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Introduction
This contribution provides a summary of the following email discussion:
[107-e-NR-eIAB-02] Email discussion on other enhancements for simultaneous operation of IAB-node’s child and parent links – Luca (Qualcomm)
· 1st check point: November 15
· Final check point: November 19

There are three areas of discussion:
· Timing modes, covered in section 1.
· Power control, covered in section 2
Within each discussion area different topics are purple highlighted.
FL agreements or conclusions from email discussion and/or online sessions are green highlighted.
Active discussion items for which companies’ input is sought are yellow highlighted.
Inactive discussion topics are grey highlighted.
NOTE: some proposals describe a downselection. The objective is to also perform downselection in this meeting in a subsequent round of discussion, as we need to complete this Rel-17 WI asap.



1 – Discussion on timing modes
This discussion relates to timing modes for enhanced multiplexing.
Related input from contributions:
	Nokia, Nokia Shanghai Bell
R1-2110776
	Proposal 2.1: Support Rel-17 OTA mechanism for maintaining DU Tx timing in case #6 timing mode by enhancing T_delta signal to support a common offset for both IAB-MT and IAB-DU Tx timing as OTA mechanism to support case #6 timing. 
• The common offset is the time difference of the DL Tx and UL Rx timing at the parent node (to correct potential misalignment of the DL Tx timing at the child node)
• Use the existing timing delta MAC-CE to indicate the time difference of the DL Tx and UL Rx timing at the parent node. 

Proposal 2.2: Case #6 timing shall be associated exclusively with case A multiplexing, when enabled, and signaling details shall be addressed after signaling details are addressed regarding enabling and indicating case A multiplexing.
Proposal 2.3: The dynamic range of case #7 timing offset indication should be 12 bits unsigned.

	 Huawei, HiSilicon
 R1-2110835
	Observation 1: Considering the positive only offset value without waste extra symbols at IAB MT, the upper limit of offset value should equal to one symbol duration.
Observation 2: Different multiplexing configurations, e.g. spatial parameters, operation mode, for simultaneously operation between MT and DU lead to different PSD range requirement.

Proposal 1: For OTA timing synchronization mechanism to enable/maintain Case 6 timing mode, no change or enhancement to the Rel-16 OTA synchronization specification is supported in Rel-17 for Case 6 timing.
Proposal 2: The value range of offset in Case 7 timing is -T_d≤offset≤T_d.

	Vivo
R1-2111034
	Proposal 1: The derivation of DU DL TX timing of Case 6 and Case 7 timing mode is based on Rel-16 OTA synchronization mechanism.
Proposal 2: For Case 7 timing mode, the range of the offset can be derived based on the maximum value of the UL TA and the length of one symbol. 
Proposal 3: The enhanced UL timing adjustment should not be applied to access UEs.

	Intel Corporation
R1-2111513
	Observation 1: An IAB-MT’s UL TX timing is not controlled by TA commands in Case#6 timing.
Observation 2: “An IAB-node operating solely in Case#6 timing during IAB-MT TX” is not a valid/possible definition and an IAB-MT TX only switch to Case#6 timing from Case#1 timing after parent explicit indication.
Observation 2: The operation details of the two Case#6 timing alternatives are listed as below.
In Alt. 1: 
	During Case#6 mode, IAB-MT UL TX timing is not controlled by TA and always set to IAB-DU DL TX timing.
	During Case#6 mode, to obtain/maintain DL TX timing, parent node can transmit Case#1 TA (does not expect response) and Case#1 Tdelta for IAB-node to calculate DL TX timing:  〖TA〗_case1/2+T_(delta,case1)=T_p.
In Alt. 2: 
	During Case#6 mode, IAB-MT UL TX timing is not controlled by TA and always set to IAB-DU DL TX timing.
	During Case#6 mode, to obtain/maintain DL TX timing, parent node can transmit Case#6 Tdelta where T_(delta,case6)= T_p/2 for IAB-node to calculate DL TX timing: 2T_(delta,case6)=T_p. Tdelta range needs to be changed accordingly. 
Observation 3: Although symbol-level alignment is supported for Case#7 timing, it will be beneficial to have an offset range that can also support slot-level alignment.
Proposal 1: Support Alt 1 for Case#6 timing (No change or enhancement to the Rel-16 OTA synchronization specification is supported in Rel-17 for Case 6 timing).
Proposal 2: The Case#7 timing offset range can be determined according to the maximum value with slot-level alignment:  〖TA〗_(offset,Case7)=T_p0+T_g ,where T_p0 is parent-MT RX propagation delay and  T_g is the switching gap between UL RX and DL TX at the parent node. 
Proposal 3: There can be two alternatives for explicit indication by the parent node when Case#7 timing is performed at the parent node: 
	Alt. 1: 〖TA〗_(offset,Case7) is transmitted every time parent node switches from Case#1 timing to Case#7 timing and can be used as explicit indication from parent node.
	Alt. 2: 〖TA〗_(offset,Case7) is not transmitted every time parent node switches from Case#1 timing to Case#7 timing. Additional signaling is needed to explicitly indicate that parent node is performed at Case#7 timing. 
Alt. 1 is preferred.

	ZTE, Sanechips
R1-2111592
	Observation 1: For case-6 timing , there are no dedicated TAcase6 to determine the DL Tx time of DU.
Observation 2: If the desired/provided DL TX power adjustment associates with (MT CC, DU cell) pair, the parent node cannot indicate appropriate DL Tx power adjustment when one MT CC corresponds to more than one {MT CC, DU cell} pairs at an IAB node and one desired/provided DL TX power adjustment parameter is indicated for each {MT CC, DU cell} pair.
Observation 3: If the desired IAB-MT PSD range associates with (MT CC, DU cell) pair, the parent node cannot indicate appropriate UL Tx power control parameter when one MT CC corresponds to more than one {MT CC, DU cell} pairs at an IAB node.
Proposal 1: For OTA synchronization for case-6 timing, no additional standardization is required, i.e., DL-Tx timing can be obtained through case-1 timing.
Proposal 2: The range of Toffset can refer to [2*min(Tdelta) - max(TP),0], the values of range are shown in Table 1. For the index mapping of the offset, the legacy Tdelta mechanism can be reused.
Proposal 3: An IAB-node is indicated by the parent node when case-7 timing is performed at the IAB-node.

	Samsung
R1-2111757
	Proposal 1: No change or enhancement to the Rel-16 OTA synchronization specification is supported in Rel-17 for Case 6 timing.

Proposal 2: The following is supported for the offset for Case 7 timing.
-	Range: ~ up to two OFDM symbols for a SCS of 2μ∙15kHz

	Lenovo, Motorola Mobility
2111953
	Proposal 1: Support Alt. 1 for enabling/maintaining Case 6 timing, i.e., reuse Rel-16 OTA timing for IAB-DU downlink transmissions with no change or enhancement.
Proposal 2: Support MAC CE signaling for activation/deactivation of Case 6 timing.
Proposal 3: Support MAC CE signaling for activation/deactivation of Case 7 timing.
Proposal 4: Support RRC configuration for Case 6 and Case 7 timing alignment in addition to dynamic signaling.
Proposal 5: Signalling for timing alignment indication is linked to multiplexing capability of the IAB node as well as whether the IAB node requires enhanced timing alignment.
Proposal 6: Support a unified framework for timing alignment Case 1, Case 6, and Case 7 timing modes.
Proposal 7: Support a capability signalling, e.g., number of IFFT/FFT windows, to indicate whether the IAB node requires timing alignment between IAB-MT and IAB-DU operations. If negative, the IAB node can transmit unaligned OFDM symbols (Case A) and receive/process unaligned OFDM symbols (Case B), which simplifies signalling and configuration significantly.

	LG Electronics
R1- 2111984
	Proposal 1: The OTA synchronization enhancement for case 6 timing is unnecessary.
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: The offset range for case 7 timing should be discussed.
· The propagation delay can only be accounted for case 7 specific offset, not N_TA,offset.
Proposal 4: To include propagation delay to case 7 specific offset, requirement of network operator is needed.

	NTT DOCOMO, INC.
R1-2112125
	Proposal 1: No change or enhancement to the Rel-16 OTA synchronization specification is supported in Rel-17 for Case 6 timing (Alt 1).

Proposal 2: The range of the offset value can be defined with considering the potential distance between grandparent node and parent node.

	Qualcomm Incorporated
R1-2112236
	Observation 2.1: 
The Rel-16 OTA synchronization mechanism can work while a node is operating solely in Case 6 timing (during MT Tx), provided the parent node provides T_delta updates (during MT Rx)

Proposal 2.1: 
Select Alt 2 and extend the T_delta range as necessary to enable OTA synchronization for a node operating in Case 6 timing.

Proposal 2.2: 
The N_"TA"  in the description of Timing Delta (in 38.213) is updated to include of Case 6 timing operation by the IAB-node and Case 7 timing operation by the parent node.

Proposal 2.3: 
The offset (N_(offset_Case7)) for Case 7 UL TX timing has a range equal to an OFDM symbol duration (including CP), and N_(offset_Case7)=T_(offset_Case7)  .16.64.T_c/2^μ, wherein T_(offset_Case7)=0,…,[136] is indicated via MAC-CE.

