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Introduction
This contribution provides a summary of the following email discussion:
[108-e-R17-eIAB-02] Email discussion on other enhancements for simultaneous operation of IAB-node’s child and parent links – Luca (Qualcomm)
· 1st check point: February 25
· Final check point: March 3

There are three areas of discussion:
· Timing control, covered in section 1.
· Power control, covered in section 2
Within each discussion area different topics are purple background highlighted.
FL agreements or conclusions from email discussion and/or online sessions are green background highlighted.
Active discussion items for which companies’ input is sought are yellow background highlighted.
Inactive discussion topics are grey highlighted.
New text from the moderator in each round of discussion is highlighted in green.


1 – Discussion on timing control
This section relates to the discussion on the remaining issues on timing control.
Related input from contributions:
	Vivo
R1-2201110
	Proposal 1: An IAB-MT informs a parent node via MAC CE when Case 7 timing is to be enabled.
Proposal 2: TP#2 should be approved to capture Case 6 and Case 7 timing mode reporting from IAB node to a parent node.
[image: ]

	
ZTE, Sanechips

R1-2201457
	Proposal 1: There is no update of one way delay estimation equation in clause 14 of TS38.213, and 𝑵TA is defined as below. 
· For case-1 timing, 𝑵TA is obtained as for a "UE" in clause 4.2 of TS 38.213. 
· For case-6 timing, 𝑵TA is obtained via the equation on TTA in clause 4.3.1 of TS 38.211, where, TTA is the measured difference between MT-Tx timing and MT-Rx timing. 
Proposal 2: Index range of T_delta in MAC-CE will be updated from (0,1,...,1199) to (0,1,...,2047). 
Proposal 3: For the numerical value of a case #7 timing offset indication in MAC CE, the following is adopted 
• offset value=Boffset+Ioffset*Goffset, where, Boffset is -4095.16.64/2µ, Ioffset is the index indicated in MAC CE, Goffset represents granularity of the offset. 
Proposal 4: Adopt the following text proposal for TS 38.213. 
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	NTT DOCOMO
R1-2201493
	Proposal 1: The offset value for Case #7 timing mode is derived by -1/2. 𝑵𝑻A+𝟐.𝐓delta, so that the endpoint is set as -2110208 (Tc) for SCS = 15 kHz.

	Samsung
R1-2201527
	Proposal 1: Support T_delta index range with max. value of 2047 in Rel-17.
Proposal 2: For Case 6 timing, the time difference between DU DL transmission and MT DL reception is revised to (-𝑁TA,offset +2⋅𝑁delta+2⋅𝑇delta,index⋅Gstep)⋅Tc.
Proposal 3: The offset range of [– 2,150,144, 0] is supported for Case 7 timing

	ETRI
R1-2201615
	Proposal 1. Adopt the following TP for TS38.213: 
· If the indicated IAB-MT transmission timing mode in a slot is set to 'Case7', the IAB-MT is provided a timing advance offset value 𝑵𝐓A,offset,2, by index values of 𝑻𝐨ffset,2 = 𝟎, 𝟏, 𝟐,…, [𝑿], for a serving cell by Case7 Timing Offset MAC CE [11, TS 38.321]. The IAB-MT determines its uplink transmission timing as (𝑵𝐓A + 𝑵𝐓A,offset + 𝑵𝐓A,offset2 ) . 𝐓𝐜 where 𝑵𝐓A and 𝑵𝐓A,offset are obtained as for a "UE" in clause 4.2 and 𝑵𝐓A,offset2 = 𝑻𝐨ffset,2 ⋅ 16.64/2𝝁 where 𝑻𝐨ffset,2 is provided by the Absolute Time Offset MAC CE [11, TS 38.321]. 

	Nokia
R1-2201674
	Proposal 2.1: Update the specification of propagation delay estimation with description of 𝑁TA determination for Case 6 as 𝑵TA=𝑻TA/𝑻c−𝑵𝑻A,offset by adopting the text proposal provided above.
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Proposal 2.2: The range of possible values for NTA,offset2 indicating timing offset for a child node supporting an IAB node operating in case 7 timing mode is 𝟎,…,𝟒096.

	Intel
R1-2201714
	Proposal 1: RAN#1 needs to decide between two 𝑇A𝑜ffset,Caes7 definitions and numerical value range endpoints. 
• Alt. 1: 𝑇A𝑜ffset,Caes7 =𝑇A𝐶ase1−𝑇A𝐶ase7 and 𝑇A𝑜ffset,Caes7 is always a positive value. 
The numerical range endpoints can be designed according to 𝑇A𝑜ffset,Caes7 =𝑇𝑝0−2𝑇𝑑elta, e.g., the range of 𝑇A𝑜ffset,Caes7 can refer to [0,max (𝑇𝑝)−2×min (𝑇𝑑elta)]. 
• Alt. 2: 𝑇A𝑜ffset,Caes7 = 𝑇A𝐶ase7−𝑇A𝐶ase1 and 𝑇A𝑜ffset,Caes7 is always a negative value. 
The numerical range endpoints can be designed according to 𝑇A𝑜ffset,Caes7 =2𝑇𝑑elta- 𝑇𝑝0, e.g., the range of 𝑇A𝑜ffset,Caes7 can refer to [2×min (𝑇𝑑elta)- max (𝑇𝑝),0].

	Qualcomm
R1-2202157
	Proposal 1: 
Adopt the following TP for clause 14 in TS38.213:
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Observation 1: 
For different timing cases, different values of T_delta may be indicated. With support of multiple timing cases and switching across them, there may be an ambiguity at the IAB-MT to determine which timing case an indicate T_delta is related to.
Proposal 2: 
Support an association between indicated T_delta values and the timing cases, and select from one of the following alternatives: 
Alt1: Explicit association (e.g., via the same T_delta MAC-CE). 
Alt2: Implicit association via specifying a rule based on the slot on which T_delta MAC-CE is received, and the UL timing case used on one of the previous slots.
Proposal 3: 
Adopt the following TP for clause 14 in TS38.213:
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	LG Electronics
R1-2202306
	Proposal 1: Send LS to RAN2 for detailed range of T_delta and do not update one way delay estimation equation.
Proposal 2: Discuss following alternatives to determine time resource to apply Case 7 timing at the IAB-node. 
· Alt 1. An IAB-node is explicitly indicated by the parent node when Case 7 timing is performed at the IAB node. 
· Alt 2. An IAB-node decides and reports to the parent node when Case 7 timing is performed at the IAB node. 

	Ericsson
R1- 2202403
	Observation 1 In Rel-16, UL Rx timing is always advanced to DL Tx timing and specified accordingly. In Rel-17, Case-6 UL Rx timing is strictly delayed relative to DL Tx timing. The T_delta range required for Case-6 does not overlap with the Rel-16 specified range. 
Proposal 1 Extend the valid T_delta,index range from (0,1…1199) to (0,1…2047). 
Observation 2 If T_delta,index is represented by 12 bits, all realistic IAB deployments no matter the deployment intention would be supported. 
Proposal 2 Extend the bit field (and accordingly the value range) of the T_delta MAC CE to 12 bits. 
Proposal 3 Include a 1-bit flag in the T_delta MAC CE indicating the signalled value is associated to a Case-7 timing mode. 
Observation 3 A given 𝐍TA determines uniquely a TA (𝐓TA), but also the opposite is true that a given TA (𝐓TA) determines uniquely an 𝐍TA. 
Proposal 4 Adopt the proposed changes in the text box above regarding the one-way delay estimation equation. 
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Observation 4 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. 
[bookmark: _Hlk96547776]Proposal 5 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 6 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 7 After an IAB-node received an explicit indication by the parent node to operate in Case-6, the signalling of the parent IAB-node Rx timing initialization value by an IAB-node is treated as an acknowledgement. 



The following list summarizes the remaining issues (RI) mentioned by the companies and/or related to details of the agreed MAC-CE signalling that may require further RAN1 discussions:
· RI#1: T_delta range to support Case 6 
· RI#2: One-way delay estimation equation for Case 6
· RI#3: endpoints of Case 7 timing offset 
· RI#4: association of the indicated T_delta and timing cases
· RI#5: others.

RI#1: T_delta range to support Case 6 
Four companies commented on this aspect, three of them proposed to extend the range from (0,1,…1199) to (0,1,…,2047). One company suggested sending an LS to RAN2.

FL Proposal 1.1a:
Extend the range of Tdelta in the Timing Delta MAC CE to (0,1,…,2047).

	Company
	Do you agree with FL Proposal 1.1a?
	Comments

	Ericsson
	Yes
	Support, and we would also support extending the range to 12 bits for increased distances for any timing mode.

	Nokia
	Agree with proposal
	Fine to extend range as well.

	NTT DOCOMO
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Samsung
	Yes
	

	ZTE, Sanechips
	Agree
	

	LG
	Yes
	

	Vivo
	Agree 
	

	AT&T
	Agree
	Support Ericsson in extending the range to support more IAB use cases.



[bookmark: _Hlk96264646]Given the support, FL Proposal 1.1a will be promoted to possible agreement for endorsement in the email thread.

RI#2: One-way delay estimation equation for Case 6
The table below summarized the related proposals made by the companies:
	Tdoc #
	Proposal

	R1-2201457
	NTA for timing mode Case6 is obtained via the equation on TTA of clause 4.3.1 of [4, TS38.211], where, TTA is the measured difference between MT transmission time and MT reception time.

	R1-2201527
	For Case 6 timing, the time difference between DU DL transmission and MT DL reception is revised to (−𝑁TA,offset +2⋅𝑁delta+2⋅𝑇delta,index⋅Gstep).Tc.

	R1-2201674
	Update the equation to (NTA/2+𝑁delta+𝑇delta⋅Gstep)⋅Tc, where,
For timing Case 1 and 7, NTA is obtained as for a "UE" in clause 4.2 for the TAG containing the serving cell. 
For timing Case 6, 𝑁TA=𝑇TA/𝑇c−𝑁𝑇A,offset.

