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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 and power control.

Timing modes
In this section, we discuss about case 6 timing mode and case 7 timing mode.

Case 6 timing mode
During RAN1#107-e meeting, it is agreed to update Rel-16 OTA synchronization specification to support case 6 timing without specification impact other than T_delta range. As there should be no specification impact according to the agreement, even if the T_delta range is extended, changing the granularity or increasing the number of bits should be avoided since such enhancements derive the specification impact. That is, only the extension of the T_delta range within 11 bits in which the existing T_delta is transmitted is desirable and only way to go. Regarding detailed range of extension on T_delta, LS should be sent to RAN2. Also, in such a case that number of bits or granularity of it is not changed, there is no need to update the existing delay estimation formula, so the FFS point of the RAN1#107-e agreement below should be deleted.
	Agreement
Select Alt 2 from the aforementioned RAN1#106b-e agreement without specification impact other than the following:
· Alt A: the T_delta range is updated to support Case 6 timing.
FFS: Update of one way delay estimation equation in TS38.213 subclause 14



Proposal 1: Send LS to RAN2 for detailed range of T_delta and do not update one way delay estimation equation.

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 2: Discuss following alternatives to determine time resource to apply Case 7 timing at the IAB-node.
· Alt 1. An IAB-node is explicitly indicated by the parent node when Case 7 timing is performed at the IAB node.
· Alt 2. An IAB-node decides and reports to the parent node when Case 7 timing is performed at the IAB node.

Power control
In this section, we discuss the desired IAB-MT’s UL PSD range and the desired DL TX power adjustment.

The desired IAB-MT’s UL PSD range
It was agreed that the indication of desired IAB-MT’s UL PSD range can be associated with various configurations. The only left configuration to be discussed is slot index. Since it was agreed in previous meeting that slot index is optionally indicated for provided DL TX power adjustment indication, same rule can be applied for desired UL PSD range and desired DL TX power adjustment. Furthermore we should not forget the motivation of desired UL power indication, that is, simultaneous operation of IAB-MT transmission. Considering that, the desired IAB-MT’s UL PSD range should be at least associated with simultaneous operation of IAB-MT transmission. However so far, the explicit or implicit indication or determination method for multiplexing mode or even it is TDM mode or not is not decided yet. Therefore slot index can be indicated for desired UL PSD range alternatively considering it is the last meeting for Rel-17 and what we have for decision.
Proposal 3: Support optionally indicating “slot index” in the desired UL PSD range indication, that comprises indicating a list of one or multiple slot indices for which the associated UL power control is expected to be applied.

The desired DL TX power adjustment
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 operation with MT reception, that is, IAB-MT can request desired downlink power on the specific resource that IAB-MT was indicated to operate simultaneous operation with MT reception.
The details of how the IAB can request a DL Tx power adjustment should be discussed. There can be a set of beams where the parent cannot adjust DL Tx power, and it is redundant and inefficient in terms of signalling if the IAB continuously requests for this. It is also not desirable for IAB node that the Tx power of DL beams is expected to be adjusted but actually cannot be. Therefore, it would be appropriate for the parent IAB node to provide the IAB a candidates of DL beams which is capable of DL Tx power adjustment. Without loss of generality, there would be an operable range of power control, however request beyond the range should be avoided. Therefore, it is better for the parent to provide the candidates of the offsets that can be adjusted to IAB node and request of the IAB node should be based on it. For example, the parent IAB indicates the set of DL beams capable of power control based on TCI state ID or RS ID, and at the same time the parent IAB indicates sets the offset range, i.e., power headroom for adjustment, to the IAB node. Based on those, the IAB node request desired DL Tx power adjustment based on the indicated DL beam and offset range.
Proposal 4: The candidates of MT’s DL beam (e.g., TCI state ID or RS ID) and offset range is provided by parent IAB node to IAB node and IAB node requests desired DL Tx power adjustment based on them.

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’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 5: An IAB node can or cannot request desired downlink transmit power adjustment according to the current transmit power of parent IAB node.

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 6: 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.

Conclusion
In this contribution, we discuss on specifications of other enhancement for simultaneous operation of IAB. From the discussion, we obtained following proposals:

Proposal 1: Send LS to RAN2 for detailed range of T_delta and do not update one way delay estimation equation.

