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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 Tx power control had been made [1]:
	
Agreement
The following alternative is selected for the association between the indicated parent-node’s DL TX power adjustment, provided by an IAB-MT to its parent-node, and IAB-node’s resources and/or configurations:
· Alt 2. The desired DL TX power adjustment is indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:
· Multiplexing mode
· MT’s DL beam (e.g. TCI state id)
· (MT CC, DU cell) pair
· DU resource configuration
· FFS: Slot index
· FFS: timing mode (e.g., Case-7 timing)
Agreement
The DL TX power adjustment, provided by the parent-node to IAB-MT, is indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:
· Multiplexing mode 
· MT’s DL beam (e.g., TCI state id, RS id)
· (MT CC, DU cell) pair
· DU resource configuration
· FFS: DL signal/channel type
· FFS: slot index
· FFS: timing mode (e.g., Case-7 timing)
Agreement
The DL TX power adjustment, provided by the parent-node to the IAB-MT, is indicated via MAC-CE.
· The indication further includes the associated configurations and/or resources for which the indicated power adjustment is applicable.
· The indicated adjustment is in terms of a relative offset to a reference DL TX power. 
· FFS: the reference power (e.g., an RS such as CSI-RS, etc) for the indication of DL Tx power adjustment.
· FFS: the range of values for the indicated adjustment. 
Agreement
The indicated DL TX power adjustment is not applied to SSBs.
· FFS: any other cell-specific/semi-static DL signal to be exempted.
· FFS: applicability of the indicated TX power adjustment to other RS/channel which share the same QCL Type-D assumption.




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.
Per the agreements from RAN1#106b-e meeting (i.e., “the indicated DL TX power adjustment is not applied to SSBs”), it is clear that the IAB MT may not assume the configured Pc,SS for the time resources where a non-TDM multiplexing mode is configured/indicated. 

Observation 1: According to the agreements from RAN1#106b-e meeting (i.e., “the indicated DL TX power adjustment is not applied to SSBs”), the IAB MT may not assume the configured Pc,SS (by powerControlOffsetSS) for the time resources where a non-TDM multiplexing mode is configured/indicated.

Similar with the SSB power assumption, UE’s/IAB MT’s assumptions on PDCCH transmission power are related with a number of UE/IAB MT procedures including PDCCH hypothetical BLER calculation. In this regard, we think either of 1) similar exception on PDCCH power adjustment or 2) network choice on PDCCH power adjustment should be available.

Proposal 1: Support one of the following options for IAB MT’s PDCCH power assumption under the DL power adjustment:
· [bookmark: _Hlk86914952]Option 1: For the time resources associated with the DL power adjustment, the UE/IAB-MT may assume Pc,PDCCH (the assumed ratio of NZP CSI-RS EPRE to PDCCH EPRE), which is NOT 0 dB.
· Option 2: Introduce a higher-layer parameter to configure Pc,PDCCH (the assumed ratio of NZP CSI-RS EPRE to PDCCH EPRE) for the time resources associated with the DL power adjustment.

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. 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. To clearly clarify the legacy behaviours/procedures during the time resources associated with the DL power adjustment, it should be explicitly noted that the UE/IAB-MT may assume the same DL power adjustment according to the QCL/TCI chain rule.

Proposal 2: Support different DL power adjustments for the following signals/channels to handle the cell-specific or semi-static signals/channels.
· SSB (already agreed as not to apply the DL power adjustment)
· PDCCH DMRS (per the proposal 1 above)
· CSI-RS (based on TCI state ID or RS ID)
· PDSCH DMRS (based on TCI state ID or QCL/TCI chain rule)

Proposal 3: The UE/IAB-MT may assume the same DL power adjustment according to the QCL/TCI chain rule.
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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.
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[bookmark: _Ref71562471]Figure 2. Relationship between the DL PC assist information and the enhanced DL PC signaling.