	CEWiT
R1-2109840
	Observation 1: IAB node following Case 6 timing impacts the value of T_delta signalled by the parent node and OTA synchronization at IAB node
Observation 2: IAB node falling back to TDM mode frequently for OTA synchronization is not an efficient and practical approach
Proposal 9: Parent node signals new TA value corresponding to case 6 timing, either explicitly or as additional offset, along with modified T_delta for OTA synchronization at IAB node following case 6 timing
Observation 3: Parent IAB node following Case 7 timing impacts the value of T_delta signalled by the parent node to IAB node and the OTA synchronization at IAB node
Proposal 10: IAB node performs OTA synchronization using legacy TA, additional offset, and modified T_delta values
Proposal 11: IAB node is indicated by the parent node the time instance at which IAB node operate in a multiplexing mode with case 6 timing
Observation 4: Parent node is unaffected by an IAB node operating in case 7 timing and there is no need of explicit indication from parent node to indicate to the IAB node when Case 7 timing is performed at the IAB-node
Proposal 12: IAB node in case 7 timing inserts additional guard symbols at IAB-DU to avoid overlap with IAB-MT
Observation 5: Interference experienced over the whole slot might not be uniform in symbol level alignment
Proposal 13: Study the impact of symbol level alignment on reference signal configuration and interference measurement

	Ericsson
R1-2112357
	Observation 8	Using Case-6 timing for the MT’s UL eliminates the need for implementing variable transmission timing.
Observation 9	IAB-MT transmissions in DL slots can provide higher flexibility in configuring resources.
Observation 10	IAB-MT transmissions in DL slot make an IAB-node more similar to a gNB with minimum effect on UE operation.
Observation 11	Case-6 only is a valid configuration that can provide clear advantages especially for wide-area deployments and for TDD patterns with a single UL slot.
Observation 12	In Case-6 timing, the IAB-MT timing is not determined by the parent IAB-node, the TA is set by the IAB-node.
Observation 13	An MT is always aware of the N_TA equivalent to its current TA. The TA framework definitions are also well defined for the Case-6 timing configuration.
Observation 14	By agreement, the IAB-MT cannot follow TA commands, while the IAB-node is operating in Case-6 timing configuration.
Observation 15	Presently, T_delta,index is unspecified for values beyond 1199.
Observation 16	The RAN4 recommendations in Rel-16 on the T_delta range cover only cases when the parent IAB-node’s UL reception timing is strictly advanced relative to the DL transmission timing, i.e., Case-1, not Case-6.
Observation 17	Rel-16 OTA synchronization specification does not support maintaining Case-6 timing mode.
Observation 18	The minimum index values for T_delta,index in a Case-6 timing configuration are supported by current specification of the T_delta MAC CE signaling format.
Observation 19	Changing IAB-node configuration to a Case-1 timing configuration is not a solution to maintaining the state of Case-6 timing configuration.
Observation 20	Alt 1 in the RAN1#107-e agreement to downselect an OTA timing synchronization mechanism to enable/maintain Case 6 timing mode violates a previous agreement.
Observation 21	There has not been any discussion so far on how to initialize a parent IAB-node’s UL Rx for receiving from an IAB-node operating in Case-6 timing. There must be at least one initial successful reception.
Observation 22	The parent IAB-node knows neither T_PN nor the IAB-node’s TA, unless provided with additional information.
Observation 23	For a parent IAB-node to know its child BH link propagation delay to an IAB-node to be operating in Case-6, the IAB-node can provide either its TA or its estimate of its parent BH link propagation delay.
As an alternative to signaling TA or T_PN to the parent node, the IAB-node could simply indicate to its parent node by how much the IAB-node would change its timing from its current UL Tx timing to the target UL Tx timing. The parent node can then know by how much a future UL Rx timing during Case-6 operation will differ from the parent node’s current one.
Observation 24	One of the following three alternatives can be selected to initialize a parent IAB-node’s UL Rx timing for receiving from an IAB-node operating in Case-6 timing:
The IAB-node indicates to its parent node Alt. 1: its TA, or Alt. 2: its estimate of its parent BH link propagation delay, or Alt. 3: by how much it will change its UL Tx timing from its current timing to the target timing.
Proposal 2	Case-6 operation should be given the same principal support by specification as Case-1 or Case-7.
Proposal 3	Extend the valid T_delta,index range from (0,1…1199) to (0,1…2047).
Proposal 4	Extending the bit field of the T_delta MAC CE to 12 bits.
Proposal 5	Support Alt 2, updating the Rel-16 OTA synchronization specification to allow maintaining Case 6 timing mode in an IAB-node.
Proposal 6	Select Alt. 3: For a parent IAB-node to initialize its UL Rx timing for receiving from an IAB-node operating in Case-6 timing, the IAB-node indicates to its parent node by how much it will change its UL Tx timing from its current timing to the target timing.
Proposal 7	The explicit indication by the parent node when Case-6 timing is performed at the IAB-node should be acknowledged by the IAB-node.
Proposal 8	The signaling of the parent node Rx timing initialization value for Case-6  by an IAB-node, after it received an explicit indication by the parent node to operate in Case-6, is treated as an acknowledgement.
Proposal 9	The signaling of TA, propagation delay or timing offset by an IAB-node to the parent IAB-node is a request by the IAB-node to the parent IAB-node to operate in Case-6.
After performing Case-6 timing for some time, an IAB might need to switch from Case-6 to Case-1. We propose that the same mechanism is used for switching timing from Case-6 to Case-1 as we proposed for switching from Case-1 to Case-6. After that, the standard TA commands can be used for finetuning.
Proposal 10	For an IAB-node to initially set its UL Tx timing for transmissions after switching from a Case-6 operating to Case-1, the parent IAB-node indicates by how much it will change its UL Rx timing from its current timing to the target timing.




The following is the list of main remaining aspects on timing within the context of this agenda item (Note: some related aspects are discussed in 8.10.1, e.g. details on the design of the indication of when Case 6 timing is performed at the IAB-node):
1. If and how the Rel-16 OTA synchronization specifications need to be updated to support OTA synchronization while operating in Case 6 timing.
2. Range of values for the Case 7 timing offset.
There are some additional potential discussion points based on the input from the contributions. The FL recommendation is to further evaluate them for a subsequent round of discussion in this meeting.


OTA synchronization while operating in Case 6
The required action is to perform the downselection for the following agreement from RAN1#106b-e:
	RAN1#106bis-e Agreement
RAN1 to downselect in RAN1#107-e one of the following for an OTA timing synchronization mechanism to enable/maintain Case 6 timing mode:
· Alt 1: no change or enhancement to the Rel-16 OTA synchronization specification is supported in Rel-17 for Case 6 timing.
· Alt 2: in Rel-17 the Rel-16 OTA synchronization specification is updated to support OTA synchronization for an IAB-node operating solely in Case 6 timing during IAB-MT Tx. 
· FFS range of T_delta.
NOTE: this is to provide a feasible solution to the RAN1#103-e agreement: “An IAB-node can rely on an OTA timing synchronization mechanism to enable/maintain Case 6 timing mode”



There is still a split view among companies on this subject. The FL assessment is that the RAN1#103-e agreement calls for an OTA solution that should work specifically for Case 6 timing without any assumption on a dependency on Case 1 operation. On the other hand the FL acknowledges that OTA synchronization can work for a node switching between Case 6 and Case 1 fast enough to enable OTA synchronization updates during Case 1 operation. The fundamental issue is that the most straightforward interpretation of the RAN1#103-e agreement is that an OTA synchronization solution needs to be available when a node, during MT Tx, operates solely in Case 6.
It seems there is consensus that the OTA synchronization mechanism defined in Rel-16 can work while a node is operating solely in Case 6 timing (during MT Tx), provided the parent node provides T_delta updates (during MT Rx). The only thing to address is to ensure T_delta has sufficient range to cover the required numerical values. This is deemed a relatively easy modification to the specifications, so it should not be too controversial. As a result, the FL recommendation is to take the following compromise:
FL Proposal 1.1a:
Select Alt 2 from the aforementioned RAN1#103-e agreement with the constraint that the only signaling modification is an updated range for T_delta.
	Company
	Do you agree with FL Proposal 1.1a?
	Comments

	Intel
	Yes
	We can live with Alt.2. 

We understand that during Case#6 timing, Tdelta can be measured at the parent node according to the offset between UL RX slot boundary the DL TX slot boundary (divided by 2). The IAB-node operating on Case#6 can decide its DL TX timing according this Case#6 Tdelta. 

	Ericsson
	Agree
	We do not think Alt.1 is in compliance with the RAN1 #103 agreement.

	AT&T
	Agree
	

	NTT DOCOMO
	Yes
	

	LG
	No
	According to agreements, it is clearly stated that the Tx timing of IAB-MT when case 6 timing mode is set by the DL Tx of IAB-DU, which is not depend on the TA mechanism, and it can rely on an OTA timing synchronization mechanism, which is different from the direct timing indication. Therefore it is our understanding that it is unnecessary to enhance OTA synchronization.

	ZTE, Sanechips
	No
	It is not clear for us that only expanding the range of Tdelta can work well for case 6. As raised by some companies, IAB-MT UL TX timing is not controlled by TA and always set to IAB-DU DL TX timing, i.e. there is no dedicated TA loop for case 6, even if with expanding Tdelta range, the OTA synchronization mechanism defined in Rel-16 with notation of   is not a complete solution for case 6 timing.  Thus, considering the  timeline of Rel-17, we think operating solely in Case 6 timing should be deprioritized, and Alt.1 should be supported.

	Samsung
	No
	As expressed by LG and ZTE, Case 6 timing relies on TA mechanism any more during Case 6 timing. So, we are not sure how to calculate DL Tx timing with the updated range for T_delta. In our view, it is not different from Case 1 timing unless there are any further impacts on OTA mechanisms in Rel-16. With these reasons, we support Alt.1 

	Nokia
	Agree
	

	CEWiT
	Partially yes 
	We support Alt 2 and agree that T_delta need to be updated. Also share similar view with Intel regarding the T_delta calculation. 
However, IAB node require updated TA corresponding to case 6 timing along with T_delta for OTA synchronization. How IAB node evaluate TA corresponding to case 6 timing for OTA synchronization is not clear and need further discussion. Based on RAN1#106-e agreement, IAB-MT Tx timing is set by the node to the timing obtained for the node’s DL Tx. That implies IAB node already has DL-Tx time. Therefore, TA for OTA synchronization cannot be obtained using this IAB-MT-Tx timing. 


	Huawei, HiSilicon
	No
	The RAN#103-e agreement does not enforce to enhance Rel-16 OTA based synchronization for IAB node operating solely in Case 6 mode. That is why we made the agreement at last meeting, i.e. to down-select from one of two alternatives. Alt.1 is clearly in line with the agreement. On the other hand, we do not think IAB node operating solely in Case 6 timing is typical or efficient as already discussed before.
In addition to this, we don't think with Alt.2 that the only specification change is to updated range for T_delta. There may be some other unidentified specification impacts as well. For example, OTA based synchronization formula would need to be changed since N_TA clearly is not the same as defined in current specification. Moreover, when the IAB node is operating with both case 1 and case 6 timing, the IAB node would need to differentiate whether T_delta would be associated with case 1 timing or case 6 timing. 
Overall, we don't see the technical merit or need of Alt.2. Considering that there are quite a number of open issues in both 8.10.1 and 8.10.2, we don't think we should spend more time on this issue.

	Lenovo, Motorola Mobility
	Yes
	Agree with moderator’s recommendation to move forward.

	Vivo
	No
	We also think OTA mechanisms in Rel-16 is sufficient assuming IAB node operates Case 1 timing anyway.