	R1-2202157
	Update the equation to (TTA – NTA,case_offset . Tc)/2+(Ndelta + Tdelta . Gstep).Tc, where,
NTA,case_offset = NTA,offset,2 for Case 7, and 0 otherwise.
Ndelta is updated to:
· Ndelta = – 70528 −𝑁TA,offset /2 for FR1
· Ndelta = – 17664 −𝑁TA,offset /2 for FR2

	R1- 2202403
	Update the equation to (N’TA/2+𝑁delta+𝑇delta⋅Gstep)⋅Tc, where,
For Case-1 timing mode N’TA is equal to NTA.
For case-6 and Case-7, TTA=(N′TA+NTA,offset)Tc.



All proposals reflect the need for updating the one-way estimation equation for Case 6 and Case 7 timing. Moreover all proposals are aligned in terms of what the actual equations need to be. However there are some differences in the notations and, correspondingly some differences on how the 38.213 specification should be updated.
Given that the general expression for the one-way delay estimation, valid for all timing cases, is TTA / 2 + Tdelta , where TTA is defined as per clause 4.3.1 of TS 38.211,  the majority of the proposals suggest to update the equation in terms of TTA.  Using TTA  (as opposed to using the terms in its definition, e.g. NTA) is deemed the safest approach considering the expression of TTA can get updated, as it did in Rel-17 – for reference here is the relevant excerpt from clause 4.3.1 in TS38.211 V17.0.0:
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When using TTA it is useful to subtract the NTA,offset,2  component for Case 7, so that the Tdelta value does not necessarily need to be updated when switching the IAB-MT Tx timing between Case 1 and Case 7.
As a result, the following is proposed:
FL Proposal 1.2a:
The one-way delay equation in clause 14 of TS38.213 is updated as:
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	Company
	Do you agree with FL Proposal 1.2a?
	Comments

	Ericsson
	No
	The agreement says that for Case-7 the MT Tx is determined from legacy TA plus a Case-7 offset. We don’t think the above formulation meets that requirement.

Fundamentally, propagation delay is independent of timing case, i.e., the legacy and updated equations on line 2 above should result in the same numerical value regardless of timing case. In our understanding, they do not in the above formulation.

TTA is defined in TS38.211, Clause 4.3.1 and should remain unchanged for IAB purposes. Therefore, we don’t think that  can be subtracted to achieve a meaningful substitute for the term  in the original formulation of a propagation delay.

TTA from TS 38.211, Clause 4.3.1, is the advance of MT Tx time in relation to the MT Rx time for Case-1 timing. For Case-7, the child MT Tx timing is delayed in order to be received by the DU simultaneously as the parent DU Tx at the co-located MT. This change or offset is provided additionally to the legacy TTA, from which a new Case-7 TA
TTA,7 = TTA,1+TCase-7 offset can be derived. Provided TTA,1 and TCase-7 offset are known, additional specification of TTA,7 will not provide any additional information and is unnecessary. In our understanding, this is what is proposed above.

In the very first expression for a propagation delay, TA/2 + T_delta, the TA represents the difference between an assumed DL Rx timing and UL Tx timing at an MT– without any limitation on UL Tx timing assumptions. Why or how this timing relation is realized, by the parent DU setting the UL Tx timing (as in Case-1 and Case-7) or resulting from a certain MT Tx timing seeting by the IAB-node itself (as in Case-6), is not of importance. This timing difference between the MT’s DL Rx and UL Tx timing is modelled or assumed as , because it coinsides with the determination of  at this time (Rel-16). Recent additions to the Case-1 timing advance, such as , or the Case-7 timing offset ( in current TS38.213) affect the MT’s DL Rx and UL Tx timing difference, but it is preferable and convenient that any such timing difference is still modelled as . A prime superscript is needed to differentiate from, e.g., Case-1  that can be different due to, e.g., the new  parameter.

For any timing case, the  in the existing term for a propagation delay should be substituted by , as the solution to (from MT perspective)
TDL Rx – TUL Tx = (., which, for Case-1, is equal to TTA.

	Nokia
	Agree with proposal.
	To improve readability, propose to indicate in 38.213 that T_TA is the timing advance of the MT Tx relative to MT Rx.

	NTT DOCOMO
	No
	The equation is for a time difference between a DU transmission and a reception of the IAB-MT, and NTA,offset,2 is for MT Tx timing for Case#7. Therefore we think NTA,offset,2 is not necessary for the equation.

	Huawei, HiSilicon
	No
	There is no need to change the formula since it is independent to timing cases that is applied. It is a generic way for one-way propogation delay determination. 
1. For Case 1, there is no need to change anything.
2. For Case 7, the UL timing is defined based on Case 1. So it can use the same NTA as Case 1 and NO NEED to describe Case 7 in this paragraph.
3. For Case 6, how NTA is determined should be updated. We propose the following:
 for timing mode Case6 is obtained via the equation on  of clause 4.3.1 of [4, TS38.211], where,  is the determined based on the difference between MT transmission time and MT reception time

	Samsung
	No
	Basically, we believe the equation update may be needed for the Case #6 timing and also even for the Case#7 timing if necessary. Although we don't have a strong preference, it is slightly preferred to keep the existing formulation as much as possible (e.g., by adding only some texts as in R1-2201457 or R1-2201674 or as in R1- 2202403). In this perspective, the current proposal is not acceptable.

	ZTE, Sanechips
	No
	We share the same view with Huawei,HiSilicon. It is better to keep the existing formula and avoid to make too many modifications. 
Based on the existing formula and Huawei’s comments, the following TP is provided:

	If an IAB-node is provided an index  in a Timing Delta MAC CE [11, TS 38.321] from a serving cell, the IAB-node may assume that  is a time difference between a DU transmission of a signal from the serving cell and a reception of the signal by the IAB-MT when , 
[bookmark: _Hlk96887182]where  for timing mode Case6 is obtained via the equation on  of clause 4.3.1 of [4, TS38.211], where,  is the determined based on the difference between MT transmission time and MT reception time. Otherwise, is obtained as for a "UE" in clause 4.2 for the TAG containing the serving cell. 
where and  and  are determined as
-	 and , if the serving cell providing the Timing Delta MAC CE operates in FR1, 
-	 and , if the serving cell providing the Timing Delta MAC CE operates in FR2
The IAB-node may use the time difference to determine a DU transmission time.





	LG
	No
	Strictly speaking, the formula is for a time defference between a DU transmission and MT reception time. Therefore we do not think it needs to be updated. Since the transmission time is indicated by parent DU, one way propagation delay can be estimated without update of the equation.

	vivo
	No
	There is no need to change the formula for Case #6 and Case #7 timing. The motivation of ‘a timing difference between a DU transmission of a sgnal from the serving cell and a reception of the signal by the IAM-MT’ is to determine a DU transmission timing. For Case #6 and Case #7, the DU transmission time is the same as Case #1 DU transmission time. 
In our opinion, the IAB should maintain Case #1 timing as defalt/fallback timing. For Case #6 and Case #7, the IAB node can obtain the DU DL transmission timing based on Case #1 MT UL timing. Therefore, it should clarify that the parameter of NTA is based on Case #1 UL transmission timing. 
	If an IAB-node is provided an index  in a Timing Delta MAC CE [11, TS 38.321] from a serving cell, the IAB-node may assume that  is a time difference between a DU transmission of a signal from the serving cell and a reception of the signal by the IAB-MT when , where  is obtained as for a "UE" in clause 4.2 for the TAG containing the serving cell based on Case 1 timing mode and  and  are determined as






The FL would like to reiterate there is a need to update the equation for the one-way delay estimation. The FL agrees with Ericsson that the formulation in FL Proposal 1.2a is incorrect if TTA is defined as for the UE. The FL also generally agrees with the other comments related to minimize changes in the specification. On the other hand the FL believes that the current specification is based on the assumption of the total timing advance TTA being equal to NTA + NTA,offset, and this is no longer true in general in Rel-17 version of 38.211 (as mentioned earlier), hence it seems necessary (and futureproof) to rely on TTA instead. 

FL Proposal 1.2b:
The one-way delay equation in clause 14 of TS38.213 is updated as:
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	Company
	Do you agree with FL Proposal 1.2b?
	Comments

	Huawei, HiSilicon
	No
	I would assume the main reason why it was proposed to to change the formula is that TTA has been updated in TS 38.211 due to the introduction of NTN. However, it should also be noted that in terrestrial scenarios,  and  are equal to 0. In Rel-17 IAB, we have never taken NTN scenarios into account hence TTA are still equal to NTA + NTA,offset for both Case 1 and Case 7 timing. Of course for Case 6 timing, how to determine NTA should be updated. Therefore, we suggest the following
 for timing mode ‘Case6’ is obtained via the equation on  of clause 4.3.1 of [4, TS38.211], where,  is the determined based on the difference between MT transmission time and MT reception time

	Samsung
	
	Given the discussion, we believe the suggestion from ZTE is enough without a big change to current specification. Also, fine with Huawei’s suggestion.

	Ericsson
	In principle, yes.
	Case-6 and Case-7 differ from Case-1 in the way the MT TRx timing is set. For Case-1, one can immediately refer to TTA as defined in Clase 4.3.1 in TS38.211. Case-6 and Case-7 timing setting procedures contain additional factors that are not reflected or included in the TTA definition in TS38.211. Case-7 MT Tx timing setting obviously is changed by a Case-7 Timing Offset (currently in 38.213, Absolute Time Offset MAC CE). Case-6 deviates because the IAB-node itself introduces an internal setting decision which could interpreted as an internal offset. That is, in the above proposal, for both Case-6 and Case-7, the T_TA should be determined by the difference between the IAB-MT reception time and IAB-MT transmission time.
 
The above proposal is correct with the following bullet formulation:

TTA for transmission timing mode ‘Case-6’ and ‘Case-7’ is defined …for transmission timing mode ‘Case-1’ and ‘Case-7’ is defined in clause 4.3.1….

