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Introduction
In the last meeting, several agreements were made regarding on other enhancements for simultaneous operation of IAB-node’s child and parent links. [1] In this contribution, we discuss timing modes, interference management and power control.

Timing modes
In this section, we discuss about case 6 timing mode and case 7 timing mode.
Case 6 timing mode
In previous RAN1#106-e meeting, the expansion of T_delta range was discussed regarding case 6 timing. In our understanding, T_delta range is irrelevant to case 6 timing since alignment to own DU downlink transmission timing was selected to support case 6 timing. Therefore T_delta range is only related to ISD, distance between IAB nodes, it is not need to expand the range of it unless ISD is needed to be increased. More importantly, the range of T_delta was from decision of RAN4, which is technically out of scope for RAN1. Thus, it needs not to be considered without any specific use cases or critical issue.

Case 7 timing mode
When IAB operates simultaneous reception, in order to align uplink reception timing of IAB-DU, TA adjustment to child IAB-MT and on what time resource new TA is applied were discussed. However indication to allow IAB to apply simultaneous reception is not discussed yet. For example, followings should be discussed.
· How an IAB node is indicated to operate simultaneous reception through signals. (e.g., F1-AP, DCI, MAC-CE)
· On what resource IAB node is allowed to operate simultaneous reception.
It was agreed that IAB node is indicated when parent IAB node applies case 7 timing. One remained consideration point is, who decides to apply case 7 timing for IAB node. Two cases can be considered. The first one is, IAB node is configured when to apply case 7 by the network. The other case is, IAB node decides to apply case 7 timing. That is, IAB node itself decides whether and when to apply case 7 timing and reports the information to its parent. It needs to be clarified since the signalling procedure can be different between two cases. No matter how the case 7 timing mode is decided for the IAB node, the indication or report should be given at least for specific time resources.
Proposal 1: Discuss following alternatives for determination of time resource when an IAB node applies Case 7 timing.
· Alt 1. An IAB-node is explicitly indicated by the parent node when case 7 timing is applied.
· Alt 2. An IAB-node decides and reports to the parent node when case 7 timing is applied.

The case 7 timing was agreed to be supported by legacy TA plus offset dedicated for case 7 timing. Detailed discussion regarding the offset is necessary. Considering the range of offset, the motivation of it should be noted. That is TA adjustment cannot achieve symbol level alignment due to the range of legacy TA adjustment. It is natural to consider the range of offset to support it. About granularity, it is dependent on the target accuracy of symbol level alignment. For example, if the target accuracy of symbol level alignment is same accuracy with legacy TA mechanism, same granularity with legacy TA is sufficient. Since the transmission timing of IAB-MT is decided by the offset and legacy TA, it is good point to start discussion that the granularity of offset is same with that of legacy TA mechanism.
Another discussion point is how the offset is given to IAB nodes. It can be delivered by group common manner and UE-specific manner. Since the offset of case 7 timing is originated from alignment of reception timing of parent IAB node, it is group common information. So it could lead misalignment in reception timing of parent IAB node when the offset is delivered in UE-specific manner since the transmission timing of child nodes can be different when certain nodes fails to receive the offset. It should be delivered by group common manner to prevent such misalignment, and similar method with DCI format 2_5, i.e., MT group specific manner can be employed.
Proposal 2: The additional TA offset for case 7 timing is indicated in MT group specific manner (e.g., similar with availability indicator in DCI format 2_5)

Interference management
In this section, we discuss about CLI enhancement for simultaneous operation.
CLI enhancement for simultaneous operation
In the previous meeting, the expansion of CLI measurement to L1/L2 measurement was discussed. The discussion was about parent-node receiving via L1/L2 the result of CLI measurements of its child nodes and the signaling is included as part of the recommended and/or not preferred beams reporting framework. It is our understanding that recommended/preferred beam reporting framework is not clear yet. Furthermore it need a totally new framework for CLI since the legacy CLI is based on L3 measurement. There is no clear motivation or use case for such a new framework and network planning is sufficient for it. More importantly, it is not feasible to make such a new framework considering only one meeting is left for this release.
Proposal 3: L1/L2 measurement based CLI is not supported for Rel-17 IAB.

Another remained issue is that how to exchange the H/S/NA information of neighbouring IAB nodes. It is quite simple and natural to consider that IAB node receives H/S/NA information of neighbouring IAB nodes when it receives own configuration with same manner. That is, it seems most intuitive and appropriate to receive through F1-AP in a form that reuses the existing H/S/NA configuration.
Proposal 4: The exchange of H/S/NA information of neighboring IAB nodes should be done together with its own H/S/NA configuration.