To address the concerns raised by LG, ZTE, and Samsung I would like to refer to Figure A below from R1-2112236. The figure illustrates a situation in which the DU Tx timing TxD at an IAB-node is skewed (advanced) by an amount e with the respect to the DU Tx timing TxPD at the parent node. Moreover the illustration shows that as long as NTA is equal to the difference between the MT Rx timing RxD and the MT Tx timing TxU at the IAB-node, and the parent node provides the expected T_delta value of ( RxPU – TxPD  )/2, then the IAB-node can compute correctly the estimate of the one-way delay Tp as NTA/2 + T_delta, as defined in Rel-16.
In other words, the estimation of Tp by the IAB-node does not depend on how the MT Tx timing is set, and it does not necessarily require an active TA closed loop controlled by the parent (which is clearly not available in Case 6 timing).
The only thing that is necessary is to define NTA as the difference between the MT Rx timing RxD and the MT Tx timing TxU at the IAB-node. The current description in 38.213 is consistent with this for the case of Case 1 timing. The description also requires an update to cover the case of Case 7 timing at the parent node as the offset with respect to Case 1 timing needs to be factored in somewhere. The definition of NTA as the difference between the MT Rx timing RxD and the MT Tx timing TxU at the IAB-node should take care of all cases. This should address Huawei’s concern on the specification.
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Huawei raised additional concerns. The first relates to a different interpretation of the RAN1#103-e agreement. This was discussed during last meeting as well and there is clearly a divergence of opinion. To the moderator, the statement “can rely on an OTA timing synchronization mechanism to enable/maintain Case 6 timing mode”, means that one can count on an OTA timing synchronization mechanism to maintain Case 6 timing without a dependency on other conditions, such as an implied switch back and forth with Case 1. On the other hand, as previously stated, the moderator concurs that in practice an IAB-node would indeed switch back and forth  from Case 1 to Case 6. However a robust solution defined by a standard should not rely on such assumption.
The second concern relates to the fact that additional specification beyond extending the range of T_delta may be required. One part of this, namely the update to the description of the computation of the estimate of the one-way delay, has been addressed above. It should also be noted that this part is not related to signaling specification, which is what the proposal focuses on. The part on the differentiation on the association of T_delta with Case 1 or Case 6 is a valid point. This is a situation similar to what was discussed in Rel-16 about ensuring coherence between the T_delta value and the TA, which was left to the implementation. One option is to do the same here, also considering that in tracking mode when the timing error is small, the numerical values of T_delta between Case 1 and Case 6 are in different ranges. Another option, perhaps more robust, would be to make the association explicit via signaling. 
In light of the above, the proposal is amended as follows, where the intent is to downselect in this meeting between Alt A and Alt B.


FL Proposal 1.1b:
Select Alt 2 from the aforementioned RAN1#106b-e agreement with one of the following:
Alt A: the T_delta range is updated to support Case 6.
Alt B: the T_delta range is updated to support Case 6 and the T_delta indication is associated with child MT Tx timing case at the time T_delta was measured.

	Company
	Do you agree with FL Proposal 1.1b?
	Comments and preference on Alt A vs. Alt B?

	Ericsson
	Agree
	Prefer Alt. A for simplicity, since T_delta ranges of Case-1 and Case-6 are disjunct (with margin).

	Huawei, HiSilicon
	No
	We don’t want to repeat the arguments which have been iterated several rounds. Our fundamental issue is that we fail to see the need to seek a solution to support a case not typical in practice. 

	CEWiT
	Yes
	Prefer Alt B   for better clarity

	Intel
	Yes
	Slightly prefer Alt.A, since Case#6 timing is controlled by the parent with explicit signalling. Hence, during Case#6 timing, an IAB-node knows the received Tdelta is related to Case#6. 


	Nokia
	Agree
	Preference for Alt. A if as Ericsson indicated there is agreement that T_delta range for case 1 and case 6 are over unambiguously unique ranges.  We are unclear on how Alt. B would be implemented.   It seems that T_delta should be associated with the timing case when T_delta is indicated rather than when T_delta is measured.

	
	
	

	Sharp
	Agree
	We support Alt. A for simplicity, as Nokia and Ericsson have maintained. 

	NTT DOCOMO
	Agree
	We support the proposal and prefer Alt.A for the simplicity.

	AT&T
	Agree
	Alt. A

	Lenovo, Motorola Mobility
	Yes
	

	ZTE, Sanechips
	No
	We still have two concerns:
1, As FL’s clarification, the given proposal is to define NTA as the difference between the MT Rx timing RxD and the MT Tx timing TxU at the IAB-node. But in our opinion, NTA has its legacy definition for TA(TA_offset is included in some cases) and legacy control mechanism(e.g. TA command), so it should not be reused to express the kind of difference.
2, Even if following the proposal, in case 6, the MT UL timing should be always set to DU Tx timing, thus T_delta value (( RxPU – TxPD  )/2) may changed frequently whilst Tp is changed. The result is T_delta should be informed to IAB node frequently. 
To sum up, we think the case 1 timing is good enough to maintain the multiplexing cases in Rel-17, and no strong demand to support additional OTA solution.





Case 7 timing offset
There are several proposals with varying limits on the range for this offset. Given this offset is expected to be static or at most slow varying and hence be low overhead, the most flexible proposal is recommended at this stage. 
FL Proposal 1.2a:
The dynamic range of the MAC CE case #7 timing offset indication is 12 bits.
	Company
	Do you agree with FL Proposal 1.2a?
	Comments

	Intel
	Yes
	We support the 12 bits TAoffset range (same as TA), so that both symbol-level and slot-level alignment can be supported for Case#7. 

	Ericsson
	Agree
	

	AT&T
	Agree
	

	NTT DOCOMO
	Yes
	

	LG
	Yes
	

	ZTE, Sanechips
	Agree in principle
	With the decision of 12 bits overhead, the range of Toffset is still unknown. We wonder if RAN1 can give the detailed range value for reference, e.g., the range of Toffset can refer to [2*min(Tdelta) - max(TP),0], or it can be determined by other groups, such as RAN4/2. 

	Samsung
	No
	We believe at most 2 OFDM symbols for symbol-level alignment is sufficient. In our understanding, 9 bits are enough to cover it.

	Nokia
	Agree
	

	CEWiT
	Yes
	

	Huawei, HiSilicon
	Agree
	

	Lenovo, Motorola Mobility
	Yes
	

	vivo
	Yes
	



In response to ZTE’s comments an FFS point is added to determine the actual numerical values for the endpoints of the range, which RAN1 can work on in the remainder of this meeting.
There is only one company not supporting the proposal so the FL recommends we move forward toward an agreement to be proposed for endorsement in email for the 1st checkpoint.
FL Proposal 1.2b:
The dynamic range of the MAC CE case #7 timing offset indication is 12 bits.
· [bookmark: _Hlk87818180]FFS the numerical values of the endpoints of the range





2 – Discussion on power control
This topic relates to the discussion on the enhanced DL/UL power control and the related solutions.
Related input from contributions:
	Nokia 
R1-2110776
	Proposal 3.1: DL TX power adjustments are not applied for cell-specific signals and channels such as CSI-RS and common PDCCH. 
Proposal 3.2: DL Tx power adjustment shall be applied to resources configured as semi-static soft on a given (MT CC, DU cell) pair, for a given time duration (i.e., number of slots). 
Proposal 3.3: Indication of desired/applied power is provided relative to measured/transmitted DL RS ID power associated with the corresponding TCI state used to maintain the link. 
Proposal 3.4: Draft an LS to RAN 4 to assist in assessing the required range and resolution of desired/applied DL Tx power adjustment indication 
Proposal 3.5: Desired UL PSD range shall be applied to resources configured as semi-static soft on a given (MT CC, DU cell) pair, for a given time duration (i.e., number of slots). 
Proposal 3.6: Draft an LS to RAN 4 to assist in assessing the required range of UL PSD indication in support of power balancing for simultaneous IAB Tx. 
Observation 3.1: Decisions to support specification of new triggers for PHR reporting can be made by RAN 2 without RAN1 input.

	Huawei, HiSilicon
R1-2110835
	Proposal 4: No new triggering conditions for sending an updated PHR is supported for IAB.
Proposal 5: Multiple desired IAB-MT PSD range can be provided together with different sets of associated configurations, e.g. different UL beams, FDM or not, etc. 
Proposal 6: The DL TX power adjustment should be based on the reference TX power of DL reference signal e.g. CSI-RS, and it is applied to PDSCH and accordingly to DMRS, PT-RS. 
Proposal 7: An power offset is provided via MAC-CE as the indicated DL Tx power adjustment to IAB MT. This power offset provides assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE, and can be used to derive CSI feedback for adjusted DL TX power. 
Proposal 8: The DL Tx power adjustment indication provided by parent-node to IAB-MT is not necessary to be associated with Case 7 timing mode.

	vivo
R1-2111034
	Proposal 4: For DL power control, IAB MT determines the desired power adjustment based on CSI-RS RSRP measurement. 
Proposal 5: The CSI reporting framework is used for power adjustment reporting, e.g., the linkage is assumed for the reporting resource and the measurement resource. 
Proposal 6: The desired power adjustment is reported per the following multiplexing case, i.e., simultaneous MT Rx/DU Rx or simultaneous MT Rx/DU Tx. 
Proposal 7: The desired power adjustment is reported per TCI. 
Proposal 8: The dynamic PSD range for MT UL transmission is reported per the following multiplexing case, i.e., simultaneous MT Tx/DU Tx or simultaneous MT Tx/DU Rx. 
Proposal 9: The maximum UL TX power of IAB MT is determined based on PSD dynamic range of IAB MT.
Proposal 10: Quantization of the reported PSD range should be clarified in RAN1 specification, e.g., EPRE range is used to reflect the PSD range.

	ZTE, Sanechips
R1-2111592
	Observation 2: If the desired/provided DL TX power adjustment associates with (MT CC, DU cell) pair, the parent node cannot indicate appropriate DL Tx power adjustment when one MT CC corresponds to more than one {MT CC, DU cell} pairs at an IAB node and one desired/provided DL TX power adjustment parameter is indicated for each {MT CC, DU cell} pair. 
Observation 3: If the desired IAB-MT PSD range associates with (MT CC, DU cell) pair, the parent node cannot indicate appropriate UL Tx power control parameter when one MT CC corresponds to more than one {MT CC, DU cell} pairs at an IAB node.
Proposal 4: The transmission power of SSB can be used as the reference power for desired/provided DL TX power adjustment. 
Proposal 5: The desired/provided DL TX power adjustment should be associated with MT CC, not with (MT CC, DU cell) pair. 
Proposal 6: The desired/provided DL TX power adjustment should at least support to be associated with a combination of IAB-MT CC, time resource and IAB-MT’s DL beam (e.g. SSB). 
Proposal 7: Slot index should be confirmed for associating with desired/provided DL Tx power adjustment, and the time resource can be indicated by one or more slot indices with (pre-)configured periodicity(e.g. dl-UL-TransmissionPeriodicity). 
Proposal 8: The desired IAB-MT PSD range should be associated with IAB-MT CC, not with (MT CC, DU cell) pair. 
Proposal 9: The desired IAB-MT PSD range should at least support to be associated with a combination of IAB-MT CC, time resource and IAB-MT’s UL beam (e.g. SRI). 
Proposal 10: Slot index should be confirmed for associating with desired IAB-MT PSD range, and the time resource associating can be indicated by one or more slot indices with (pre-)configured periodicity(e.g. dl-UL-TransmissionPeriodicity). 
Proposal 11: Not support new triggering conditions to send an updated PHR.