	ZTE, Sanechips
	No
	We share same view with Huawei and Samsung. Considering the equation of TTA in TS 38.211-h00 raised by FL, we can add a note to address that  and  are equal to 0 for Rel-17 IAB. Then our TP based on current spec is preferred without a big change. 

	Nokia
	Yes
	Support Ericsson’s proposed modification.  



Based on the feedback there seem to be two issues to be clarified, one technical and the second is editorial:
1) Whether the numerical value of T_delta shall remain coherent when the MT switches between Case 1 and Case 7.
2) Different preferences on how to update the specs.
The FL suggests to address 1) first, since 2) has a dependency on 1).
Issue 1) relates to whether the numerical value of T_delta should remain the same, assuming no change in propagation delay, when the MT Tx timing is switched between Case 1 and Case 7.
RAN1 had defined in Rel-16 the one-way delay as TA/2 +T_delta, where TA is the difference between the MT reception time and the MT transmission time.
For Case 1, TA = TTA , where TTA is defined in clause 4.3.1 in TS38.211.
For Case 7, TA = TTA + NTA,offset,2 · Tc, where TTA is defined in clause 4.3.1 in TS38.211 and NTA,offset,2 is as per the agreed FL Proposal 1.3b.
Hence it is obvious that a T_delta value provided for Case 1 would not yield the correct one-way delay estimate when combined with TA measured during Case 7.
On the other hand, since the NTA,offset,2 value and when to apply it (i.e. when Case 7 timing is applied at the IAB-node) are known at both the IAB-node and the parent node, it can be easily accounted for – it is just a matter of defining the one-way delay estimate equation properly. To the FL it seems logical and beneficial to ensure it is the case, so that no signaling of an updated T_delta is strictly required when switching between Case 1 and Case 7. Just to make sure there is a common understanding, the following is proposed: 
FL Proposal 1.2.1a:
An IAB-node can assume that the T_delta value for IAB-MT Tx Case 7 timing is the same as for IAB-MT Tx Case 1 Tx timing.
	Company
	Do you agree with FL Proposal 1.2.1a?
	Comments

	Huawei, HiSilicon
	Yes
	We appreciate good analysis from the FL. In our understanding, the main difference between Case 1 and Case 7 is that for Case 7 the additional NTA,offset,2 is applied to derive the actural TA. This was specified below in TS38.213

If the indicated IAB-MT transmission timing mode in a slot is set to 'Case7', the IAB-MT is provided a timing advance offset value  for a serving cell by Case7 Timing Offset MAC CE [11, TS 38.321]. The IAB-MT determines its uplink transmission timing as  where  and  are obtained as for a "UE" in clause 4.2 and  where  is provided by the Absolute Time Offset MAC CE [11, TS 38.321].
It should be noted that based on the above description, it is not clear whether definition of TTA for Case 7 has been changed compared to Case 1 simply because TTA has not been defined explicitly for Case 7. We don’t see this as an issue since the UL Tx timing has been clearly defined without any ambiguity.

In addition, the following latest agreement in this meeting further verify that Case 1 and Case 7 are based on the same TTA:
	FL Proposal 1.3b:
For Case 7 UL timing, the IAB-MT advances its uplink timing (relative to its DL RX timing) by TTA + NTA,offset,2 · Tc, where TTA is obtained as for a UE in clause 4.3.1 of TS38.211, and NTA,offset,2= Toffset,2 · 16 · 64/2µ, and Toffset,2 is provided (by MAC-CE) in the range of (-3072, 1023)



Therefore, based on the same TTA, the unique NTA will be derived for both Case 1 and Case 7. Thus, T_delta value for Case 7 can be the same as for Case 1. 

	LG
	Yes
	We are aligned to FL’s understanding that case 7 offset value and when to apply it are both known at IAB-node and the parent node, so we do not think any further complicated indication.

	Nokia
	Agree
	Agree that this assumption simplifies signaling framework. Also, as Huawei has noted this was implicitly agreed in:

Agreement
For Case 7 UL timing, the IAB-MT advances its uplink timing (relative to its DL RX timing) by TTA + NTA,offset,2 · Tc, where TTA is obtained as for a UE in clause 4.3.1 of TS38.211, and NTA,offset,2= Toffset,2 · 16 · 64/2µ, and Toffset,2 is provided (by MAC-CE) in the range of (-3072, 1023).


	Ericsson
	No
	Assuming T_delta remains the same for Case-1 and Case-7 breaks the consistency of how T_delta is defined compared to Case-1 and Case-6. Furthermore, we think it is confusing that a pure DU property should be derived from MT settings. We cannot endorse this way of developing a specification. For Case-1 and Case-6, T_delta reflects the relation between the parent DU’s DL Tx and UL Rx timing. Any deviation from that (e.g., by a known offset) has a linear contribution to T_delta and the proposed assumption does not result in a loss of information. We would nevertheless prefer not to change the universal understanding of T_delta (based on “the difference between the IAB-DU’s DL Tx time and UL Rx time”). If this is possible for Case-6, it is possible for Case-7. Should we however be the only company to have this view we will not block an agreement even though we think it is a poor one.

	ZTE, Sanechips
	Yes
	Share similar views with Huawei, LG and Nokia.

	
	
	



The FL hopes that there is agreement on FL Proposal 1.2.1a. Under that assumption, the following is proposed for the related updates to Clause 14.
Alt. 1 is the same as previously proposed by the FL. The FL believes the proposed correction from Ericsson would not work if FL Proposal 1.2.1a is agreed (which, as mentioned, is the current FL assumption) because by applying the same definition of TTA for both Case 1 and Case 7, in the latter case the effect of NTA,offset,2 would be included.
Alt. 2 is an attempt to keep the same one-way delay estimate equation as in Rel-16, as seemingly preferred by Huawei, ZTE, and Samsung. The FL believes the proposed TPs by Huawei and ZTE would not work, since proposing to derive NTA from TTA in an equation (clause 4.3.1 in TS38.211) where TTA is defined to be derived from NTA, is a circular reference. However Alt.2 attempts to apply the intent of those TPs. It should be noted that Alt.2 is accurate only if that  and  are equal to 0 (and this is true for all timing cases, including Case 1).
The FL recommendation remains Alt.1 because it is clearer, it is futureproof with respect to any changes to the UL timing advance, and it also describes explicitly the full expression of T_delta, i.e. .

FL Proposal 1.2.2a:
Downselect in RAN1#108-e one of the following TPs for the update to the one-way delay estimate in Clause 14 of TS38.213: 
	Alt. 1
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	Alt. 2
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	Company
	Do you agree with FL Proposal 1.2.2a?
Views on Alt.1 vs. Alt.2?
	Comments
If Alt.2 preferred, do you think we should say note something for ,  and ?

	Huawei, HiSilicon
	Support Alt. 2
	For the FL comment, we would like to clarify that the TTA for Case 6 timing is determined based on the difference between MT transmission time and MT reception time. Alt.2 essentially targets to reuse the equation of 38.211 to derive the NTA, but not derived the TTA from NTA. So this TP would work and has minimum specification impact.

Regarding to  and , the definition and description are already there in Ts 38.211 section 4.3.1 as:
	-	 is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured, otherwise ;
[bookmark: _Hlk86995707][bookmark: _Hlk86996296]-	 is computed by the UE based on satellite-ephemeris-related higher-layers parameters if configured, otherwise .


We assume those parameters will not be configured in an IAB network by implementation. Hence there is no needed to mention  and  in IAB’s specification section.

	Nokia
	Support Alt. 1
	Our understanding is that the appropriate range of T_delta for case 1/7 and case 6 should be disjoint, but since T_delta can be validly applied whether operating in case 1/6 or case 7, it may be necessary to specify the relevant ranges of T_delta under which T_TA assumptions can be made.

	Ericsson
	Alt. 1 if FLP 1.2.1a is agreed, own alternatives if not.
	The current version of Alt-2 fails to reflect the additional offsets ( in Case-1 and Case-7 and NTA,offset,2 in Case-7) when “NTA is obtained as for a ‘UE’…”. It may be a minor issue that the formulation of Alt-2 is not exact in that NTA cannot be equal to a time difference.

Assuming FL Proposal 1.2.1a is agreed on, we can also agree on Alt-1. Otherwise, it is sufficient to include the following:

Alt-1
“TTA is defined as the difference between the IAB-MT reception time and the IAB-MT transmissison time” as the first sub-bullet

Alt-2
“NTA is equal to the difference between the IAB-MT reception time and the IAB-MT transmissison time, normalized to Tc, minus NTA,offset” replacing the red+black text until/including “…serving cell”.

The current reference to TS38.211 was convenient for Rel-16 (Case-1 only) but seems obsolete for some timing cases in Rel-17 anyway. The proposed changes are also valid irrespective of agreeing to the FL Proposal 1.2.1a or not.

	ZTE, Sanechips
	FL modified Alt 2 is preferred and workable.
	Yes, it is suggested to note that  and  are equal to 0 for IAB. 
We think this note is necessary even for Alt 1, otherwise, without the assumption that  and  are equal to 0 for IAB, the Tdelta range defined for Case 1 timing should be re-evaluated by RAN4.

	
	
	



RI#3: endpoints of Case 7 timing offset 
Based on updated TS38.213, the timing advance for Case 7 UL TX timing can be formulated as TTA=(NTA+NTA,offset+ NTA,offset,2)Tc, where NTA,offset,2= Toffset,2.16.64/2µ. The goal is to find a range of values for Toffset,2. 
Majority of the companies suggest that Toffset,2<=0, so one endpoint of the range is suggested to be 0 (max Toffset,2 = 0) 
To determine the other endpoint (i.e., min Toffset,2), 
· Alt1. two companies suggested to simply use the whole available range (12bits) and hence min Toffset,2 = -4095
· Alt2. three companies suggested to use extreme values of TX/RX switching time at the parent node (2× 𝑇𝑑elta) and the propagation delay over the parent BH link to derive the min Toffset,2. (please see below from [R1-2201493])
[image: ][image: ]

Given Alt1 is more general and simpler, the FL suggest adopting Alt1.
FL Proposal 1.3a:
For Case 7 UL timing, the IAB-MT advances its uplink timing (relative to its DL RX timing) by TTA=(NTA+NTA,offset+ NTA,offset,2)Tc, where NTA and NTA,offset are obtained as for a UE in clause 4.2 of 38.213, and NTA,offset,2= Toffset,2.16.64/2µ, and Toffset,2 is provided (by MAC-CE) in the range of (-4095, 0).
	Company
	Do you agree with FL Proposal 1.3a?
	Comments

	Ericsson
	No
	We think a reformulation is needed since TTA as defined by Clause 4.2 in TS 38.213 is exclusively related to Case-1 timing. In our understanding, for the above to be correct, TTA above relates to a Case-7 TTA, TTA,7, in which case citing the above relation is incorrect.