Power control
In this section, we discuss about uplink and downlink power control, and CU indicating information to assist power control.
Uplink power control with assistance information
The motivation of uplink power control with assistance information is to resolve power shortage problem when the node operates in simultaneous operation, that is, the MT and DU transmits simultaneously. So it is natural for desired uplink power control request of IAB node to be limited only for simultaneous transmission. In other words, IAB-MT can request desired uplink power only for the resources that IAB node is operating in simultaneous transmission within the resources.
The desired uplink power control was agreed to be desired dynamic range, and the detail of how to indicate it was discussed. Two options can be considered: the desired dynamic range can be represented by considering maximum output power or PHR as a reference point. The PHR is the value of subtracting configured output power from configured maximum output power, which means it can be positive or negative. In case configured output power is larger than the configured maximum output power, the PHR is calculated to be negative even actual transmission power is configured maximum output power since it cannot exceed configured maximum output power. That means it needs more bits for desired dynamic range in case the PHR is considered as a reference point depending on cases. Besides, PHR is time-varying value and also outdated information which can lead misunderstanding between parent IAB node and the IAB node when it is considered as a reference point. In that sense, configured maximum output power should be the reference point for reporting desired dynamic range. However the reporting mechanism of PHR is a good start point for reporting desired dynamic range considering similarity between them.
Proposal 5: The configured maximum output power is a reference point for desired dynamic range for uplink power control.

Downlink power control with assistance information
The motivation of downlink power control was that when an IAB node operates simultaneous reception, the received power difference between two links lead performance degradation due to the dynamic range of IAB itself. Since it is the use case of downlink power control with assistance information, that enhanced downlink power control should be limited to case when IAB node operates simultaneous reception, that is, IAB-MT can request desired downlink power on the specific resource that IAB-MT was indicated to operate simultaneous reception.
According to the agreement of 106-e meeting, the desired DL TX power adjustment can further be associated with spatial configuration (e.g., MT’s DL RX beams) is stated. Our understanding regarding the example of spatial configuration is that there is no downlink reception beam report in current framework in NR, even the selection of reception beam is up to implementation. Furthermore there is no indication of gNB to UE for selection of downlink reception beam. Therefore downlink reception beam cannot be considered as the further association with spatial configuration. In that perspective, the legacy CSI framework is natural to be the starting point for the discussion of spatial configuration. The legacy CSI framework should be primarily considered for the desired power adjustment request. The most intuitive method is adding the desired power to the CSI report, considering the minimum specification impact. If there is clear limitation or use case that cannot be supported by the legacy CSI framework based desired downlink power request, then a new report mechanism for desired downlink power request can be considered.
Proposal 6: Downlink transmit power adjustment cannot be associated with downlink reception beam.
Proposal 7: Desired downlink transmit power is added to the CSI report for downlink power control with assistance information.

The desired power adjustment request should be considered from each point of view, those are from IAB node’s point of view and from the parent IAB node’s point of view. From IAB node point’s point of view, IAB node should request desired downlink power adjustment on the resource only if it is possible for adjustment. If this limitation is absent, the IAB node could request desired downlink power adjustment even constantly on the resource that parent IAB cannot adjust, which is basically signalling for nothing. Further the IAB node might expect the downlink power to be adjusted even it cannot be. To prevent such disaster, an IAB node can request the transmit power of parent IAB-DU to be reduced only when the transmit power of parent IAB-DU is higher than certain value, or an IAB node can request the transmit power of parent IAB-DU to be boosted only when the transmit power of parent IAB-DU is lower than certain value. In short, an IAB node needs reference for downlink power request even the certain threshold value can be discussed later. The powerControlOffsetSS which is contained in NZP-CSI-RS-Resource is appropriate to be the reference point, so IAB node can request desired downlink power control based on it.
Proposal 8: An IAB node can or cannot request desired downlink transmit power adjustment according to the current transmit power of parent IAB node.

From parent IAB node’s point of view, the response regarding the desired downlink power adjustment from IAB node is needed. That is, parent IAB node should indicate IAB-MT when the parent IAB node received the desired power adjustment from IAB-MT. It is noted that the reception of desired downlink power adjustment does not mean the parent IAB node adjusted transmit power with exact requested amount, since the decision of adjustment and even the amount of it is up to parent IAB. However if the change of parent IAB node’s transmit power is not indicated to the IAB node, it could affect the estimation of pathloss since the IAB node have no idea if the transmit power of parent IAB node is boosted, reduced or even unchanged. That is, parent IAB node should indicate the change of transmit power of itself which is conventionally updated by RRC in NR. However the desired power control of an IAB node can be dynamically request or at least faster than RRC update since the request is based on the environmental change according to the simultaneous operation. Therefore enhancement regarding the downlink transmit power update is needed for the parent IAB node to dynamically indicate the IAB node. For that, MAC-CE and/or DCI can be candidate solutions for downlink transmit power update. The detailed method should be discussed.
Proposal 9: The downlink transmit power should be updated dynamically through MAC-CE and/or DCI.