	AT&T
R1-2111805
	Proposal 1: The desired DL power adjustment indication from the child to the parent node includes the following associated configurations/and or resources for which the indicated power adjustment is applicable: 
• MT’s DL beam via DL TCI state id 
• Multiplexing Mode 
• {MT CC, DU cell} pair 
• Resource type (H, S, or H and S) 
Proposal 2: The indicated DL power adjustment indications from the parent to the child node includes the following associated configurations/and or resources for which the indicated power adjustment is applicable: 
• MT’s DL beam via DL TCI state id 
• {MT CC, DU cell} pair 
• Starting slot index (to enable) or ending slot index (to disable) 

	Apple Inc.
R1- 2111893
	Proposal 1: IAB-MT reduces transmit power to meet the UL PSD limit 
• Alternatively, a TPC that results an UL PSD more than the threshold, implicitly indicates that simultaneous operation at the IAB-node is no longer allowed by IAB-parent 
Proposal 2: In addition to current events that trigger a PHR report, change of duplexing mode within an IAB node may trigger a PHR report at IAB-MT.

	Lenovo, Motorola Mobility
R1-2111953
	Proposal 8: Support indication of IAB-MT TL beam index, IAB-DU resource attributes, slot index, and timing mode in the message carrying the IAB-MT UL PSD range. 
Proposal 9: Support the IAB-MT reporting power headroom or power headroom offset to its parent node when the IAB-DU receives a DL power adjustment message from its child node. 
Proposal 10: The request message (IAB-MT to parent node) for DL TX power adjustment includes a requested value of power adjustment, e.g., in dB, with reference to the power of a CSI-RS resource. The request message additionally includes indication of IAB-MT’s DL beam index, DL signal/channel, and slot index. 
- Indication of DU resource attributes and timing mode needs to be justified. 
- Do not support indication of a “multiplexing mode” in the request message. 
Proposal 11: The response message (parent node to IAB-MT) for DL TX power adjustment includes a granted value of power adjustment, e.g., in dB, with reference to the power of a CSI-RS resource, as well as reference to the request message. The response message additionally includes indication of IAB-MT’s DL beam index, DL signal/channel, and slot index. 
- Indication of DU resource attributes and timing mode needs to be justified. 
- Do not support indication of a “multiplexing mode” in the response message.

	LG Electronics
R1- 2111984
	Proposal 5: Discuss how the indication of desired IAB-MT’s UL PSD range to be associated with multiplexing mode of MT-Tx. 
Proposal 6: 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 7: It needs to be clarified if the request/indication of desired DL Tx power adjustment is associated with slot index. 
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: Legacy triggering conditions to send a PHR is sufficient for simultaneous operation of IAB node.

	ETRI
R1-2111996
	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 

	NTT DOCOMO, INC.
R1-2112125
	Proposal 3: Desired IAB-MT PSD range can be associated with multiplexing operation modes. 
Proposal 4: The information of DL Tx power adjustment reported from IAB-node to a parent node and indicated from the parent node to IAB-node can be associated with multiplexing operation modes.

	Qualcomm Incorporated
R1-2112236
	Proposal 3.1: The indication of the desired DL TX power adjustment 
- is not associated with slot index or timing mode 
- can be associated with the DU resource configuration – especially whether MT’s and DU’s signals are FDMed or overlap in the frequency domain. 
Proposal 3.2: The reference DL TX power for an indicated desired adjustment (in terms of a relative offset) is the current DL TX power (EPRE) of the signals sent in the associated MT’s DL beam direction. 
Note. The desired DL TX power adjustment indication is already agreed to be associated/sent along with the MT’s DL beam configuration.
Proposal 3.3:  The range of values for the indicated desired parent-node’s DL TX power adjustment, should support both negative and positive values. 
- e.g., the range is INTEGER (-8..15) dB. 
Proposal 3.4: The indication of the desired IAB-MT’s UL PSD range 
- is not associated with slot index or timing mode 
- can be associated with the DU resource configuration – especially whether MT’s and DU’s signals are FDMed or overlap in the frequency domain. 
Proposal 3.5:  IAB-MT’s behavior in case the configured/indicated UL TX power is outside the indicated desired PSD range depends on the IAB-DU’s resource configuration. 
- If there is no simultaneous TX/RX by the IAB-DU, 
- Or on the IAB-MT’s UL resources overlapping with IAB-DU’s resources that are configured as soft and not explicitly indicated as available and when there is no configured IAB-DU cell-specific/semi-static signals and channels that would allow IAB-DU to consider its resources as hard o IAB-MT is expected to perform UL TX with the configured/indicated UL TX power 
- Otherwise (i.e., on the IAB-MT’s UL resources overlapping with IAB-DU’s resources that are configured/assumed as Hard, or configured as soft and explicitly indicated as available), o IAB-MT may not transmit the UL signal, or may transmit the UL signal with a reduced TX power. 
Observation 3.1: With legacy PHR and additional indication of the desired UL PSD range, the parent-node will have sufficient information about the status and limitations of the IAB-MT regarding its UL TX power. 
Proposal 3.6: There is no need to define new triggering conditions to send an updated PHR. 
Observation 3.2: Explicit indication of time resources (e.g., slot indices) for which DL TX power adjustment is provided results in more flexibility: 
- The parent-node will have more flexibility in setting its DL TX power by adjusting its TX power only in a subset of requested occasions e.g., in consideration of the impact on the other child-nodes of the parent-node. 
- The parent-node may adjust its DL TX power, not necessarily because of a request from the IAB-node, but e.g., to address its own limitations (such as interference, or power imbalance) when the parent-node simultaneously communicates with the IAB-node and its own parent. 
Proposal 3.7: The indicated DL TX power adjustment 
- Can be associated with slot index 
- Is not associated with timing mode or DL signal/channel type. 
Proposal 3.8: The reference power for the indication of Tx power adjustment for a DL signal/channel is the RRC configured/indicated TX power of that DL signal/channel. 
Observation 3.3: Based on the current spec and for the purpose of RSRP/RSRQ/SINR measurement, the downlink EPRE of a port of CSI-RS resource configuration is assumed to be constant across all configured OFDM symbols. Therefore, dynamic adjustment of CSI-RS TX power may impact the IAB-MTs/UEs’ measurements. 
Proposal 3.9: The indicated DL TX power adjustment is not applied to CSI-RS. 

	CEWiT
R1-2112267
	Proposal 1: The desired IAB-MT’s UL PSD range should be based on flexible offset decided by the IAB node without requiring extra RAN4 inputs. 
Proposal 2: The IAB node fallback to TDM mode if the configured/indicated UL TX power is outside the indicated desired PSD range. 
Proposal 3: The slot index should be included as a configuration associated with the parameter desired DL TX power adjustment 
Proposal 4: The DL Tx power adjustment, provided by the parent-node to IAB-MT, should be associated with the applicable slot index and DL signal/channel type 
Proposal 5: Transmit power used by parent node for the DL CSI-RS should be taken as the reference power for the indicated DL Tx power adjustment provided by the parent-node to the IAB-MT 
Proposal 6: Define a fixed table for the DL power adjustment range (e.g., like TPC table) in specifications and indicate a fixed value as an offset from parent node to IAB-MT.
Proposal 7: Transmit power used by parent node for the DL CSI-RS should be taken as the reference power for the desired parent-node’s DL Tx power adjustment provided by an IAB node to its parent-node. 
Proposal 8: Define a fixed table for desired parent-node’s DL TX power adjustment (e.g., like TPC table) in specifications and indicate a fixed value as an adjustment from IAB node to parent node.

	Ericsson
R1-2112357
	Observation 25 TX power control is a trade-off between power control flexibility and signaling overhead. 
Observation 26 UL PSD range indication and DL power control are introduced to support simultaneous transmission and simultaneous reception and typically, only for IAB nodes in Case-6 and Case-7 timing, respectively. 
Observation 27 The parent node performing UL/DL TX power control does not necessarily know about the IAB node’s H/S/NA resource configuration and there is no mechanism for efficient indication. 
Proposal 1 IAB-MT transmission in IAB-DU DL configured slots is supported.
Proposal 13 Provide slot-based multiplexing configuration (TDM or FDM) information to parent node for simultaneous operation. 
Proposal 14 Enhanced (UL and DL) power control is provided for symbols for which one or more of the following combinations of multiplexing mode, semi-static configuration, and dynamic indication applies: 
a. FDM-H/NA 
b. FDM-H/S where at least one RB set is not IA 
c. FDM-S/NA where at least one RB set is IA 
Proposal 15 A single indication can be used for requested DL TX power control for all combinations of MT’s DL beam and multiple MT’s CCs or DU cells. 
Proposal 16 A single indication can be used for responded DL TX power control for all combinations of MT’s DL beam and multiple MT’s CCs or DU cells. 
Proposal 17 Cell-specific signals are exempt from DL TX power control. 
Proposal 18 DL TX power adjustment is applied to PDSCH and associated CSI-RS. 
Proposal 19 The IAB-DU DL TX power control range follows IAB-MT power control requirements of the IAB-node, i.e., 5 dB for wide area nodes and 10 dB for local area nodes, in increments of 1 dB, and is requested and acknowledged in relation to the CSI-RS of the TCI state. 
Observation 28 Existing UL TX power control is independent of multiplexing mode, MT’s UL beam and DU resource configuration. Without clear benefits, a more refined and complex UL PSD reporting should not be specified. 
Proposal 20 A single indication can be used for the desired UL PSD range for all combinations of MT’s UL beam and MT’s CCs or DU cells. 
Proposal 21 Send LS to RAN4, asking RAN4 to specify the range of values for the indicated PSD range. 
Proposal 22 If the desired PSD range is not met, the IAB node is expected to fall back to its TDM configuration. 
Proposal 23 Discussions on whether to support new triggering conditions to send an updated PHR is down prioritized in RAN1 meeting #107. 