For Case 7 UL timing, the IAB-MT advances its uplink timing (relative to its DL RX timing) by TTA + NTA,offset,2 Tc, where TTA is obtained as for a UE in clause 4.2 of 38.213, and NTA,offset,2 = Toffset,2.16.64/2µ, and Toffset,2 is provided (by MAC-CE) in the range of (-4095, 0).

	Nokia
	Agree with proposal
	

	NTT DOCOMO
	Can live with the proposal
	Strictly speaking, the equation is missing the 2*T_delta, so we prefer to capture this. On the other hand, the T_delta may be much smaller than NTA, so that we can live with the proposal if the group think it’s not neceesary.

	Huawei, HiSilicon
	NO
	The proposed range only included negative values, however, we believe positive values are also feasible to achieve symbole level alignment. As shown in thefollowing figure, with both positive and negative offset, the Case 7 timing can be achieved.
[image: ]
On the other hand, using agreed 12bits all as negative value is unnecessary. With SCS=120kHz assumed, the . Also for FR2, the maximum . For slot level alignment, the offset for Case 7 timing is equal to , then the Tp supported under the given range is about 250.618μs. This value refer to more than 75km propagation distance which is not reasonable for implementation, and guard symbol also did not have such huge propagation distance assumption.
Hence we prefer to support some positive value for NTA,offset,2 rather than allocate them all for negative offset.

	Samsung
	No
	Share a view with NTT DOCOMO that 2*T_delta is missing and then can be captured.

	ZTE, Sanechips
	Agree
	We can live with either Alt1 or Alt2 in FL summary.

	vivo
	No
	We share the same view with Ericsson.



Based on the comments from Ericsson and Vivo the expression of the Case 7 uplink timing advance has been updated. It should be noted TTA is defined in clause 4.3.1 of TS38.211 so the updated proposal reflects this as well.
Based on the comment from Huawei the range for Toffset,2 has been shifted to include some positive values while leaving sufficient room on the negative side to accommodate the maximum endpoint.
The FL does not understand the comments from NTT Docomo and Samsung: the timing advance for the IAB-MT is not computed based on T_delta.
The FL believes the updated proposal should be agreeable and hence it is promoted to potential agreement in the email thread
The following has been endorsed in the email thread.
FL Proposal 1.3b:
For Case 7 UL timing, the IAB-MT advances its uplink timing (relative to its DL RX timing) by TTA + NTA,offset,2 · Tc, where TTA is obtained as for a UE in clause 4.3.1 of TS38.211, and NTA,offset,2= Toffset,2 · 16 · 64/2µ, and Toffset,2 is provided (by MAC-CE) in the range of (-3072, 1023).




RI#4: association of the indicated T_delta and timing cases
Two companies raised a concern that T_delta associated with different timing cases may have overlapping ranges. Therefore, there may be an ambiguity issue, when the IAB-MT supports different timing cases, and receives multiple different T_delta values.
FL Proposal 1.4a:
T_delta MAC CE is extended to indicate the timing case associated with the signalled T_delta value.
Alt1. Indicate whether the associated timing case is Case 6.
Alt2. Indicate whether the associated timing case is Case 7.
Alt3. Indicate the associated timing case as one of {Case 1, Case 6, Case 7}.

	Company
	Do you agree with FL Proposal 1.4a?
Which Alt do you propose?
	Comments

	Ericsson
	Alt. 2
	The T_delta range of Case-1 has no overlap with the T_delta range of Case-6. This is since for Case-1 the DU’s UL Rx timing is strictly advanced (relative to the DU’s DL Tx timing which determines T_delta) and for Case-6 the DU’s UL Rx timing is strictly delayed (relative to the DU’s DL Tx timing). Therefore, T_delta has a threshold value (when the DU’s UL Rx timing passes DU’s DL Tx timing) and Case-1 can be separated from Case-6. The corresponding relation does not exist for Case-7 which is why a separate indication is needed only for that case, implying one bit less is needed for this signaling.

	Nokia
	Agree with proposal.
Support Alt. 1
	T_delta is the same for case 1 and case 7 and therefore no differentiation is needed.  In typical scenarios, T_delta ranges for case 1/7 and case 6 are not expected to overlap, and so explicity indication may no be necessary, but explicit indication could be provided. 

	NTT DOCOMO
	Agree with proposal.
Support Alt.3
	We see the necessity of the indication. T_delta can be different for timing modes, therefore it seems Alt.3 is reasonable.

	Huawei, HiSilicon
	Yes, Alt1
	For Case 7 timing, T_delta is same as Case 1, so there is no needed to indicate whether the associated timing case is Case 7.


	Samsung
	Yes
	Fine with Alt.3 (in case the number of bits is not a concern)

	ZTE, Sanechips
	No
	For Case 7 timing, we share same view with Huawei.
For Case 6 timing, according to the agreement of the last meeting, it has been decided that T_delta range is not associated with timing mode and without additional specification impact, i.e., it can be left to the parent implementation(the value of T_delta for Case 6 is different to Case 1 and Case 7). 
Agreement(RAN1#107e)
Select Alt 2 from the aforementioned RAN1#106b-e agreement without specification impact other than the following:
· Alt A: the T_delta range is updated to support Case 6 timing.
FFS: Update of one way delay estimation equation in TS38.213 subclause 14


	LG
	Clarification is needed.
	It is our understanding that we have timing case indication via MAC-CE, therefore it seems associating T_delta value with timing case seems double indication of timing cases. Further clarification is needed.

	vivo
	Yes, Alt1
	We share same view with Huawei. 
For Case #6 timing, the T_delta range is extended. For a child IAB node, a parent node may maintain two values of T_delta, one for Case #6 timing, and the other for Case #1 timing or Case #7 timing. Therefore, only Case #6 needs to be indicated.



In response to LG the FL would like to clarify that the context of this proposal is the association of a T_delta value to the child MT Tx timing mode used when T_delta was actually measured. This is separate from the indication to the child node about which timing mode is to be used in a given slot.
Under the assumption of FL Proposal 1.2b, the FL concurs that T_delta does not need to change for transitions between Case 1 and Case 7, hence there is no need to differentiate between the two. As a result, it seems only Alt 1 would be required in a general case that may differ from the typical case described by Ericsson, since the UL Rx timing in Case 1 is left to implementation. Upon further checking, the comment from ZTE is valid, hence RAN1 should not introduce further specification impact specific to Case 6 (particularly with signaling impact, given the current stage of the WI).
In conclusion the FL recommends this proposal to be withdrawn.
	Company
	Comments

	Ericsson
	We think this proposal should remain and Alt.2 should be chosen. Below we provide or view of T_delta for the different timing cases. It is worth recalling that T_delta is half the switching gap between UL Rx and DL Tx of the parent node.
Case-1
The figure shows the relations of DL Tx and UL Rx timing. The UL Rx timing is typically advanced by N_TA,offset (to allow for a proper UL/DL switching gap). This switching gap is -2*T_delta (as used in the formula for propagation delay TA/2+T_delta). Thus, given DL Tx timing, only the parent node’s UL Rx timing affects T_delta. RAN4 has allowed a certain range for T_delta, therefore a certain range of UL Rx timing settings (indicated with green arrow). In Case-1, by specification of Rel-16 T_delta range, the UL Rx timing at the parent node is always before the DL Tx timing. 
[image: ]

Case-6 (IAB-node in Tx/Tx)
In Case-6, the parent node’s UL Rx timing is delayed relative to its DL Tx timing (if the IAB-node is in Tx/Tx). This is because the IAB-MT UL Tx timing is aligned to the IAB-DU’s DL Tx timing and is therefore received delayed (by the IAB-MT’s parent BH link propagation delay) at the parent node. In Case-6, by agreement of MT Tx timing setting, the UL Rx timing at the parent node is always after the DL Tx timing.
[image: ]
Case-7 (parent node in Rx/Rx)
In Case-7, the parent node’s UL Rx timing is delayed relative to its DL Tx timing (if the parent node is in Rx/Rx). This is because the parent node’s UL Rx timing is aligned with its DL Rx timing (according to Case-7), which itself is delayed relative to the parent node’s DL Tx timing. In Case-7, by Case-7 definition of DU Rx (UL Rx) timing setting, the UL Rx timing at the parent node is always after the DL Tx timing.
[image: ]
Summary
Thus, given DL Tx timing, only the parent node’s UL Rx timing affects T_delta.
In Case-1, by specification of Rel-16 T_delta range, the UL Rx timing at the parent node is always before the DL Tx timing
In Case-6, by agreement of MT Tx timing setting, the UL Rx timing at the parent node is always after the DL Tx timing.
In Case-7, by Case-7 definition of DU Rx (UL Rx) timing setting, the UL Rx timing at the parent node is always after the DL Tx timing.
Conclusion
The UL Rx timing at a parent node cannot be confused between Case-1 and (Case-6 or Case-7). Therefore, the values of corresponding T_delta(s) cannot be confused between Case-1 and (Case-6 or Case-7). This is all true for the slot-aligned Case-7 timing. For the symbol-aligned Case-7 timing setting, there is a potential overlap between Case-1 and Case-7 UL Rx timing setting. For this reason it is necessary to indicate with one bit whether a signalled T_delta is associated with Case-7 or not. This is sufficient to distinguish T_delta for all timing modes.
Proposal
T_delta MAC CE is extended to indicate that timing Case-7 is associated with the signalled T_delta value.


