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Prelude
So now comes Release 17, and for this discussion the relevant bits from the new IAB WID [1] read as follows, with emphasis highlighted:
Duplexing enhancements [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
· [bookmark: _Hlk26193173]Support of simultaneous operation (transmission and/or reception) of IAB-node’s child and parent links (i.e., MT Tx/DU Tx, MT Tx/DU Rx, MT Rx/DU Tx, MT Rx/DU Rx).
· Support for dual-connectivity scenarios defined by RAN2/RAN3 in the context of topology redundancy for improved robustness and load balancing.
· Specification of IAB-node timing mode(s), extensions for DL/UL power control, and CLI and interference measurements of BH links, as needed, to support simultaneous operation (transmission and/or reception) by IAB-node’s child and parent links.



In this document, we present our views on power control issues as they relate to the above issues.  Naturally, this Tdoc is listed under this agenda item, as the direction there indicates “Including IAB-node timing mode(s), extensions for DL/UL power control, and CLI and interference measurements of BH links, as needed.”


Exposition
General Principles
First, let us note that that this topic can become quickly complex to the point of unwieldiness if the scope of the enhancements is not limited to that with minimal specification and signaling impact. To elaborate, Figure 1depicts the IAB network as it has appeared in so many places.  Naturally, a network of IAB nodes might, in its simplest form consist of a tree network, although in general a directed acyclic graph may be employed as the IAB topology. However, as we’ll describe, the lily can be gilded quite rapidly:
Some points to consider are:
1. In general, because resources are shared between access and backhaul; so especially for FDD deployments power control will be necessary in general to minimize unwanted interference between backhaul and access.  
2. Because of cross-link-interference, it is clear that not only parent – child links interfering with their associated RANs might be affected but also those of parental siblings of a child link as well as a child’s siblings.  And that’s where it can start to get de trop, as one can extend this ad nauseum. That is to say, as in any work item, it’s important to minimize specification effort, and naturally, complexity.  
3. Of course, we already have power control developed for the access network, but in general the link conditions of the backhaul link will be different from the access network.
Thus, we have, for points 1 and 2:
Proposal 1:
The scope of the power control enhancements should be limited.  In the WID, the limitation is mentioned between parent-child links, and so the control should take place between these links, but also CLI measurements should be limited to minimize signaling.
As to points 1 and 3, as we all know, there exists uplink power control signaling defined for NR, e.g., as defined in section 7 of [2]; for example, the PUSCH power control update is given as:


where a few paragraphs following is devoted to the definition of the parameters in said equation, as well as said rules for how the parameters are defined, configured, etc.
Similar approaches apply to the other uplink channels as well as rules for prioritization of transmitted power in the event of approaching the maximum transmitted power limits or when the power headroom limit is approached.
Now, clearly this sort of framework is able to be re-used for IAB.  However, as might be expected for other uplink channels, parameter values would vary according to the link needs of IAB.
On the other hand, there ought to be requirements for explicit downlink (DU transmit) power control from parent to child, signaled either arising from measurements taken at the child’s receiver, or, perhaps, under direction of the parent node’s parent and/or the donor DU/CU.


Thus, we have:
Proposal 2:
Specification of power control for IAB nodes should appropriate as much as is feasible from the existing power control framework of NR.







[bookmark: _Ref30424896]Figure 1 The well-known diagram of an IAB network

Adapting the Methodology of Usage of Time/Frequency Resources to Power
One other point bears being pointed out: How is power to be allocated to a node? In the access network paradigm, of course, power is allocated to a UE as per power control commands sent from a gNB. Now, there’s lots of details involved, but there are scenarios without a half duplex constraint, in which transmission from a DU and transmission from an MT may take place simultaneously (assuming that both, e.g., are FDD.)  Under circumstances dependent on RF parameters of the transmitters, the total power of both the MT and DU need to be controlled.  Cases can be made that they shyould be controlled individually or as a totality.  In particular, there can exist circumstances in which the MT may allocate some of its transmit power capacity to the DU. Hence we have
Proposal 3:
The scope of the power control enhancements should consider MT/DU power transmit requirements and capabilities dependent on the RF parameters involved, duplex capability, etc.



In Conclusion
So the proposals are:
Proposal 1:
The scope of the power control enhancements should be limited.  In the WID, the limitation is mentioned between parent-child links, and so the control should take place between these links, but also CLI measurements should be limited to minimize signaling.
Proposal 2:
Specification of power control for IAB nodes should appropriate as much as is feasible from the existing power control framework of NR.
Proposal 3:
The scope of the power control enhancements should consider MT/DU power transmit requirements and capabilities dependent on the RF parameters involved, duplex capability, etc.
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