB RF specification to enable power control for local area IAB-MTs.
Observation 6: Compared to UE requirements, there is a need to simplify Pcmax definition taking into account manufacturer declaration of maximum output power and leaving out aspects that are not specified for IAB-MT, including MPR, duty cycle, Pi/2 BSPK, UE power classes.
Proposal 1: IAB-MT classes are defined as indicated below:
-	Wide Area IAB-MT are characterised by requirements derived from Macro/Micro deployment scenarios with stable link conditions.
-	[Local Area] IAB-MT are characterised by requirements derived from Pico deployment scenarios with varying backhaul link conditions. 
Proposal 2: No limits for maximum output power is specified for wide area IAB-MT neither in FR1 nor FR2.
Proposal 3: No limits for maximum output power is specified for local area IAB-MT at least in FR2.
Proposal 4: For wide area IAB-MT no dynamic range or power control requirements are specified in addition to total power dynamic range.
Proposal 5: Compared to UE requirements, Pcmax shall be simplified leaving out aspects that are not specified for IAB-MT, including MPR, duty cycle, Pi/2 BSPK, UE power classes, but instead taking into account manufacturer declaration of maximum output power, which may be modulation dependent.
Proposal 6: Consider adopting the following configured transmitted power requirement as the starting point for Local Area IAB-MT in FR2 with the understanding that extensions may be required e.g. for CA operation.
6.X.X Configured transmitted power
Local Area IAB-MT is allowed to configure its maximum output power according to manufacturer output power declaration for rated carrier TRP output power Prated,c,TRP. The configured IAB-MT maximum output power PCMAX,f,c for carrier f of a serving cell c is defined as power available at the reference point defined in clause 4.3.
The measured configured maximum output power PUMAX,f,c shall remain within [+3 dB and -3 dB] of the rated carrier TRP output power Prated,c,TRP, declared by the manufacturer.
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