The proposal was further discussed during the GTW but no agreement was reached. However we had the following possible agreement:
Possible Agreement 
T_delta MAC CE is extended to indicate the timing case associated with the signalled T_delta value.
· Indicate the associated timing case as one of {Case 1, Case 6, Case 7}.

The FL assessment is that unless the assumption of FL Proposal 1.2.1a is invalidated, this possible agreement is not strictly needed. Hence the following is proposed:
FL Conclusion 1.4b 
In Rel-17 T_delta MAC CE is not extended to indicate the timing case associated with the signalled T_delta value.
	Company
	Do you agree with FL Conclusion 1.4b?
	Comments

	Huawei, HiSilcion
	
	As discussed on the GTW, our first preference is Alt.1 in proposal 1.4a. We think the issue that T_delta associated with different timing cases may have overlapping ranges is valid and solutions should be clarified. 
We understand the natual consequence of not having any further agreement is FL proposal 1.4b.

	LG
	Yes
	

	Nokia
	Agree
	Assuming that proposal 1.2.1b and 1.2.2b are adopted then we agree that interpretation of T_Delta should be unambiguous; however, the full range of T_Delta values can be validly applied it may be necessary to specify the conditions under which the indicated T_Delta is applied for case 1/7 vs. case 6.

	Ericsson
	Yes
	

	AT&T
	Yes
	

	ZTE, Sanechips
	Yes
	

	Vivo
	Yes
	





RI#5: others
Parent-node’s information about IAB-DU’s RX based on Case 7 
Two companies proposed the parent-node should know if/when the IAB-DU adopts Case 7 for its UL RX timing. The FL believes such discussions have already happened in the last couple of RAN1 meetings (starting from 106-b), and such a proposal was not agreed, since majority of the companies thought it would not be needed. For the same reason and considering that only essential issues should be discussed in this meeting, the FL proposes to not further discuss this aspect in Rel-17. 
Case 6 initialization
One company raised a concern that when IAB-MT uses Case 6 timing for the very first time, the parent-node may not exactly know how much it should delay its UL RX timing compared its typical (Case 1) UL RX timing reference. Hence, they proposed to support a new signalling from IAB-MT to parent-node to indicate by how much it will change its UL TX timing from its current timing.
The FL believes this is an optimization, because by implementation the parent-node can always monitor and estimate the UL RX timing within some uncertainty window. Given only the essential issues should be discussed in this meeting, the FL proposes to not further discuss this proposal in Rel-17.
	Company
	Comments

	Ericsson
	Regarding Case-6 intialization, we think that this is not an optimization but an essential functionality that furthermore aligns Case-6 and Case-7 timing behavior. The reason for being essential is that a GNSS timing controlled IAB nodes may differ with up to 3.0 µs, which is five times the CP duration of 0.6µs. In Case-1, the MT’s timing is controlled by the parent DU whereas in Case-6 the MT’s timing is controlled by the IAB DU. That implies a possible offset of up to 3.0 µs, or >1/3 of a symbol duration that the parent DU is expected to align on its own. Presently, there is no means for the parent node to know with certainty if the IAB node is operating with GNSS or OTA based timing so there is no way for the parent node to know if this is the case or not.

	Huawei, HiSilicon
	The initialization of Case-6 can be further discussed. As is pointed out by Ericsson, for Case 6 timing mode, the TX timing is not adjusted by parent node; consequently, the parent node is not able to set the receiption window correctly without blind timing synchronization. Therefore, an approach which can enable uplink synchronization for Case 6 timing at parent node can be helpful.


The FL appreciates the further input on the Case 6 initialization issue. The FL observes that the issue is relevant primarily for the case in which the node using Case 6 timing does not use OTA synchronization. Since RAN1 made sure OTA synchronization can be used for all timing cases, one could argue the potentially problematic scenario may not be typical. Moreover, it is expected an IAB-node would have to TDM reception from a child node operating in Case 6 from reception from UEs and/or other child IAB-nodes, so blind timing reception may not be unreasonable. 
Furthermore, given the stage of the WI, the FL believes there does not seem to be a strong need to introduce this new signaling. On the other hand, if there is broad support and no objections we can probably move forward. Hence the following is proposed:

 
FL Proposal 1.5a:
An IAB-node can provide to its parent via MAC-CE the MT Tx timing advance with respect to the DU Tx timing.

	Company
	Do you agree with FL Proposal 1.5a?
	Comments

	Huawei, HiSilicon
	Yes
	We are fine with FL proposal

	Samsung
	No
	Given the discussion, it is unclear whether this issue comes from uncertainty between GNSS and OTA or uncertainty between Case 1 and Case 6. Also, another question is that a PDSCH with this MAC-CE applies which timing mode (e.g., Case 6 or Case 1) and also a PDCCH to schedule the PDSCH applies which timing mode. We think anyway there would exist uncertainty for UL reception timing in parent IAB perspective and then at least one blind timing reception as explained by FL is anyway needed. In this perspective, we don’t see a need of this proposal.

	Ericsson
	Support in principle
	The proposal goes very much into the right direction, since, in theory, the difference between the Case-1 MT Tx timing and the co-located DU’s Tx timing is the amount by which the IAB-node would change its MT Tx timing when switching from Case-1 to Case-6 timing mode.

A slight modification to the FL proposal, as the IAB-node DU Tx timing is anyway an internal setting, the IAB-node should simply signal a difference between IAB-MT Tx timing between Case-1 and Case-6. With this modification, the proposal also covers the cases when the MT Tx timing is not set exactly according to Case-6 timing mode (e.g., in case of dual panel MT/DU operation). The parent node does not need to know or make any assumptions on the IAB-node’s DL Tx timing.

Proposal:
An IAB-node can provide to its parent via MAC-CE the MT Tx timing offset between Case-1 and Case-6 timing.

	ZTE, Sanechips
	No
	We tend to agree FL’s analysis that by implementation the parent-node can always monitor and estimate the UL RX timing within some uncertainty window. We don’t think this enhancement is necessary. 

	Nokia
	No
	We do not see this is necessary given that we have already agreed an OTA method of synchronization is to be supported.



The proposal was discussed online during the GTW but there was no consensus. The proposal has been modified to reflect Ericsson’s comments. The FL assessment remains unchanged. It would be helpful to get the view from additional companies.

FL Proposal 1.5b:
An IAB-node can provide to its parent via MAC-CE the MT Tx timing offset between Case 1 and Case 6 timing.
	Company
	Do you agree with FL Proposal 1.5b?
	Comments

	Huawei, HiSilicon
	Yes
	Support the proposal since the parent node does have the exact information to determine Case 6 Rx timing due to reasons such as DL Tx timing inaccuracy between IAB nodes. Having this information would help the parent node to setup its Rx timing for Case 6.

	LG
	No
	It is our understanding that case 6 timing is indicated by parent node, which is not decided by IAB-node. From that perspective, even if it reports the MT Tx timing offset, the IAB node does not expect any action from the parent node after reporting it. If so, from the point of view of the IAB node, this is only additional information for determining the case 6 timing of the parent IAB node, that is, it is a further optimization problem. We do not see any specific reason for this kind of further optimization and, considering the lack of time we have, we do not see it is desirable.

	Nokia
	No
	This proposal still seems to be an optimization since as the FL noted an OTA mechanism can always be relied on for synchronization.

	Ericsson
	Yes
	For GNSS synchronized nodes, the timing error between parent DU and IAB-DU is up to 3 µs. Relying on blind timing detection for such an interval is simply unrealistic.

	AT&T
	Yes
	

	ZTE, Sanechips
	No
	For IAB with case 1, case 6 and case 7 timing, the parent node can be aware of the exact timing case of the IAB node. For the initial access stage, parent node has to successfully decode the MAC CE, that means parent node can derive the proper receiving time, so we don’t see the necessity of this proposal.

	Vivo
	Yes
	The proposal is technically reasonable, we can support the proposal.




2 – Discussion on power control
This section relates to the discussion on the remaining issues on power control.
Related input from contributions:
	 Huawei
 R1-2200927
	Proposal 1: Support optionally indicating “slot index” in the desired UL PSD range indication, that comprises indicating a list of one or multiple slot indices for which the associated UL power control is applied.
Observation 1: According to current specification, IAB-MT derives CSI feedback only based on CSI-RS and its corresponding RRC configured PDSCH EPRE to NZP CSI-RS EPRE ratio, no matter whether the DL TX power adjustment is applied to PDSCH.
Proposal 2: With the indicated provided DL TX power adjustment, i.e. a relative offset to a CSI-RS TX power, IAB can derive and report CSI for FDM/SDM.
Observation 2: With current design, multiple signaling may be required to enable enhanced multiplexing and redundant information may be included in signaling.
Proposal 3: Support a unified signaling framework wherein a single signaling can include the combination of multiple conditions to be jointly indicated/provided. 
Multiple sets of conditions shall also be supported, any one set of multiple sets can be chosen and provided by parent node.

	Vivo
R1-2201110
	Proposal 3: An absolute reference EPRE with up to 10dB variation is reported as desired IAB-MT’s UL PSD range.

	ZTE, Sanechips
R1-2201457
	Proposal 5: Support of “slot index” indication in the desired UL PSD range indication. 

	ETRI
R1-2201615
	Proposal 2. Adopt the following TP for TS38.213: 
o A PDSCH EPRE adjustment provided by DL Tx Power Adjustment MAC CE may be restricted to frequency resources of an IAB-node that do not result in simultaneous reception on the same frequency resources by an IAB-MT and IAB-DU in a slot. can be applied, 
• when the simultaneous transmission and/or reception of IAB-DU and IAB-MT are aligned with the indicated multiplexing mode info as described in [xx, TS 38.473], if indicated, and 
• when one of the indicated TCI state ID or RS ID, if indicated, is used for downlink reception of the IAB-MT. 
• when the serving cell is associated with a MT CC, if indicated, and 
• when the HSNA resource type is aligned with one of the indicated DU resource configuration, if indicated, and 
• when the PDSCH is transmitted by one of the indicated slot indexes, if indicated, and 
• when the PDSCH is transmitted by frequency resources, which are aligned with the indicated FDM/non-FDM requirement, if indicated. 

