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Introduction
This contribution presents ETRI’s views on simultaneous operations for IAB.

Discussion
IAB DL TX power control
The following agreements and FFS points on IAB DL and UL Tx power control had been made [1], [2]:
	Agreement
Decide in RAN1#106-e whether to support an IAB-node indicating assistance information to help with its MT’s UL TX power control. The assistance information can be:
· FFS: Desired TX power
· FFS: Offset to a baseline PHR
· FFS: Desired dynamic range
FFS: whether this information is provided to the parent-node, the CU, or both.
FFS: whether the MT’s UL TX power control formula needs to be changed 

Agreement
The information to assist DL power allocation of the parent-node is indicated by the IAB-MT to the parent node DU in terms of desired power adjustment.
· FFS applicability of assistance information, e.g. per multiplexing scenario, per resource, etc.

Agreement
The desired DL TX power adjustment, indicated by the IAB-MT to its parent-node to assist with the parent-node’s DL TX power allocation, is provided at least for specific time resources. 
The desired DL TX power adjustment can further be associated with spatial configuration. (e.g., MT’s DL RX beams).
· FFS: signalling details, e.g. indication via MAC-CE, PUCCH, or legacy CSI framework.

Agreement
[bookmark: _Hlk83919690]Support an IAB-node indicating adjustment to its DL TX power to a child node (e.g., in response to receiving the DL TX power assistance information from the child node) at least for specific time resources.
The DL TX power adjustment indication can further be associated with spatial configuration. (e.g., MT’s DL RX beams).
· FFS: signalling details.

Agreement
Support an IAB-node indicating its desired IAB-MT PSD range to help with its MT’s UL TX power control.
· This information is provided to the parent node
FFS: Applicability of assistance information, e.g., per multiplexing scenario, per resource, etc.
FFS: Signalling details, including the possibility to extend PHR.




In RAN1#106-e meeting, it was agreed to support “an IAB-node indicating adjustment to its DL TX power to a child node (e.g., in response to receiving the DL TX power assistance information from the child node) at least for specific time resources”. Also, it was clarified that the DL TX power adjustment indication can further be associated with spatial configuration (e.g., MT’s DL RX beams). When we assume that the “association with spatial configuration” means that the DL TX power adjustment indication would include a set of TCI states, for example, it would still be difficult to consider that the DL TX power of all the channels/signals related with those TCI states are adjusted by the same manner given that each DL channel/signal is transmitted by different DL TX power level and has different impact on the network performance.

From Rel-16 specification perspective, a UE (MT) can be configured with a set of parameters on power ratio of DL channels/signals, such as Pc (the assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE when UE derives CSI feedback, configured by powerControlOffset), Pc,SS (the assumed ratio of NZP CSI-RS EPRE to SS/PBCH block EPRE, configured by powerControlOffsetSS), or Pc,PDCCH (the assumed ratio of NZP CSI-RS EPRE to PDCCH EPRE, defined as 0 dB). Although these parameters do not represent the actual transmission power of gNB (i.e., gNB still has its flexibility on the actual transmission power for different channels/signals, since those parameters are provided just as the UE assumptions), it is also true that on top of the configured SSB transmission power by ss-PBCH-BlockPower UE will have a prior information on the power ratio across different DL channels/signals.

Figure 1 shows an example of such assumptions on DL power ratio according to the corresponding signalling. Since the relationships in Figure 1 are semi-statically configured, when the transmission power of one of DL channels/signals including SSB, PDCCH, CSI-RS or PDSCH, the UE (or IAB-MT) may be able to assume that the transmission powers of all the other DL channels/signals associated with the adjusted one are automatically changed as well. Since such automatic associations are related with a bunch of UE/MT procedures including CSI feedback, beam management, etc., it should be clearly clarified which type of options will be applied for IAB DL power control. From our perspective, per DL channel/signal DL power control through an additional set of power ratio parameters that covers time duration for simultaneous operation is preferred (e.g. by introducing Pc_delta and Pc,SS_delta, etc.). Consequently, IAB network can choose either to maintain the coverage of cell-specific channels/signals or to adjust transmission power of whole DL channels/signals for interference reduction. Since large specification impacts from RAN1 to RAN4 can be induced by introducing configurable Pc,PDCCH, more study on performance gain and specification impacts is required in case of Pc,PDCCH.