The following is the list of remaining aspects in the context of enhanced power management:
3. Associated configurations for indication of the desired/provided DL TX power adjustment and desired UL PSD range
4. Range of values for the desired/provided DL TX power adjustment and desired UL PSD range
5. Applicability of the provided DL TX power adjustment to cell-specific/semi-static DL signals
6. Reference power for the indicated desired/provided DL TX power adjustment
7. IAB-MT’s behaviour in case the configured/indicated UL TX power is outside the indicated desired range
8. Whether to support a new triggering condition to send an updated PHR

1. Associated configurations for indication of the desired/provided DL TX power adjustment and desired UL PSD range
RAN1#106bis-e already agreed to the following new signalling:
a. IAB-MT may send a MAC-CE signal to its parent-node to indicate its desired parent-node’s DL TX power adjustment, wherein this indication is sent along with the associated configurations/resources for which the adjustment is desired to be applied. 
b. IAB-MT may send a MAC-CE signal to its parent-node to indicate its desired MT UL PSD range, wherein this indication is sent along with the associated configurations/resources for which the PSD range is desired to be applied. 
c. Parent-node may send a MAC-CE signal to the IAB-node to indicate its provided DL TX power adjustment, wherein this indication is sent along with the associated configurations/resources for which the adjustment is to be applied.
The list of associated configurations/resources, for each of the above signalling, was further agreed. However, some aspects need further clarifications that will be discussed below.
1.1. “MT’s DL beam” is listed as one of configurations for desired/provided DL TX power adjustment. It needs to be further discussed how MT’s DL beam is indicated – e.g., via TCI state id.
1.2. “MT’s UL beam” is listed as one of configurations for the desired MT UL PSD range. It needs to be further discussed how MT’s UL beam is indicated – e.g., via SRI.
1.3. “DU resource configuration” is listed as one of the configurations for all the above signalling. It needs to be further clarified what exactly it refers to.
1.4. “slot index” and “timing mode” are possible configurations, for all the above signalling, that were left FFS whether they could be included in the list or not.
1.5. “DL signal/channel type” is a possible configuration, for provided TX power adjustment, that was left FFS whether it could be included in the list or not.

Regarding 1.1. indication of MT’s DL beam:
Most of the companies commenting on this aspect proposed to use TCI state id for the reference to MT’s DL beam.
FL Proposal 2.1a:
TCI state 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.
	Company
	Do you agree with FL Proposal 2.1a?
	Comments

	Intel
	Yes
	

	Ericsson
	Agree
	

	AT&T
	Agree
	We support this, and believe that all beam type indications should be aligned across 8.10.1 and 8.10.2 

	ETRI
	Yes with comment
	CSI-RS ID should be also included.
NR also supports implementational/configurational choices those are not to rely on TCI state for BM.

	NTT DOCOMO
	Yes
	

	LG
	Clarification needed
	Since it is our understanding that the transmit power of the whole DL signal/channels related in same TCI state is not adjusted, it needs to be clearly defined. For example, the power of cell specific signals should be not adjusted. On the other hand, if only the UE specific reference signal is included in the TCI stat ID, there seems to be no problem. Therefore, the TCI state ID can be used for indication if only UE specific reference signal (i.e., CSI-RS) is included in the TCI state ID.

	ZTE, Sanechips
	Yes
	

	Nokia
	Agree
	We would be ok with TCI state, although previous agreement related to beam restriction used RS ID.  If beam restriction and power control are part of the larger set of parameters for indicating proper enhanced multiplexing operation, it may be preferrable to use a consistent signalling framework, even if the result is effectively the same. 

	CEWiT
	Yes
	

	Huawei, HiSi
	Agree
	

	Lenovo, Motorola Mobility
	Yes
	

	vivo
	Yes
	

	
	
	



All companies essentially agreed to this proposal, with some comments that are addressed below.
Regarding the comments about unifying the beam indication framework, it is also the FL’s understanding and attempt to assure alignment across related 8.10.1 and 8.10.2 agreements. The FL proposal is updated to reflect this.
Regarding LG’s comment, we note that Proposal 2.8 discusses which signals/channels are subject of the provided DL TX power adjustment, indicated by the parent-node. This proposal is about the beam indication, and not the signal/channel types. It has been already agreed that an indication of the desired/provided DL TX power adjustment can be beam-specific – i.e., associated with specific MT’s beam directions. This proposal suggests using a TCI state id to refer to an MT’s beam direction. After indicating a TCI state id, a question remains that the power of which DL signal/channels, sent in the same direction of the indicated TCI state id, can be adjusted and Proposal 2.8 answers this question. 
We also acknowledge a valid point brought up by AT&T for Proposal 2.2a that is applicable here too: in case the beam indication is not provided, the desired/provided DL TX power adjustment should be applied to all MT’s DL beams. The updated proposal captures this note.
 FL Proposal 2.1b:
TCI state 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.
· FFS: whether RS ID (SSB ID and/or CSI-RS ID) can be additionally used for DL beam indication. 
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. 

	Company
	Do you agree with FL Proposal 2.1b?
	Comments

	Ericsson
	Agree
	IAB-specific SSBs would require to also include STC or SMTC index for correct beam determination

	Huawei, HiSilicon
	Yes
	We support the main bullet of proposal 2.1b.
For the FFS bullets, our understanding is that TCI state already covers SSB ID and/or CSI-RS ID. In addition, in Rel-15/16 SSB can be used as QCL source for PDCCH/PDSCH only during initial access, and in CONNECTED mode, only CSI-RS can be included in the TCI state indicated for PDCCH/PDSCH. As parent node is mandated to configure CSI-RS for tracking, and the MT can obtain both TypeA and TypeD QCL for receiving PDSCH from CSI-RS for tracking directly, and DL TX power adjustment is intended to be applied to PDSCH, thus we don’t see a strong motivation to use SSB for QCL for beam indication.


	CEWiT
	Yes
	

	Intel
	Yes
	We support the main bullet. 
For the FFS, we have similar concern that TCI state already covers SSB ID and/or CSI-RS ID. 

	Nokia
	Agree
	

	Sharp
	Agree
	

	NTT DOCOMO
	Yes
	

	AT&T
	Agree
	We do not see the need for the FFS. We also hope this can be aligned with the beam recommendation indication in 8.10.1

	Lenovo, Motorola Mobility
	Yes
	

	ZTE, Sanechips
	Yes
	

	
	
	




Regarding 1.2. indication of MT’s UL beam:
There has not been much feedback on this aspect. Hence, FL proposes to agree to SRI as it was captured as an example in the original agreement.
FL Proposal 2.2a:
SRI is used to indicate IAB-MT’s UL beam for the desired UL PSD range indication.
	Company
	Do you agree with FL Proposal 2.2a?
	Comments

	Intel
	Partially
	We think “spatial relations” for UL beam indication are more general and consistent with current specification. 

Also, this decision should be aligned with 8.10.1 on the topic of recommended beam indication. 

	Ericsson
	Disagree
	We do not think the PSD range should differ with respect to UL beams. Further, UL TX power control does not operate on a per-beam basis, hence, there is no need for the PSD range to do so either, in particular not for stationary nodes. Unless there is a clear benefit with this, at this point, we prefer to keep it simple.

	AT&T
	Partially
	Agree with Intel that alignment with 8.10.1 is essential. To compromise with Ericsson we suggest to make this indication optional – if not provided, it applies to all MT UL beams

	ETRI
	Partially
	Similar view with Intel and AT&T.

	NTT DOCOMO
	Partially
	We also prefer to align with the 8.10.1 discussion for the recommended beam indication.

	LG
	Yes
	

	ZTE, Sanechips
	Yes
	

	Nokia
	Disagree
	Agree with Ericsson that it is unclear why PSD range should be expected to be different with respect to UL beam.  Our understanding is that the goal is simply to balance Tx power between IAB DU and IAB MT and therefore link direction should not be relevant.

	CEWiT
	Yes
	

	Huawei, HiSi
	Partially
	We share similar view with DCM that this should aligned with the discussion in 8.10.1. 

	Lenovo, Motorola Mobility
	Fine
	

	Sharp
	Disagree
	We agree with Ericsson. 



Regarding the comments about unifying the beam indication framework, the FL proposal is updated accordingly.
Regarding Ericsson’s and Nokia’s comments, we note that RAN1#106bis-e already agreed the indication of desired UL PSD range can be optionally associated with the MT’s UL beams. The purpose of this proposal is to clarify how MT’s UL beams should be indicated/referred to. Also, the FL’s understanding about the logic behind having beam-specific desired PSD ranges is that depending on the implementation of an IAB-node, different pairs of the MT’s and DU’s beams (e.g., those that may be associated with the same or different panels/arrays) may be subject to different limitations. 

FL Proposal 2.2b:
SRI is used to indicate IAB-MT’s UL beam for the desired UL PSD range indication.
· FFS: whether RS ID (SSB ID and/or CSI-RS ID) can be additionally used for DL beam 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. 
	Company
	Do you agree with FL Proposal 2.2b?
	Comments

	Ericsson
	Partly
	We share the view with many companies that this should be aligned with 8.10.1, which, in our understanding, implies that RS ID should be the primary indicator and SRI should be FFS. Support the ability to associate with all MT UL beams.

	Huawei, HiSi
	Yes with comments
	We are OK with the main bullet.
For the FFS point, we think it is not necessary and it is a redundant design to support SSB ID and/or CRI. According to current specification, the UL transmission in BH link is scheduled by parent node DU using UL DCI, wherein the beam indication is done by SRI field. Although the SSB ID and CRI may be used as the spatial relation source RS for SRS, the SRS is anyway need to be transmitted in advance (e.g. for channel measurement and MCS determination). 
Hence we support using SRI to indicate IAB-MT’s UL beam for the desired UL PSD range indication. 

	CEWiT
	Yes
	

	Intel
	Partly
	We are okay with the main bullet. 

We also list below current uplink beam indication with Spatial Relation Info, which includes reference signal of SSB/CSI-RS/SRS. If adding FFS RS ID, is that the same as spatial relation info? Then why not directly put “spatial relation info is used to indicate IAB-MT’s UL beam…” in the main bullet? 




	Nokia
	Agree
	

	Sharp
	Agree
	

	NTT DOCOMO
	Partly
	We prefer to align with the 8.10.1 discussion for the recommended beam indication, and in our understanding SRI and RS ID are under discussion and they will be downselect.