	Nokia
R1-2201674
	Proposal 3.1: Indication of both desired DL Tx power adjustment and UL PSD range does not include an explicit association with slot index.
Proposal 3.2: Indication of desired UL PSD range should fall within than range of values between maximum MT Tx power and maximum MT Tx power – 5dB.

	Intel
R1-2201714
	Proposal 2: No need to transmit basic PSD difference information in addition to desired DL TX power adjustment range.

	Qualcomm
R1-2202157
	Proposal 4: 
The desired IAB-MT UL PSD range (Pmin,Pmax) is indicated via 
- Pmax value: a max TX power. 
[bookmark: _Hlk96082270]o Pmax may be configured in the same range of values as PCMAX,f,c indicated in PHR. 
- And a delta value: such that Pmin=Pmax – delta. o The range of delta is (0..10) dB. 
Observation 2: 
(1) RAN4’s suggested range of values for DL TX power dynamic is based on an RF requirement that concerns the power of REs in the same symbol. Such a requirement is not relevant to eIAB DL TX power adjustment of the PDSCH, indicated with reference to CSI-RS TX power. 
(2) RAN4 did not provide any guidance on the range of values to be considered for DL TX power adjustment in FR2. 
Observation 3: 
The desired/provided DL TX power adjustment seems closely related to the RRC parameter “powerControlOffset” that indicates the power offset between PDSCH and NZP CSI-RS, and can be configured in the range of (-8..15)dB.
Proposal 5: 
The desired/provided IAB-DU DL TX power adjustment can be indicated in the range of (-8..15) dB.
Proposal 6: 
RAN1 respectfully does not need further information related to the requirement and the question raised by RAN4.

	LG Electronics
R1-2202306
	Proposal 3: Support optionally indicating “slot index” in the desired UL PSD range indication, that comprises indicating a list of one or multiple slot indices for which the associated UL power control is expected to be applied.
Proposal 4: The candidates of MT’s DL beam (e.g., TCI state ID or RS ID) and offset range is provided by parent IAB node to IAB node and IAB node requests desired DL Tx power adjustment based on them.
Proposal 5: An IAB node can or cannot request desired downlink transmit power adjustment according to the current transmit power of parent IAB node.
Proposal 6: The parent IAB node indicates the reception of the desired downlink power adjustment request by updating the downlink transmit power, and this indication prevents the IAB node from requesting the desired downlink power adjustment for a specific time duration.



The following list summarizes the remaining issues (RI) mentioned by the companies and/or related to details of the agreed MAC-CE signalling that may require further RAN1 discussions:
· RI#1: range of the values for desired MT UL PSD range indication
· RI#2: whether “slot index” can be indicated in the desired MT PSD range indication 
· RI#3: range of values for desired/provided DL TX power adjustment indications
· RI#4: impact of the indicated DL TX power adjustment (by the parent-node) on IAB-MT’s CSI feedback
· RI#5: clarification of associated configurations that can be included in each MAC-CE indication
· RI#5.1. total number of slots that can be indicated by “slot index”
· RI#5.2. range of values for a slot index
· RI#5.3: total number of MT’s CC, DU cell, or (MT CC, DU cell) pairs that can be indicated as part of the associated configurations
· RI#5.4: total number of MT’s beams that can be indicated as part of the associated configurations
· RI#5.5. clarification of “DU resource configuration”, and “FDM/non-FDM resources” 


RI#1: range of the values for desired MT UL PSD range indication
Three companies commented on this aspect. There is a common understanding that two values should be indicated to identify the endpoints of the desired range. Given one endpoint value, e.g., the max value, the other endpoint can be indicated via an offset. 
For the range of the offset value: two companies suggested 10 dB, and one company proposed 5 dB. The FL reminds companies of the following statement in RAN4’s LS response (R1-2200906): “The desired IAB-MT UL Tx PSD range indicated from an IAB-node to a parent node should be able to accommodate up to 10dB range for Local Area IAB-MT and up to 5dB range for Wide Area IAB-MT both for FR1 and FR2.” 
[bookmark: _Hlk96082428]For the range of max value, one company suggested to use the same range as PCMAX,f,c indicated in PHR.
 
FL Proposal 2.1a:
[bookmark: _Hlk96524537]The desired MT UL PSD range is indicated via a max value, Pmax, and an offset to the max value.
· The offset is indicated in the range of 0…10 dB
· [bookmark: _Hlk96524605]The range of max value, Pmax, is the same as the range of PCMAX,f,c indicated in PHR.

	Company
	Do you agree with FL Proposal 2.1a?
	Comments

	Ericsson
	Yes
	Wide area IAB nodes are not expected to be able to use more than 5 dB of this range as presented in Clause 6.3.2.1.2 in TS 38.174.

	Nokia
	Yes
	5 dB or 10 dB could be fine.  Since the purpose of indicating UL PSD range is to limit upper bound for the purpose of power balancing, it shouldn’t be expected that the lower bound should be increased above the MT capability.  Assuming the range is 10dB, some wide area IAB-MT’s may not be able to support the indicated preference.

	NTT DOCOMO
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Samsung
	Yes
	

	ZTE, Sanechips
	Yes
	

	LG
	Yes
	

	vivo
	See comment
	[bookmark: _Hlk96524510]Pcmax,f,c is absolute power, which would be larger than actual maximum PSD. 
[bookmark: _Hlk96524657]Instead, the DU EPRE can be used as Pmax, since the purpose of UL PSD reporting is to balance PSD between DU TX and MT TX. Hence, Pmax can have the same range as SS-PBCH-BlockPower

	AT&T
	Yes
	We assume that RAN4 specifications and capability signaling will be able to handle the wide-area IAB node limitation.



All the companies agreed to the FL Proposal 2.1a, with further comments from vivo. vivo reminded that PCMAX,f,c is a total power, while Pmax (in the proposal) is a maximum UL PSD. Hence, the range of PCMAX,f,c values may not be suitable for Pmax. They proposed to instead use SS-PBCH-BlockPower values.
For the reference, 
· PCMAX,f,c range is from -29 dBm to 33 dBm, and can be indicated via 64 values (6 bits)
· SS-PBCH-BlockPower range (indicated in SIB1) is from -60 dBm to +50 dBm, and can indicated via 7 bits
Given vivo’s comment, and the fact that SS-PBCH-BlockPower range already covers PCMAX,f,c range with minimal (i.e., 1 bit) extra overhead, the FL suggests to promote the following amended proposal to potential agreement in the email thread.
The following has been endorsed in the email thread:
FL Proposal 2.1b:
The desired MT UL PSD range is indicated via a max value, Pmax, and an offset to the max value.
· The offset is indicated in the range of 0…10 dB
· The range of max value, Pmax, is (-60..50) dBm.

RI#2: whether “slot index” can be indicated in the desired MT PSD range indication 
Four companies commented on this aspect; three of them proposed to support “slot index” indication, and one suggested not to support it.

FL Proposal 2.2a:
Support “slot index” indication in the desired UL PSD range indication.
	Company
	Do you agree with FL Proposal 2.2a?
	Comments

	Ericsson
	No
	First, PHR is not compatible with different behavior in different slots. Second, UL PSD range is only used for Case-6 timing (even Case-A multiplexing w/o Case-6 timing can be expected todo without it). Introducing yet another differentiation within Case-6 timing slots is not motivated.

	Nokia
	Yes
	Preference would be to remove slot index, but only on the understanding that indications for other MAC CE’s (i.e., beam restriction, timing mode, etc.) also remove slot index.

	NTT DOCOMO
	Yes
	

	ETRI
	Yes
(Can be handled together with the other MAC CEs that contain “slot index”)
	Same comments for FL Proposal 2.5a.

	Huawei, HiSilicon
	Yes
	Our understanding is that this is similar to the DL desired power where slot index may be indicated.

	Samsung
	Yes
	Share a view with ETRI that it can be handled together with other MAC CE parameters for slot index in 8.10.1 unless there is a clear reason for the separate design.

	ZTE, Sanechips
	Yes
	

	LG
	Yes
	It is aligned to desired DL Tx power indication.

	VIVO
	Yes
	

	AT&T
	Yes
	It is best to align these indications across 8.10.1 and 8.10.2 as much as possible since the use cases are closely related



All companies except one agree to this proposal. Given the clear majority and in order to align the design of different MAC-CE signals, the FL suggests to promote this proposal to potential agreement in the email thread.
The proposal has been endorsed in the email thread.

RI#3: range of values for desired/provided DL TX power adjustment indications
One company commented on this aspect and suggested to use the same range of values as the RRC parameter “powerControlOffset” that indicates the power offset between PDSCH and NZP CSI-RS.

FL Proposal 2.3a:
The desired/provided DL TX power adjustment can be indicated in the range of (-8..15) dB.
	Company
	Do you agree with FL Proposal 2.3a?
	Comments

	Ericsson
	No, further RAN4 input needed.
	As we state in our contribution R1-2202406, we don’t think RAN1 can make any agreement in this matter without additional input from RAN4. The reason for this is RAN4 assumes the total power per carrier is constant. Without further clarification, that is what we must accept. However, we think that RAN4 may come to a different conclusion provided RAN1 clarifies the use of the DL Tx power adjustment. Such clarifications that would be useful are:

· Would slot-based DL Tx power adjustments, such that power would be constant within a slot, make DL Tx power adjustments more feasible?
· Would RF effects be sufficiently small such that guard symbols can be neglected, since a need for such would result in a reduced performance and probably jeopardize the whole DL Tx power adjustment?
· What would be a suitable semi-static (slot-based) DL Tx power adjustment range provided the above bullets are feasible?