IAB UL TX power control
The following agreements and FFS points on IAB UL Tx power control had been made [1]:
	
Agreement
The desired IAB-MT’s UL PSD range, provided by the IAB-MT to its parent-node, is indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:
· Multiplexing mode, 
· MT’s UL beam (e.g., SRI id), 
· (MT CC, DU cell) pair,
· DU resource configuration
· FFS: slot index
· FFS: timing mode (e.g., Case-6 timing)
 
Agreement
The desired IAB-MT’s UL PSD range, provided by an IAB-MT to its parent-node, is indicated via a new MAC-CE.
· The indication further includes the associated configurations for which the indicated PSD range is applicable.
· FFS: the range of values for the indicated PSD range and whether RAN4 input is needed. 
· FFS: IAB-MT’s behaviour in case the configured/indicated UL TX power is outside the indicated desired PSD range and whether RAN4 input is needed.

Conclusion
RAN1 to further discuss, under 8.10.2, whether to support new triggering conditions to send an updated PHR (e.g., upon change of multiplexing mode, or applying a desired DL TX power adjustment indication from a child-node).




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. For instance, in subclause 5.4.6 of [2] various conditions for PHR triggering are provided as follows:
· Condition #1: According to phr-PeriodicTimer.
· Condition #2: According to phr-ProhibitTimer + path loss change 
· Condition #3: According to new (or re-) configuration on PHR
· Condition #4: According to SCell activation
· Condition #5: According to PSCell addition or change
· Condition #6: According to mpe-Reporting-FR2 + mpe-ProhibitTimer
Given that the agreed desired PSD range report also could be a factor varying the remaining transmission power of IAB-MT (this is somewhat similar with MPE, i.e. condition #6), it seems that the following possibilities can be considered for more simple/explicit operations of PHR:
· Possible condition #7: New periodic/prohibit timer for simultaneous operations considering the desired PSD range
· Possible condition #8: New (or re-) configuration/indication of simultaneous operations considering the desired PSD range

Proposal 4: Send an 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).
· E.g. Introduce an additional periodic/prohibit PHR timer for simultaneous operations considering the desired PSD range
· E.g. Introduce a PHR triggering event for new (or re-) configuration/indication of simultaneous operations considering the desired PSD range

Conclusion
In this contribution, ETRI’s views on simultaneous operations for IAB were shown and the following observation and proposals were made:
Observation 1: According to the agreements from RAN1#106b-e meeting (i.e., “the indicated DL TX power adjustment is not applied to SSBs”), the IAB MT may not assume the configured Pc,SS (by powerControlOffsetSS) for the time resources where a non-TDM multiplexing mode is configured/indicated.

Proposal 1: Support one of the following options for IAB MT’s PDCCH power assumption under the DL power adjustment:
· Option 1: For the time resources associated with the DL power adjustment, the UE/IAB-MT may assume Pc,PDCCH (the assumed ratio of NZP CSI-RS EPRE to PDCCH EPRE), which is NOT 0 dB.
· Option 2: Introduce a higher-layer parameter to configure Pc,PDCCH (the assumed ratio of NZP CSI-RS EPRE to PDCCH EPRE) for the time resources associated with the DL power adjustment.

Proposal 2: Support different DL power adjustments for the following signals/channels to handle the cell-specific or semi-static signals/channels.
· SSB (already agreed as not to apply the DL power adjustment)
· PDCCH DMRS (per the proposal 1 above)
· CSI-RS (based on TCI state ID or RS ID)
· PDSCH DMRS (based on TCI state ID or QCL/TCI chain rule)

Proposal 3: The UE/IAB-MT may assume the same DL power adjustment according to the QCL/TCI chain rule.

Proposal 4: Send an 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).
· E.g. Introduce an additional periodic/prohibit PHR timer for simultaneous operations considering the desired PSD range
· E.g. Introduce a PHR triggering event for new (or re-) configuration/indication of simultaneous operations considering the desired PSD range
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