	AT&T
	Agree
	We do not see the need for the FFS. We also hope this can be aligned with the beam recommendation indication in 8.10.1

	Lenovo, Motorola Mobility
	Yes
	

	ZTE, Sanechips
	Yes
	

	
	
	



FL Proposal 2.2c:
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. 


Regarding 1.3. clarification about DU resource configuration:
Based on the proposals and comments by the companies, indication of DU resource configuration may refer to any of the following:
· Indication of the resource types such as {hard, soft, both hard and soft} for a given IAB-DU cell, for which a desired/provided power configuration or adjustment is applied.
· Indication of whether a desired/provided power configuration or adjustment is applied on resources where MT’s and DU’s signals are FDMed and/or on resources where the signals overlap in the frequency-domain, for a given (MT CC, DU cell).

FL Proposal 2.3a:
With the understating that the desired/provided DL TX power adjustment and desired UL PSD range can be indicated for an associated IAB-node’s DU resource configuration, RAN1 to select one of the following options to further clarify what an indication of DU resource configuration refers to:
· Alt1. indication of the resource types such as {hard, soft, both hard and soft} for a given IAB-DU cell, for which a desired/provided power configuration or adjustment is applied.
· Alt2. indication of whether a desired/provided power configuration or adjustment is applied on FDM resources where MT’s and DU’s signals are non-overlapping in the frequency-domain and/or on non-FDM resources where the MT’s and DU’s signals overlap in the frequency-domain, for a given (MT CC, DU cell).
· Alt3. both Alt1 and Alt2. 

	Company
	Which alternative in FL Proposal 2.3a do you support?
	Comments

	Intel
	In the direction of Alt.2
	We think this DL/UL power control between IAB-node and its parent should be related to simultaneous transmission and semi-static H/S (Alt.1) does not directly reflect that.

But in Alt.2, the description seems limited to FDM/non-FDM.  We think TDM/non-TDM description will be more general.  

	Ericsson
	Alt.2
	

	AT&T
	Alt. 3’
	Similar to Intel we believe it should be both H/S and (TDM, non-TDM) which covers Alt. 2 as well.

	ETRI
	Maybe Alt.3
	Re the “non-FDM resources” in Alt.2, does it mean that SDM resources?
If so, we think both options should be considered.

We think the MT resources, which share the same time instance with the DU resource configured as NA by Rel-17 H/S/NA configuration, are not in the scope of this discussion. However, it is not clear that Alt.2 can clarify this by itself.


	NTT DOCOMO
	Maybe Alt 2
	The DL/UL power control information can be related to the simultaneous transmission/reception which can be reported as the multiplexing mode as well as TDM/non-TDM.

	LG
	Alt. 2
	It is our understanding that such resource types already has the priority rule between MT and DU, therefore Alt. 1 is not desirable.

	ZTE, Sanechips
	Alt 2 with comment
	Regarding Alt. 2, if more than one cells are operating on an IAB node DU, on a time instance, parent node has no idea which DU cell of IAB node DU is actually operating, a question is which DL TX power adjustment  parameters should be applied by parent node? So we suggest change  ‘for a given (MT CC, DU cell)’ to  ‘for a given MT CC’.

	Samsung
	Alt.2
	

	Nokia
	Preference for Alt. 1
	Since there is still some discussion needed on whether the parent node is always aware of whether the IAB node will be performing non-TDM operation, we would prefer an unambiguous interpretation of when the power adjustment is applied.  Parent node should be aware of IAB MT Tx power level without ambiguity for the purposes of resource scheduling.

	CEWiT
	Alt. 2
	

	Huawei, HiSi
	Alt.2
	Alt.1 may be too complicated on configuration/indication for enhanced multiplexing. Compare to Alt.1, Alt.2 seems more feasible as such indication is associated to FDMed or not. 

	Lenovo, Motorola Mobility
	Prefer Alt. 3
	

	vivo
	Alt.2
	



Majority of the companies agreed with Alt2, with some comments that are addressed below.
Some companies (including Intel, AT&T) commented on or interpreted Alt2 (which indeed intended to capture FDM/non-FDM resources) as TDM/non-TDM cases.  FL’s clarifications: the scope of these proposals is to provide some configurations to enable enhanced multiplexing (non-TDM) mode at an IAB-node. Hence, it may not really make sense to associate an indicated power configuration to a TDM mode, so the indication should already be limited to one of the non-TDM modes. Now, within the non-TDM mods, there could be some occasions/slots where the simultaneous MT’s and DU’s signals are FDM’ed (e.g., following the Rel-17 freq-domain HSNA configurations at the IAB-node and the parent-node), or the simultaneous MT’s and DU’s signals may overlap in the frequency domain. The point of Alt2 is to differentiate between these two cases, and support optionally indicating different provided/desired configurations for these different cases. 
Regarding Nokia’s comment that “parent node [may not] always [be] aware of whether the IAB node will be performing non-TDM operation”, this is generally true that the parent-node may not always and exactly know about the IAB-DU’s schedule. It may be worth noting that the same is applicable to e.g., the desired/provided guard symbols – as one can ask how the parent-node knows the IAB-DU really transmits/receives (or does nothing) before or after transitioning to or from MT’s TX/RX. Therefore, the FL’s understanding is that the parent-node should consider its own semi-static H/S/NA resource configurations, its own schedule of the IAB-MT, and the information about the IAB-DU HSNA resource configuration to identify the potential occasions where IAB-node may operate based on a specific multiplexing mode (such as FDM/non-FDM in Alt2). 
Regarding ZTE’s comment, we refer to the above response to Nokia’s comment, and note again that the parent-node may not ever know the exact/actual schedule of the IAB-DU, and hence the understanding is to use the available information to identify (and have a provision for) the resources where an IAB-node may operate based on a specific multiplexing mode. 
Given the clear majority in support of Alt2, and still some support for Alt1/Alt3, the FL proposal is updated as follows.
FL Proposal 2.3b:
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).
· FFS: additionally, an indication of the resource types such as {hard, soft, both hard and soft} for a given IAB-DU cell, for which a desired/provided power configuration or adjustment is applied.

	Company
	Do you agree with FL Proposal 2.3b?
	Comments

	Ericsson
	Agree
	

	Huawei, HiSi
	Yes
	We see the benefit of including the applicability of FDM or not in the indication of desired DL TX power adjustment and desired UL PSD range which indeed may have different requirements on the power control.  

	CEWiT
	Yes
	

	Intel
	Yes
	Thanks for the moderator’s explanation. 

	Nokia
	Agree
	

	Sharp 
	Agree
	

	NTT DOCOMO
	Yes
	

	AT&T
	Agree
	

	Lenovo, Motorola Mobility
	Yes
	

	ZTE, Sanechips
	No
	Thanks for the moderator’s explanation. But we still have some technical concerns on the granularity of per (MT CC, DU cell).
Taking two DU cells operating on an IAB node as an example, IAB node may report two different desired DL TX power adjustment for each DU cell on a time resource(FDM resource/non-FDM resource), then parent node may provide two set of provided DL TX power adjustment to IAB node. For a specific time resource, IAB node may have to determine which multiplexing mode can be done based on the DL power adjustment information, but it is confused which value should be assumed. If one value was chose by IAB node, but the parent finally uses another one, there will be problems.  So we still think the granularity should be per  MT CC other than per (MT CC, DU cell).




Regarding 1.4. whether to include indication of “slot index” and “timing mode”:
For indication of the “slot index”, and based on the views shared by the companies:
· Most of the companies proposed to include “slot index” for provided DL TX power adjustment.
· There is no clear majority view on whether to include “slot index” for desired DL TX power adjustment and desired UL PSD range.

FL Proposal 2.4a:
RAN1 to select one the following options:
· Alt1. Support indicating “slot index” in the desired/provided DL TX power adjustment and desired UL PSD range indications.
· Alt2. Support indicating “slot index” in the provided DL TX power adjustment indication (and not for the desired DL TX power adjustment or desired UL PSD range indications).
· Alt3. Do not support for indication of “slot index” in the desired/provided DL TX power adjustment or the desired UL PSD range indication. 
	Company
	Which alternative in FL Proposal 2.4a do you support?
	Comments

	Intel
	Concern
	We think this proposal will depends on the result of FL Proposal 2.3a, which may already include time-domain information. If so, we will support Alt.3.

	Ericsson
	Alt.3
	Our thinking was that slot index could act as a proxy for all other configurations. Considering these will still be provided, there is no use for a separate slot index indication.

	AT&T
	Alt. 2
	We believe that this slot indication is complementary with 2.3a since this is to provide an indication of when the adjustment would be applied by the parent node. If there is strong support we could also go with Alt. 1. Our concern with Alt. 3 is that there needs to be clear specification language of when the adjustment should be expected by the IAB-MT to avoid measurement or demodulation errors.

	ETRI
	Alt.3
	We think both DL TX power adjustment and desired UL PSD range should be tied with the configured/indicated multiplexing mode, which should have their own time duration information. Therefore, introducing a independent slot information for these features causes potential conflicts without any further performance gain or flexibility.

	NTT DOCOMO
	Alt.3
	We think if DL/UL power information is associated with the multiplexing mode, it means that the information is also associated with the time resource, so that no further timing related information is necessary.

	LG
	Clarification needed.
	The association with slot index can be interpreted in two ways. The first one is power adjustment/request in applied only for indicated set of the slot indices. Or the slot index can be the starting/ ending point for power adjustment/request. It is our understanding that for the first one, it should be delivered via DCI and for the second one, via MAC-CE.

	ZTE, Sanechips
	Alt. 1
	We support Alt. 1. 
In our opinion, if DL TX power adjustment and desired UL PSD range indications is associated to slot index,  the power assignment can be done in advanced, and the power adjustment/indication can be taken into the decision of the actual simultaneous operation on a specific slot. 

	Samsung
	
	Our preference was Alt.3 because slot index can be implicitly mapped by other ways. But, we can accept Alt.1 given the discussion so far. 

	Nokia
	Alt. 1
	If agreement is made to associate power control indication for a set of H/S/NA D/U/F resources, then slot index should be included since multiplexing operation may be intended differently from slot to slot.  

	CEWiT
	Alt.1
	An IAB node indicates the desired DL Tx power adjustment for a particular multiplexing mode in advance so that IAB node get enough processing time for scheduling its DU. Thus, it is beneficial to have slot index as one of the associated configurations of the desired DL Tx power adjustment. The DL TX power adjustment is provided by the parent-node to IAB-MT in response to the desired DL TX power adjustment requested by IAB-MT for a particular slot. If there is strong support we could also go with Alt. 2.