	ETRI
	Yes.
	No further RAN4 input is not required with the range of (-8…15) dB.
Since 1) the range covers all the “minimum” requirements informed by RAN4 and 2) it is up to the parent node implementation to choose the provided DL TX power adjustment value, there should be no impacts on IAB-node implementation due to the value range. The only issue that we are observing now is the signalling overhead, which seem to be 4 or 5 bits per the further decision on the step size.

	Huawei, HiSilicon
	
	We are OK in principal. Noted that the original difination of power offset is the offset of PDSCH RE to NZP CSI-RS RE. Considering here in IAB, the main intention is for DL TX power adjustment (decrease for mitigate interference for multiplexing), so the range difination may be updated as (-15,8), to provide more space for decrese DL TX power?

	Samsung
	Yes
	OK in general. Given the discussion, the final value for min. and max. can be further updated.

	ZTE, Sanechips
	Yes
	

	LG
	Yes
	As Ercisson pointed out, it is RAN4’s answer that total power per carrier is constant no matter the transmit power is controlled or not. However we support this proposal with the range since it is from the RRC parameter “powerControlOffset” which is legacy power offset between PDSCH and NZP CSI-RS for a legacy UE. That means gNB can configure transmit power offset with constraint of total power per carrier is remained to be constant.

	Vivo
	Yes 
	

	AT&T
	Yes
	Tend to agree with Huawei that a greater range for power decrease indications may be more relevant than a power increase given that this is for backhaul links which typically have more of link budget margin than access links.



All companies except one agree to this proposal. The FL acknowledges Ericsson’s comments, but as also mentioned by ETRI, the objective here is to suggest a sensible range of values for MAC-CE design. It is eventually the choice of the parent-node if/how to adjust its DL TX power, e.g., given its limitations/implementation. The FL further thinks the suggested range is sensible as it matches that of a legacy RRC parameter (“powerControlOffset”) that essentially has the same meaning as the “DL TX power adjustment” in the context of eIAB.
Regarding Huawei’s comment: it is preferred to have the same range as that of the legacy parameter.
The FL suggests to promote this proposal to potential agreement in the email thread. This is the latest revision from the email discussion.
The following has been endorsed in the email thread:
FL Proposal 2.3b:
The desired/provided DL TX power adjustment can be indicated with 5 bits and a 1 dB resolution. 
· FFS endpoints of the range


RI#4: impact of the indicated DL TX power adjustment (by the parent-node) on IAB-MT’s CSI feedback
One company commented on this aspect, suggesting the CSI feedback should be based on the DL TX power adjustment, when indicated.

FL Proposal 2.4a:
The IAB-MT should use the provided DL TX power adjustment (indicated by the parent-node) to derive the CSI feedback.
	Company
	Do you agree with FL Proposal 2.4a?
	Comments

	Ericsson
	No
	There is no need to complicate CSI reporting considering both IAB and parent node has full information about what DL Tx power is used. Hence, IAB MT can report what is measured without any adjustments.

	ETRI
	No
	Since the provided DL TX power adjustment is signalled via MAC CE, there could be a misalignment between the power adjustment and a certain type of CSI report (e.g., for periodic CSI report the IAB-MT may have a longer averaging window than the power adjustment update periodicity).

We may be further positive, if an additional P_c for CSI-RS to support this operation without large specification impact could be quickly agreed.

	Huawei, HiSilicon
	Yes
	[bookmark: _Hlk96526312]Based on different power assumption, the derived CSI may be different for TDM and SDM/FDM (not that CQI may be corrected by OLLA but PMI/RI cannot be corrected based on different power offset assumptions). It is apparently useful to derive the CSI feedback based on the adjusted DL TX power, since the parent node may determine the MCS for coming scheduling with DL TX power adjustment. 

	ZTE, Sanechips
	No
	We agree with Ericssion. We think the legacy mechanism can work without this kind enhancement. 

	LG
	Agree in principle.
	It is our understanding that provided DL TX power adjustment is indication from parent node to childe node when the DL Tx power is changed. In that perspective, it should be reflected to the CSI report. However, as pointed out by Ericsson, it may not be necessary since the parent node has full information about DL TX power adjustment. We think it is only matter of choice but agree in principle. Any option with smaller spec impact is desirable.

	AT&T
	Yes
	Although implementation-based or specification-based can both work as pointed out by companies, it is important that both parent and child nodes have a common understanding of the CSI feedback behavior. As a result, we support a standardized solution.

	Vivo
	Yes
	For legacy CSI derivation, the offset value is clearly described in specification. If the power offset is changed compared with legacy value, it is more clear to clarify the assumed power offset for CSI derivation.



A slight majority of the companies believe this new behaviour is not needed, mainly because the parent-node is aware of its [adjusted] DL TX power, and can adjust the reported CSI accordingly. Huawei commented PMI/RI cannot be corrected based on different power offset assumptions.
Further discussions may be needed for this aspect so the FL encourages companies to provide another round of comments, particularly to address the concern raised by Huawei.
	Company
	Do you agree with FL Proposal 2.4a?
	Comments

	Huawei, HiSilicon
	Yes
	If IAB-MT reports CQI based on the assumption without any adjustment, at least following issues needs to be addressed:
1. Different rank values may be derived by MT based on different DL TX power assumption. CSI feedback based on the DL TX power without adjustment may result in incorrect MIMO feedback reporting such as rank and associated CQI(s) for multiplexing, since the rank is selected based on the measurement of child MT. Once the rank is incorrectly selected, it would be hard to compensate or recalculate the reported CSI at the parent node for PDSCH with DL power adjustment.
2. The DL TX power is intended to be used for simultaneous RX at child node, the receiving beam (the actural analog weights of antennas, not the indicated QCL) with and without multiplexing may be different by implementation. This also leads to the difference for CSI feedback with DL TX power adjustment.
In summary, with only DL TX power and TX power adjustment, the parent node cannot correctly/accurately derive the CQI. Therefore, we believe IAB-MT should use the provided DL TX power adjustment to derive the CSI feedback.

	LG
	Yes
	After careful consideration, we support FL proposal 2.4a for following reason.
In our understanding, gNB may select profer MCS considering on reduced gNB Tx power if power adjustment is applied at the resource for simultanues Rx/Rx operation. But, this method can be applied only when RI/PMI is maintained even though gNB Tx power is changed. 
If gNB Tx power is reduced, profer RI for PDSCH could be changed. In this case, profer RI/PMI should be selected and reported from UE side. 
Therefore, we think IAB-MT should use the provided DL Tx power adjustment to derive the CSI feedback.

	Ericsson
	Yes, with modification
	We don’t have a strong opinion on this and are willing to agree for the sake of progress. However, the formulation as it stands now is not entirely clear, so we propose the following modification:

The IAB-MT shall account for the the provided DL TX power adjustment (as indicated by the parent-node) when deriving CSI feedback.


	AT&T
	Yes
	Agree with the comments from Huawei and support the modified proposal from Ericsson

	ZTE, Sanechips
	No
	Based on the understanding that both IAB and parent node has full information about what DL Tx power is used for a certain slot, we think the correct CSI feedback(including PMI/RI) should be the derived CSI based on the real measurement result without any adjustment. Assuming parent node may adapt CSI based the adjusted Tx power, the legacy CSI report mechanism seems workable.

	Vivo
	Yes
	Agree with Huawei.




RI#5.1. total number of slots that can be indicated by “slot index”
It should further be clarified that how many slots can be indicated by “slot index” in the MAC-CE indication of a desired/provided DL TX power adjustment (and desired UL PSD range, if agreed).

FL Proposal 2.5a:
The “slot index” in the MAC-CE indication of a desired/provided DL TX power adjustment (and desired UL PSD range, if agreed) provides a list of up to M slots.
· FFS: value of M.
	Company
	Do you agree with FL Proposal 2.5a? What do propose for the value M?
	Comments

	Ericsson
	Yes to DL TX,
No to UL PSD
	

	Nokia
	Yes
	As with beam restriction an timing mode indication, power adjustment indications should use range and periodicity like DU resource config.

	NTT DOCOMO
	Yes
	

	ETRI
	Yes
(Can be handled together with the other MAC CEs that contain “slot index”)
	We suggested the following in [108-e-R17-eIAB-01]:
For the following eIAB MAC CEs, which may/can provide an IAB-MT with a list of slots, the same range and periodicity are utilized as in gNB-DU Cell Resource Configuration in TS38.473, 9.3.1.107: {5120 slots, 160ms}
· Child IAB-DU Restricted Beam Indication MAC CE (P12 in [108-e-R17-eIAB-03])
· Timing Case Indication MAC CE (P15 in [108-e-R17-eIAB-03])
· Desired DL TX Power Adjustment MAC CE (P17 in [108-e-R17-eIAB-03])
· DL TX Power Adjustment MAC CE (P18 in [108-e-R17-eIAB-03])
· Desired IAB-MT PSD range MAC CE (P19 in [108-e-R17-eIAB-03])
IAB-MT Recommended Beam Indication MAC CE (P23 in [108-e-R17-eIAB-03])

	Huawei, HiSilicon
	 
	This issue is related to Proposal 2.6a. We thinik the proposal and the value M can be discussed after we have a conclusion on proposal 2.6a.

	Samsung
	Yes
	Share a view with ETRI that it can be handled together with other MAC CE parameters for slot index in 8.10.1 unless there is a clear reason for the separate design.

	ZTE, Sanechips
	Yes
	

	LG
	
	Agree in principle but similar view with Huawei. The value M can be discussed after proposal 2.6a.

	Vivo
	Yes
	But, can be treated in 8.10.1

	AT&T
	Yes
	Propose to align with 8.10.1 (follow the range values in 38.473)



The FL acknowledges the related 8.10.1 discussions, and these MAC-CEs will be aligned accordingly. Therefore, this FL proposal is withdrawn.

RI#5.2. range of values for a slot index
It should further be clarified how exactly a slot index is indicated. Is it an absolute index within a range (e.g., a slot index within a frame)?
 FL Proposal 2.6a:
A slot indicated by the “slot index” in the MAC-CE indication of a desired/provided DL TX power adjustment (and desired UL PSD range, if agreed) is based on an absolute index within a frame.