Proposal 2: Discuss following alternatives to determine time resource to apply Case 7 timing at the IAB-node.
· Alt 1. An IAB-node is explicitly indicated by the parent node when Case 7 timing is performed at the IAB node.
· Alt 2. An IAB-node decides and reports to the parent node when Case 7 timing is performed at the IAB node.

Proposal 3: Support optionally indicating “slot index” in the desired UL PSD range indication, that comprises indicating a list of one or multiple slot indices for which the associated UL power control is expected to be applied.

Proposal 4: The candidates of MT’s DL beam (e.g., TCI state ID or RS ID) and offset range is provided by parent IAB node to IAB node and IAB node requests desired DL Tx power adjustment based on them.

Proposal 5: An IAB node can or cannot request desired downlink transmit power adjustment according to the current transmit power of parent IAB node.

Proposal 6: 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.

Reference
[1] RAN1 chairman’s notes, RAN1 #107-e, e-Meeting, September 11th – 19th, 2021

Agreements in RAN1#107-e
	Agreement
The dynamic range of the MAC CE case #7 timing offset indication is 12 bits.
· FFS the numerical values of the endpoints of the range
 
Agreement
Select Alt 2 from the aforementioned RAN1#106b-e agreement without specification impact other than the following:
· Alt A: the T_delta range is updated to support Case 6 timing.
FFS: Update of one way delay estimation equation in TS38.213 subclause 14

Conclusion
In Rel-17 there is no specification support for the indication of “timing mode” in the desired/provided DL TX power adjustment or the desired UL PSD range indication.
· Note: This does not prevent the indication of case 6 timing mode and UL PSD range as separate conditions to enable a given multiplexing case.
 
Conclusion
In Rel-17 there is no specification support for the indication of “DL signal/channel type” in the provided DL TX power adjustment indication.
 
Agreement
Send an LS to RAN4 to specify the range of values for the indication of the desired/provided DL TX power adjustment, as well as the range of values for the indication of the desired MT UL PSD range.
LS is endorsed in R1-211XXXX (to be reviewed and endorsed on Nov 29~30).
 
Agreement
The provided DL TX power adjustment is applied only to PDSCH and its associated DMRS and PTRS.
 
Agreement
The indicated desired/provided DL TX power adjustment is in terms of a relative offset to the PDSCH a CSI-RS TX power that is RRC configured.
 
Conclusion
For Rel-17, no further discussion in RAN1 on eIAB supporting new triggering conditions for sending an updated PHR.

Agreement
TCI state ID and RS ID (SSB ID and/or CSI-RS ID) is used to indicate IAB-MT’s DL beam for the desired/provided DL TX power adjustment indication by the IAB-node/the parent-node.
In case the desired/provided DL TX power adjustment indication does not include information about the associated IAB-MT’s DL beams, the adjustment is applied to all MT’s DL beams. 

Agreement
SRI is used to indicate IAB-MT’s UL beam for the desired UL PSD range indication.
In case the desired UL PSD range indication does not include information about the associated IAB-MT’s UL beams, the PSD range is applied to all MT’s UL beams. 

Agreement
Support optionally indicating “slot index” in the provided DL TX power adjustment indication, that comprises indicating a list of one or multiple slot indices for which the associated DL power adjustment is applied.
· FFS:  support of “slot index” indication in the desired DL TX power adjustment
· FFS:  support of “slot index” indication in the desired UL PSD range indication

Agreement
The indication of the desired/provided DL TX power adjustment and desired UL PSD range can further include:
· An indication of whether a desired/provided power configuration or adjustment is applied on FDM resources where the simultaneous MT’s and DU’s signals are non-overlapping in the frequency-domain and/or on non-FDM resources where the simultaneous MT’s and DU’s signals may overlap in the frequency-domain, for a given (MT CC, DU cell).

Agreement
Support optionally indicating “slot index” in the provided DL TX power adjustment indication, that comprises indicating a list of one or multiple slot indices for which the associated DL power adjustment is applied.
· Support of “slot index” indication in the desired DL TX power adjustment indication
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