The parent IAB node should indicate the reception of desired downlink power control request from an IAB node and update of changes in downlink transmit power. For each of these can be indicated separately or jointly. For separate indication, reception of desired downlink power control request can be indicated in a similar way to ACK and separately update of downlink transmit power can be indicated. Or it can be jointly indicated which will lead less spec impact. That is, the update of downlink transmit power can be interpreted as reception for desired downlink power request on the IAB side. In addition, to prevent constant request from IAB node, such indication (and reception of downlink power control request from IAB-MT) of parent IAB node can forbid the IAB-MT to request the desired downlink power control for certain time duration. (e.g., a specific number of slot or a subframe) The details of parent IAB node’s behaviour regarding the desired downlink power control request should be discussed.
Proposal 10: The parent IAB node indicates the reception of the desired downlink power adjustment request by updating the downlink transmit power, and this indication prevents the IAB node from requesting the desired downlink power adjustment for a specific time duration.

CU indicating information to assist power control
Instantaneous uplink/downlink power control based on assistance information is necessary, but since it does not mandate operation, it is rather the purpose of eliminating ambiguity than expecting power control. In order to reduce the probability of occurrence of such ambiguity, the CU configuring the maximum allowed power of the uplink/downlink according to the resource can be considered. That is, by changing the transmission power of the uplink/downlink according to the resource for performing the simultaneous operation, it is possible to prevent a decrease in the reception sensitivity of the MT/DU due to the Tx power shortage, Rx power imbalance, and SI in advance.
Proposal 11: The CU configures the maximum allowed transmit power according to the resource type.

Conclusion
In this contribution, we discuss on specifications of other enhancement for simultaneous operation of IAB. From the discussion, we obtained following proposals:
Timing Modes
Proposal 1: Discuss following alternatives for determination of time resource when an IAB node applies Case 7 timing.
· Alt 1. An IAB-node is explicitly indicated by the parent node when case 7 timing is applied.
· Alt 2. An IAB-node decides and reports to the parent node when case 7 timing is applied.
Proposal 2: The additional TA offset for case 7 timing is indicated in MT group specific manner (e.g., similar with availability indicator in DCI format 2_5)

Interference Management
Proposal 3: L1/L2 measurement based CLI is not supported for Rel-17 IAB.
Proposal 4: The exchange of H/S/NA information of neighboring IAB nodes should be done together with its own H/S/NA configuration.

Power Control
Proposal 5: The configured maximum output power is a reference point for desired dynamic range for uplink power control.
Proposal 6: Downlink transmit power adjustment cannot be associated with downlink reception beam.
Proposal 7: Desired downlink transmit power is added to the CSI report for downlink power control with assistance information.
Proposal 8: An IAB node can or cannot request desired downlink transmit power adjustment according to the current transmit power of parent IAB node.
Proposal 9: The downlink transmit power should be updated dynamically through MAC-CE and/or DCI.
Proposal 10: The parent IAB node indicates the reception of the desired downlink power adjustment request by updating the downlink transmit power, and this indication prevents the IAB node from requesting the desired downlink power adjustment for a specific time duration.
Proposal 11: The CU configures the maximum allowed transmit power according to the resource type.
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Agreements in RAN1#106-e
	Agreement
For Case 6 timing at a given IAB-node, the IAB-MT Tx timing is set by the node to the timing obtained for the node’s DL Tx.
· FFS: Need for additional details with reference to support of OTA synchronization (e.g. T_delta)

Agreement
For Case 7 timing at a parent node, the IAB-MT Tx timing of the node is obtained via the legacy TA loop plus an offset from the parent node.
· FFS range, granularity, and signaling details of the offset.

Agreement
An IAB-node is explicitly indicated by the parent node when Case 6 timing is performed at the IAB-node at least for specific time resources.
· FFS: whether the indication should be associated with another dimensions, e.g. multiplexing cases
· FFS whether an IAB-node is explicitly indicated by the parent node when Case 7 timing is performed at the IAB-node.

Conclusion
Details on the design of the indication of when Case 6 timing (and Case 7 timing, if agreed) is performed at the IAB-node are to be discussed under 8.10.1.   

Agreement
An IAB-node is explicitly indicated by the parent node when Case 7 timing is performed at the parent node.
· FFS for signalling details

Agreement
For the support of DU-to-DU measurement and report:
· For DU-to-DU CLI measurement:
· Option 1.1. no specific mechanism is specified (e.g., it is handled by the implementation, or the available techniques)
· For DU-to-DU CLI report:
· Option 2.1. no specific mechanism is specified (e.g., it is handled by the implementation, or the available techniques)

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

Conclusion
Discuss under 8.10.1 whether CLI measurements should be included in the beam report from a node to its parent node.

Conclusion
In Rel-17 the following may be up to network implementation, no specific specification work required:
· Differentiating access and backhaul slots.
· Restricting simultaneous operation of MT and DU to DL slots.

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
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.
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