Proposal 1: The DL TX power adjustment indication includes additional power ratio parameters per DL signal/channel to realize DL power adjustment for simultaneous operations.
· Support Pc_delta and Pc,SS_delta, at least.
· FFS, Pc,PDCCH
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[bookmark: _Ref61282553]Figure 1. An example of DL power ratio signaling across DL signals/channels

Figure 2 represents the relationship between “DL power control assist information (agreed as desired power adjustment)” and “the enhanced DL power control signalling (agreed as DL TX power adjustment indication)”. As shown by Figure 2, a parent node may help the IAB node to perform simultaneous operation by reducing its downlink transmission power according to the assist information from the IAB node. However, taking the coverage into account, the parent node may not want to decrease the downlink transmission power through all the transmission duration. In this case, the additional power ratio parameters as proposed above can enable the selective downlink power adjustment and therefore provide better trade-off between simultaneous operation performance and coverage.
[image: ]
[bookmark: _Ref71562471]Figure 2. Relationship between the DL PC assist information and the enhanced DL PC signaling.
IAB UL TX power control
In RAN1#106-e meeting, it was agreed to support an IAB-node indicating its desired IAB-MT PSD range to help with its MT’s UL TX power control. We think it should be clarified that the applicability of this report (i.e. desired IAB-MT PSD range) is limited only for the time/frequency resources utilized for simultaneous operations. Without the clarification above, it would be confusing whether the parent node should struggle to fit the reported range value for the IAB-MT at all time or not. Furthermore, we believe that the IAB-MT behaviour when the indicated/configured UL TX power is out of range of the reported value(s) should be defined (or concluded at least). Otherwise, it would not be clear whether the reported values will be the actual boundary for future UL TX transmissions or will just be recommendations for parent node. A simple option to define the follow-up IAB-MT behaviour after the desired PSD range report while keeping the minimum specification impact is to update PHR triggering event considering the newly added PSD range report. For instance, IAB-MT can be permitted to perform PHR when one or more of the following events are occurred (so the reported PSD range can be implicitly applied for the follow-up UL PC):
· Event #1: Configuration or reconfiguration of simultaneous operations.
· Event #2: UL TX power variation over the reported PSD range is observed/expected.

Since the follow-up IAB-MT behaviour after the desired PSD range report is not necessarily defined by RAN1 specifications as aforementioned, it would be good to send an LS to RAN2 to finalize this feature in time.

Proposal 2: Down-select one of the following options to finalize IAB UL TX power control:
· Option 1: Define the IAB-MT behaviour when the indicated/configured UL TX power is out of range of the reported PSD value(s) in RAN1 specification(s).
· Option 2: Send LS to RAN2 to inform that the IAB-MT behaviour when the indicated/configured UL TX power is out of range of the reported PSD value(s) in RAN2 specification(s).

IAB interference managements
The following agreements and FFS points on IAB interference management had been made [1], [2]:
	Agreement
Rel-16 CLI coordination signalling (Intended TDD DL-UL Configuration) is extended to support IAB specific UFD patterns.
· FFS: Support the exchange of IAB-DU H/S/NA resource configuration information among neighbouring IAB-nodes/IAB-donors for CLI management purposes.

Agreement
Support the exchange of semi-static Rel-16 IAB-DU H/S/NA resource configuration information and Rel-17 frequency domain IAB-DU H/S/NA resource configuration information among neighbouring IAB-nodes/IAB-donors




In RAN1#105-e meeting, it was pointed out that Rel-16 CLI coordination signalling (Intended TDD DL-UL Configuration) cannot cover the IAB specific UFD patterns. Since such collision can be occurred for Rel-16 IAB nodes as well as for Rel-17 and beyond, we think further clarifications for all releases will be beneficial for the network. In this regard, the following options can be considered:
· Option 1: Clarify that the previous agreement on CLI coordination enhancement is also applied for Rel-16 IAB nodes.
· Option 2: If the previous agreement on CLI coordination enhancement is only applied for Rel-17 and beyond, define/clarify a rule for Rel-16 IAB node for the collision.

Proposal 3: Regarding the agreements on CLI coordination signaling, further clarify one among the following options:
· Option 1: Clarify that the previous agreement on CLI coordination enhancement is also applied for Rel-16 IAB nodes.
· Option 2: If the previous agreement on CLI coordination enhancement is only applied for Rel-17 and beyond, define/clarify a rule for Rel-16 IAB node for the collision.

Conclusion
In this contribution, ETRI’s views on simultaneous operations for IAB were shown and the following proposals were made:
Proposal 1: The DL TX power adjustment indication includes additional power ratio parameters per DL signal/channel to realize DL power adjustment for simultaneous operations.
· Support Pc_delta and Pc,SS_delta, at least.
· FFS, Pc,PDCCH
Proposal 2: Down-select one of the following options to finalize IAB UL TX power control:
· Option 1: Define the IAB-MT behaviour when the indicated/configured UL TX power is out of range of the reported PSD value(s) in RAN1 specification(s).
· Option 2: Send LS to RAN2 to inform that the IAB-MT behaviour when the indicated/configured UL TX power is out of range of the reported PSD value(s) in RAN2 specification(s).
Proposal 3: Regarding the agreements on CLI coordination signaling, further clarify one among the following options:
· Option 1: Clarify that the previous agreement on CLI coordination enhancement is also applied for Rel-16 IAB nodes.
· Option 2: If the previous agreement on CLI coordination enhancement is only applied for Rel-17 and beyond, define/clarify a rule for Rel-16 IAB node for the collision.
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