	Huawei, HiSi
	Alt.2
	Alt.2 seems more reasonable since the scheduling and DL power adjustment actually controlled by the parent node.
However, it should be noted that the power control is not the only condition/parameter to operate a given multiplexing mode, thus the slot index may be indicated together with other parameters from the IAB node to its parent node.

	Lenovo, Motorola Mobility
	Alt. 1
	If a slot index is not indicated, the result will be very limiting when a parent node is serving multiple IAB nodes with different pathloss / power requirements.

	vivo
	Alt.1
	Indicating slot index provide more flexibility.

	Sharp
	Alt. 1 or Alt 2.
	



There is a split view on this proposal. About 5 companies support Alt1, 4 companies support Alt3, and 2 companies support Alt2. 
Regarding Intel’s comment, the point is whether to additionally support an explicit indication of the resources (slot indices) for which a desired/provided configuration is applied. This may have two use-cases:
(1) All the listed configurations that can be associated with an indicated desired/provided configuration are optional. Hence, it is left to the implementation whether to explicitly indicate a set of slot indices or implicitly indicate the resources (slots) by associating them to an indicated multiplexing mode.
(2) For a given multiplexing mode, an IAB-node or the parent-node may optionally want to indicate different desired/provided configurations for different subsets of slots. 
Regarding LG’s comment, we acknowledge indication of “slot index” may have two examples; (a) providing a set of one or multiple slot indices, or (b) providing a “start” and/or “end” slot index. FL’s understanding of the companies’ comments is that option (a) has more support. The FL proposal is updated accordingly. Regarding the type of signalling, (i) it is already agreed MAC-CE is used for this indication, and (ii) there is nothing wrong in using MAC-CE for indication of any of the above options.
Given the majority (5+2 companies) support one of Alt1 or Alt2, versus 4 companies supporting Alt3, FL suggests agreeing to the common part of Al1 and Alt2 and leaving the rest as FFS to solicit more feedback.
 
FL Proposal 2.4b:
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

	Company
	Do you agree with FL Proposal 2.4b?
	Comments

	Ericsson
	Agree
	We can agree for the sake of progress.

	Huawei, HiSi
	Yes
	We support the main bullet. 
Regarding the FFS bullets, we are not sure whether the slot index should be included in the desired DL TX power adjustment or desired UL PSD range indication since they do not seem to be quite relevant to enable a non-TDM multiplexing case. 

	CEWiT
	Yes
	

	Intel
	Yes
	As long as it is optional, we are okay with the proposal.

	Nokia
	Agree
	

	Sharp
	Agree
	

	NTT DOCOMO
	Yes
	

	AT&T
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	ZTE, Sanechips
	Yes
	




For indication of the “timing mode”, most of the companies believe there is no need to support such an indication.
FL Proposal 2.5a:
[bookmark: _Hlk87815894]Do not support for indication of “timing mode” in the desired/provided DL TX power adjustment or the desired UL PSD range indication.
	Company
	Do you agree with FL Proposal 2.5a?
	Comments

	Intel
	Yes
	

	Ericsson
	Agree
	For a given IAB node type, there should be a 1-to-1 mapping between timing mode and multiplexing mode. Hence, timing is not needed.

	AT&T
	Agree
	

	ETRI
	Yes
	

	NTT DOCOMO
	Yes
	

	LG
	Yes
	

	ZTE, Sanechips
	Yes
	

	Nokia
	Agree
	

	CEWiT
	Yes
	

	Huawei, HiSi
	No
	We think the discussion should be aligned with the discussion in 8.10.1 where at least case 6 time mode may be reported together with the desired UL PSD indication. Hence, we suggest 

Do not support for indication of “timing mode” in the desired/provided DL TX power adjustment or the desired UL PSD range indication.

	Lenovo, Motorola Mobility
	Yes
	

	vivo
	Yes
	



All companies, except one, agreed to this proposal. 
Regarding Huawei’s comment, (a) it is not clear which 8.10.1 discussions are referred to, and (b) the context of this proposal is whether to have a signalling support to indicate one or multiple desired UL PSD ranges to be associated with one or multiple different timing modes. It is understood an IAB-node may request for a specific timing mode (e.g., Case 6), and request for a desired UL PSD range e.g., to enable the same non-TDM multiplexing mode. However, the question is whether these two indications should be dependent on each other. 
Given the clear majority support, and the above clarification, we suggest this proposal for a potential agreement for endorsement in email for the 1st checkpoint.

Regarding 1.5. whether to include indication of “DL signal/channel type” in the provided DL TX power adjustment indication:
Among the companies commented on this aspect, only two companies proposed to include the “DL signal/channel type”. Due to lack of sufficient support, the following FL proposal is suggested.

FL Proposal 2.6a:
[bookmark: _Hlk87815861]Do not support for indication of “DL signal/channel type” in the provided DL TX power adjustment indication.
	Company
	Do you agree with FL Proposal 2.6a?
	Comments

	Intel
	Yes
	

	Ericsson
	Agree
	We think DL TX power control should be limited to certain DL signals/channels, but since this proposal relates to signaling, we support it. Provided FL Proposal 2.8 is agreed, this FL Proposal is unnecessary.

	AT&T
	Agree
	

	LG
	On condition
	To agree on this proposal, it should be clarified which signal/channel the power adjustment is applied to. 

	ZTE, Sanechips
	Yes
	

	Samsung
	Yes
	

	Nokia
	Agree
	

	CEWiT
	Agree with condition
	We share similar views with Ericsson that if the adjustment is applicable for certain DL signals/channels explicitly as provided in proposal 2.8, then no need for this signalling

	Huawei, HiSi
	Agree
	The “DL signal/channel type” should be restricted by specification instead of indication signalling. 

	Lenovo, Motorola Mobility
	Yes
	

	vivo
	Yes
	



Given the clear majority support, we suggest this proposal for a potential agreement for endorsement in email for the 1st checkpoint.


2. Range of values for the desired/provided DL TX power adjustment and desired UL PSD range
Only a few companies commented on this aspect, among them one company suggested to send an LS to RAN4, and another company proposed to reuse some of the current RAN4 requirements (e.g., for the IAB-MT’s dynamic range). Hence, FL also proposes to consult with RAN4.

 FL Proposal 2.7a:
[bookmark: _Hlk87815945]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.
	Company
	Do you agree with FL Proposal 2.7a?
	Comments

	Ericsson
	Agree
	

	ETRI
	Yes
	

	ZTE, Sanechips
	Yes
	

	Samsung
	Yes
	

	Nokia
	Agree
	

	Huawei, HiSi
	Agree
	

	Lenovo, Motorola Mobility
	Yes
	

	vivo
	Yes
	

	Sharp
	Yes
	



Given the clear majority support, we suggest this proposal for a potential agreement for endorsement in email for the 1st checkpoint.
 

3. Applicability of the provided DL TX power adjustment to cell-specific/semi-static DL signals
RAN1#106bis-e already agreed the provided DL TX power adjustment is not applied to SSBs. There is FFS if other types of DL signals/channels should be exempted from this adjustment. 
There seems to be a consensus that the indicated adjustment should not be applied to cell-specific DL signals/channels due to possible impact on the legacy UEs/MT. However, it should be clarified what DL signals/channels (other than SSB and common PDCCH) are considered as cell specific. 
There are different views whether CSI-RS should be exempted or not. Among the commenting companies, the majority proposed adjustment should not be applied to CSI-RS, since CSI-RS may be used by the IAB-MT (and possibly other MTs/UEs) for their measurements and based on the current spec the TX power of CSI-RS is assumed to remain constant across symbols. 
Given above, FL proposes (like Huawei’s proposal) to limit the applicability of the indicated adjustment to PDSCH and its associated DMRS and PTRS.
FL Proposal 2.8a:
[bookmark: _Hlk87815991]The provided DL TX power adjustment is applied only to PDSCH and its associated DMRS and PTRS.
	Company
	Do you agree with FL Proposal 2.8a?
	Comments

	Intel
	Yes
	

	Ericsson
	Agree
	

	AT&T
	Prefer to add CSI-RS as well
	We believe it could also be used for CSI-RS under the assumption that it is applied for all CSI-RS symbols configured for only IAB-MTs (to avoid the variable Tx power issue and legacy UE issue) and the network can determine if it should be only applied for that IAB node or other IAB nodes as well based on the topology/multiplexing capabilities

	ETRI
	Prefer to add CSI-RS as well
	Share the same view with AT&T.
UE/MT-specific CSI-RS is more natural at least for FR2.

	NTT DOCOMO
	Yes
	

	LG
	Prefer to add CSI-RS as well
	Share similar view with AT&T and ETRI.
We are aware of that CSI-RS is the UE-specific although it can be used by others. However, without power adjustment to CSI-RS could lead channel estimation error for the UE. And more importantly, according to TS 38.104, the RE power control dynamic range, i.e., the difference between the power of an RE and the average RE power for a BS at maximum output power (Pmax,c,AC or Pmax,c,TABC) for a specified reference condition, is specified for PDSCH according to MCS levels.
Considering above, it is our understanding that if power of PDSCH is adjusted, so as it should be applied to CSI-RS.

	ZTE, Sanechips
	Yes
	

	Samsung
	Yes
	

	Nokia
	Agree
	

	CEWiT
	Yes
	

	Huawei, HiSi
	Agree
	On the applicability to CSI-RS, we have some concerns that since even though they are configured in a UE-specific manner, they are actually shared among different UEs. If DL power adjustment is also applied for CSI-RS, this leads some additional overhead.

	Lenovo, Motorola Mobility
	Fine
	

	vivo
	Prefer to add CSI-RS as well
	The power offset between CSI-RS and PDSCH is fixed. If not applied to CSI-RS, the channel measurement is not accurate.

	Sharp
	Yes
	

	
	
	



All companies agreed to this proposal. 3 companies suggested to also add CSI-RS.
In response to the suggestion by the above 3 companies, FL shares the same view as Huawei. That is, there is no way for an IAB-node to understand whether its configured CSI-RS is dedicated or shared by other nodes (possibly legacy IAB-MTs and UEs). Hence, if we agree that the indicated DL TX power adjustment is applicable to CSI-RS, then the network should make sure that it always configures dedicated CSI-RS for a given IAB-MT to avoid the mentioned impact on other nodes. Such a limitation may not be preferred. 
Regarding LG’s further comments, we note that the power of PDSCH RE may already have an offset, which is RRC-configured in the range of (-8..15) dB, to power of CSI-RS RE. Also, at the end and as captured by Proposal 2.7a, RAN4 requirements should be met.
Given the clear majority support, and the above clarifications, we suggest this proposal for a potential agreement for endorsement in email for the 1st checkpoint.


4. Reference power for the indicated desired/provided DL TX power adjustment
The majority view is to use the power of the CSI-RS of an associated TCI state to indicate the desired/provided adjustment. 
More specifically, an in light of FL Proposal 2.8, the indicated desired/provided DL TX power adjustment should effectively be an offset to the RRC configured parameter powerControlOffset, that is defined as the power offset of PDSCH RE to NZP CSI-RS RE.

FL Proposal 2.9a:
The indicated desired/provided DL TX power adjustment is in terms of a relative offset to the RRC configured parameter powerControlOffset of the NZP-CSI-RS-resource of the TCI state associated with the indicated adjustment.
	Company
	Do you agree with FL Proposal 2.9a?
	Comments

	Ericsson
	Possibly
	Need more time to study the details of this proposal. SSB does not necessarily share beam properties with PDSCH and DMRS, in which case it may not be the best reference signal for PDSCH/DMRS/PTRS DL power control. CSI-RS has been discussed previously and that may be a better candidate.

	AT&T
	Yes
	However we think this can be applied per signal and channel indicated which allows it to be applied even in case CSI-RS power is also reduced

	ETRI
	Yes with comment
	We assume it is common understanding that this offset parameter is “per CSI-RS resource” but not “per IAB-MT”.

	LG
	Yes
	

	ZTE, Sanechips
	Yes with comment
	If the intention of proposal is to reuse the values of parameter powerControlOffset to indicate a relative offset to NZP CSI-RS RE, we are fine with that. Otherwise, clarification is appreciated.
Besides CSI-RS, we think SSB can also be considered.

	Nokia
	Agree
	

	CEWiT
	Yes
	

	Huawei, HiSi
	Not sure
	We would like to understand the benefit of indicating the offset based on another offset instead of absolute power of a given reference signal.
We also want to point out that the power offset of PDSCH RE to NZP CSI-RS RE was configured for UE to appropriately calculate its CQI feedback with the receiving CSI-RS, i.e. the CQI derivation is based on CSI-RS RSRP as well as its power ratio to PDSCH, as the PDSCH may use a different TX power. The situation is similar with DL TX power adjustment in eIAB. Considering the provided DL TX power adjustment, IAB MT still needs to feedback the CQI with DL TX power adjusted assumption for coming enhanced multiplexing reception. Then the parent node can determine the right MCS for FDM/SDM scheduling. 

	Lenovo, Motorola Mobility
	Yes
	

	vivo
	No sure
	We share view as Huawei, the offset to reference power is more straightforward.

	Sharp
	Yes
	



There is a majority support for this proposal, and some comments for clarifications that are addressed below.
We note that this proposal indeed complements Proposal 2.8a. That is, based on Proposal 2.8a (and if agreed), the indicated DL TX power adjustment is applied to PDSCH (and its DMRS and PTRS). RAN1#106bis-e already agreed that the indicated DL TX power adjustment is in terms of an offset to a reference TX power. Hence, one natural option is to use the PDSCH power itself as a reference. Based on the current spec, the TX power of the PDSCH is configured via the RRC parameter powerControlOffset, that is the power offset of PDSCH RE to the associated NZ-CSI-RS RE.
Given the majority support, and the above clarifications, we suggest a clarified proposal for a potential agreement for endorsement in email for the 1st checkpoint.
. 
FL Proposal 2.9b:
[bookmark: _Hlk87816877]The indicated desired/provided DL TX power adjustment is in terms of a relative offset to the PDSCH TX power that is RRC configured.

5. IAB-MT’s behaviour in case the configured/indicated UL TX power is outside the indicated desired range
Only five companies commented on this aspect, wherein the proposals are in the following forms:
· MT TX power can be reduced to a max value based on the indicated PSD range
· This may be further dependent on DU resource types – e.g., in case, DU resources are indicated/assumed as hard or soft IA.
· MT TX power follows the configured/indicated UL TX power
· This may be further dependent on DU resource types – e.g., in case, DU resources are soft and not IA.
· IAB-node fallbacks to TDM mode.

In FL’s view, the meaning of “IAB-node fallbacks to TDM mode” is not very clear. Does it mean priority is given to DU’s communication and MT does not transmit UL? Or priority is given to MT and MT should follow the indicated/configured UL TX power? 
Given the above and noting the scope of the question is about IAB-MT’s expected behaviour, FL suggests the following proposal to solicit more feedback from the companies. 

FL Proposal 2.10a:
RAN1 to select one of the following alternatives for the expected behaviour of IAB-MT, when the configured/indicated UL TX power of an IAB-MT is outside the indicated desired PSD range:
· Alt1. MT transmits its UL signal with reduced TX power to meet the indicated UL PSD limit.
· Alt2. MT does not transmit UL signal.
· Alt3. MT transmits its UL signal with the configured/indicated UL TX power or MT does not transmit, depending on MT/DU conflict resolution by the IAB-node. 

	Company
	Which alternative of FL Proposal 2.10a do you support?
	Comments

	Intel
	Alt.3
	In this alternative, the IAB-node can solve the issue by implementation. 

	Ericsson
	Alt. 3
	This fallback mechanism shouldn’t differ from other situations when simultaneous operation can no longer be supported, i.e., fallback to TDM.

	AT&T
	             Alt. 3
	

	ETRI
	
	We think FL Proposal 2.3a should be resolved first.

We are not sure whether the condition “UL TX + DU resources are soft and not IA” should be treated as the time duration for simultaneous operation or not.
If this condition cannot be defined as simultaneous operation (only the MT will operate in this case), then we may not need any new agreements for this case. In other words, Alt.3 may not make sense since the case that MT/DU conflict is resolved will not be the simultaneous operations of MT/DU.
If the above understanding is correct, we think the available option is either of alt.1 or alt.2. And we slightly prefer Alt.2.

Suggestion 1:
When the configured/indicated UL TX power of an IAB-MT at the time/frequency resources for non-TDM multiplexing mode is outside the indicated desired PSD range, the IAB-MT does not transmit UL signal.

Suggestion 2:
When the configured/indicated UL TX power of an IAB-MT at the time resources, where the DU resources are indicated/assumed as hard or soft IA by Rel-17 frequency domain resource configuration, is outside the indicated desired PSD range, the IAB-MT does not transmit UL signal.


	NTT DOCOMO
	Alt.3
	

	LG
	Alt.3
	It matches to current uplink power control related specification.

	ZTE, Sanechips
	Alt.3
	

	Samsung
	Alt.3 with suggestion
	If Alt.3 is to intend which one is selected is up to IAB implementation, it would be better to clarify “Alt.3: It is up to IAB implementation whether MT transmits ~~ or MT does not transmit ~”

	Nokia
	Alt. 3
	This seems consistent with the view that an IAB node should not operate in non-TDM multiplexing mode if the relevant parameters for non-TDM multiplexing are not satisfied.  

	CEWiT
	Alt. 3
	It should fallback to TDM if simultaneous operation is not supported depending on MT/DU conflict resolution by the IAB-node

	Huawei, HiSi
	Alt. 3
	We think Alt. 3 provides more flexibility for implementation.

	Lenovo, Motorola Mobility
	Alt. 3
	It’s reasonable to provide both options and leave the choice to implementation.

	vivo
	Alt.1
	If MT does not transmit on the scheduled resource, resource waste occurs, better solution is to reduce transmission power. Companies even assume to drop the transmission, why not reduction of the UL power, we propose add alt.1 as implementation as well.

MT transmits its UL signal with the configured/indicated UL TX power or MT does not transmit or MT transmits its UL signal with reduced TX power, depending on MT/DU conflict resolution by the IAB-node


	Sharp
	Alt. 1
	



A clear majority supports Alt3. However, some clarifications may be needed.
Regarding ETRI’s suggestion 1, it is a common understanding that the indicated desired UL PSD range is only for the non-TDM cases, hence when talking about a conflict between the indicated/configured UL TX power and the desired UL PSD range, we are effectively still talking about the non-TDM cases. 
Regarding Samsung’s and Lenovo’s comments, we note that it is not always “up to IAB implementation”. For example, if the MT is configured with an UL TX power (outside its desired PSD range) on some resources overlapping with soft resources of the collocated DU that are not explicitly indicated as available, then (based on the legacy rules and definition of soft/hard resources), IAB-DU’s communications are not expected to impact MT’s communications – i.e., IAB-MT is really expected to perform its UL TX with the configured TX power. However, if the same happens within DU’s hard or soft IA resources, then it will be left to IAB-node’s implementation. 
With these clarifications Alt 3 is suggested for a potential agreement for endorsement in email for the 1st checkpoint.

FL Proposal 2.10b:
[bookmark: _Hlk87817196]When the configured/indicated UL TX power of an IAB-MT is outside the indicated desired PSD range, the IAB-MT transmits its UL signal with the configured/indicated UL TX power or IAB-MT does not transmit, depending on MT/DU resource conflict resolution by the IAB-node. 

6. Whether to support a new triggering condition to send an updated PHR
Among the commenting companies, 
· two proposed to send an Ls to RAN2,
· two proposed to define a new condition based on change of duplexing mode or receiving a desired DL TX power adjustment indication from a child-node
· four proposed not to define any new condition, and one company suggested to deprioritize these discussions and focus on more critical aspects in this last meeting. 
Given the above feedback, FL proposes not to define any new condition.
FL Conclusion 2.11a:
[bookmark: _Hlk87817263]RAN1 will not further discuss in Rel-17 eIAB supporting new triggering conditions for sending an updated PHR.
	Company
	Do you agree with FL Conclusion 2.11a?
	Comments

	Intel
	Yes
	

	Ericsson
	Agree
	

	AT&T
	Agree
	

	NTT DOCOMO
	Yes
	

	LG
	Yes
	

	ZTE, Sanechips
	Yes
	

	Samsung
	Yes
	

	Nokia
	Agree
	

	Huawei, HiSi
	Agree
	

	Lenovo, Motorola Mobility
	Discuss if time allows
	This is a useful enhancement, so if time is a concern, we can attend to the topic if time allows.

	vivo
	Yes
	

	Sharp
	Totally
	There seems to be no good reason to deviate from AN design here, especially.



Given the clear majority support, we suggest this proposal for a potential agreement for endorsement in email for the 1st checkpoint.
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