	Company
	Do you agree with FL Proposal 2.6a? 
	Comments

	Ericsson
	Yes
	We think it should be valid for 160 ms.

	ETRI
	Yes
(Can be handled together with the other MAC CEs that contain “slot index”)
	Same comments for FL Proposal 2.5a.

	Huawei, HiSilicon
	
	In general, we think the “range” of the slot index cannot be too small. Within a frame, FR1 only has limit number of slots, such configuration periodic is too short. For FR2 is OK, e.g. 80 slots, also feasible for MAC-CE payload. We suggest a constant value like 80 slots for both FR1 and FR2.

	Samsung
	Yes
	Share a view with ETRI that it can be handled together with other MAC CE parameters for slot index in 8.10.1 unless there is a clear reason for the separate design.

	ZTE, Sanechips
	Yes
	

	LG
	Yes
	

	Vivo
	Yes
	But, can be treated in 8.10.1

	AT&T
	Yes
	Propose to align with 8.10.1 (follow the range values in 38.473)

	AT&T
	Yes
	Propose to align with 8.10.1 (follow the range values in 38.473)



The FL acknowledges the related 8.10.1 discussions, and these MAC-CEs will be aligned accordingly. Therefore, this FL proposal is withdrawn.

RI#5.3: total number of MT’s CC, DU cell, or (MT CC, DU cell) pairs that can be indicated as part of the associated configurations
It is already agreed that the provided/desired DL TX power adjustment and the desired UL PSD range can be indicated to be associated with (MT CC, DU cell) pair. It should be clarified how exactly this indication is provided. 

FL Proposal 2.7a:
For the “(MT CC, DU Cell) pair” indication in a desired/provided DL TX power adjustment and desired UL PSD range indications, RAN1 to select one of the following alternatives:
· Alt1. Associated with a desired/provided DL TX power adjustment or desired UL PSD range indication, a list of up to K MT CCs and a list of up to G DU cells can be indicated. 
· FFS: values of K and G
· Note 1.1. the desired/provided indication is applicable to all KxG pairs.
· Note 1.2. If one list is empty (or not provided), all possible values associated with that list (i.e., all MT CCs or all DU Cells) should be considered.  
· Alt2. Associated with a desired/provided DL TX power adjustment or desired UL PSD range indication, a list of up to H (MT CC, DU Cell) pairs can be indicated. 
· FFS: value of H
· Note 2.1. if no MT CC (and/or no DU Cell) is provided in an indication, all MT CCs (and/or all DU Cells) should be considered.

	   Company
	Do you agree with FL Proposal 2.7a?
What do you propose for values (K, G) or H?  
	Comments

	Ericsson
	Leave for RAN2 to decide
	First, we don’t find this proposal in any of the contributions.

Second, we prefer to follow the F1AP design on the multiplexing information IE which allows to provide multiplexing capability reporting of up to 32 MT’s CC and 512 DU cells. A further limitation can be left to RAN2.

	Nokia
	Preference for Alt.2 but more discussion needed
	While the specification of the number may be left to RAN2 it seems reasonable to expect that RAN1 would be expected to provide guidance.  Alt.1 does not seem consistent with the existing agreement since if KG then the MT CC and DU cell are not paired.  A reasonable number for H may be the number of configured cells.

	ETRI
	Alt.2
	We think the previous agreements are same with Alt.2.
On the other hands, further optimization for signalling overhead reduction is up to RAN2, we think.
It seems that no further agreement or conclusion is needed.

	Huawei, HiSilicon
	No
	Indeed, it was agreed that the provided/desired DL TX power adjustment and the desired UL PSD range can be indicated to be associated with (MT CC, DU cell) pair. 
But it never agreed associated with a list of pair. In our understanding, differernt pair should apply differernt power control value. A typical example is when different MT CC has different bandwidth, or some pair is SDMed but some pair may be FDMed. Then different value should be applied. 
Hence, the desired/provided DL TX power adjustment and desired UL PSD range indication should be per pair indicated.

	ZTE, Sanechips
	Support Alt1
	The values of K and G can be left to RAN2.

	LG
	Up to RAN2
	We do not see any difference between alternatives in RAN1 perspective. Leave it for RAN2 will be proper choice.

	Vivo
	Prefer alt.1
	Sometimes the parameter is only associated with DU cell. 
We also think this is up to RAN2.

	AT&T
	Up to RAN2
	It is not clear what RAN1 implications this has as it is a signaling design aspect. As Nokia points out, the currently configured MT/DU cells should at least be supported.



There does not seem to be a converged view. The FL motivation was to make some progress in this domain based on rapporteur input soliciting more detailed signaling design from RAN1. On ther other hand several companies commented these details should be left to RAN2. Hence the proposal is withdrawn.

RI#5.4: total number of MT’s beams that can be indicated as part of the associated configurations
It is already agreed that the provided/desired DL TX power adjustment and the desired UL PSD range can be indicated to be associated respectively with MT’s DL beams and MT’s UL beams. It should be clarified how many beams can be indicated as part of each indication.

FL Proposal 2.8a:
“MT’s DL beam” (and “MT’s UL beam”) indication, associated with an MT CC, in a desired/provided DL TX power adjustment (and desired UL PSD range indication) provides a list of up to N beams.
· FFS: value of N.
	Company
	Do you agree with FL Proposal 2.8a? What do propose for the value N?
	Comments

	Ericsson
	4 or 8
	We think a small number wold be sufficient considering the stationary nature of IAB and the presumed change in Rx power from using different beams. Considering a 2D beam map, only 4 Tx beams can share the same Rx power and that is for the worst case. On the other hand, RAN1 has agreed to report 8 recommended/restricted beams in the resource multiplexing A.I. and we can agree to that as well.

	Nokia
	Further discussion may be needed
	It is currently unclear how DL beam is intended to be understood, since DL beams may be configured differently for each DU cell.  In our view, the number of beams should be minimized to avoid significantly increasing MAC CE size.

	ETRI
	Yes, Support N=8
	

	Huawei
	Further discussion needed
	It is not clear why there is need for such restriction

	Samsung
	Yes
	It can be aligned with the previous agreement about max. number of 8 for recommended/restricted beam in 8.10.1.

	ZTE, Sanechips
	Agree.
	We can following the maximum number of recommended beams or restricted beams, the value N can be 8.
Agreement
· The maximum number of recommended beams per MT CC in a given indication (including all associated parameters/conditions) is 8.
· The maximum number of restricted beams per DU cell in a given indication (including all associated parameters/conditions) is 8.


	LG
	Yes
	

	Vivo
	Yes
	

	AT&T
	Yes, N=8
	Align with beam restriction/beam recommendations



There seems to be a majority support for a MAC-CE signalling design that can indicate up to N=8 DL (or UL) beam indices associated with a desired/provided DL TX power adjustment (or desired UL PSD range). 
Regarding Nokia’s comment: DL beam here refers to the IAB-MT’s DL RX beams (indicated via TCI or SSB/CSI-RS index). 
Regarding Huawei’s comment: the purpose is to have a concrete proposal for RAN2 to design the associated MAC-CEs. 
The amended proposal is promoted to potential agreement in the email thread.
The following has been endorsed in the email thread:
FL Proposal 2.8b:
“MT’s DL beam” (and “MT’s UL beam”) indication, associated with an MT CC, in a desired/provided DL TX power adjustment (and desired UL PSD range indication) can provide a list of up to 8 beams.


RI#5.5. clarification of “DU resource configuration”, and “FDM/non-FDM resources” 
Based on the TPs to the 38.213, and comments from at least one the companies, it seems to the FL that there may still be different interpretations of the “DU resource configuration” and “FDM/non-FDM resources” indications, in the context of desired/provided DL TX power adjustment and desired UL PSD range indications.  For example, see the following agreements:
	RAN1#106bis-e Agreement
The DL TX power adjustment, provided by the parent-node to IAB-MT, is indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:
· Multiplexing mode 
· MT’s DL beam (e.g., TCI state id, RS id)
· (MT CC, DU cell) pair
· DU resource configuration
· FFS: DL signal/channel type
· FFS: slot index
· FFS: timing mode (e.g., Case-7 timing)



	RAN1#107-e Agreement
The indication of the desired/provided DL TX power adjustment and desired UL PSD range can further include:
· An indication of whether a desired/provided power configuration or adjustment is applied on FDM resources where the simultaneous MT’s and DU’s signals are non-overlapping in the frequency-domain and/or on non-FDM resources where the simultaneous MT’s and DU’s signals may overlap in the frequency-domain, for a given (MT CC, DU cell).



The FL reminds companies that the above RAN1#107-e agreement was indeed intended to clarify how to interpret “DU resource configuration” in the RAN1#106bis-e agreement. Hence, these two are not separate/independent configurations. For the records, companies can check the “Final summary for [107-e-NR-eIAB-02]” [R1-2112837] – Section 2, under “Regarding 1.3. clarification about DU resource configuration”.
Also from the same document, and to clarify the interpretation of “FDM/non-FDM resources”:
“… 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 [proposal/agreement] is to differentiate between these two cases, and support optionally indicating different provided/desired configurations for these different cases.”


3 – Further inputs related to reply LS on power control parameters 
A few companies submitted contributions to Agenda Item 5 disucssing the reply LS from RAN4.
Table below summarizes the related input from contributions:
	ZTE
R1-2201460
	Observation 1: RX PSD difference range has been considered in the generation of the desired DL TX power adjustment, reporting the information of the desired DL TX power adjustment is sufficient.
Proposal 1: To clarify to RAN4 that the RX PSD difference range for the IAB-DU is not needed at its parent node.

	Samsung
R1-2201524
	Draft reply LS on range of power control parameters for eIAB.

	ETRI
R1-2201610
	Proposal 1. Support DL Tx Power Adjustment MAC CE representing a range of [-6, +4] dB with 1 dB step size for both FR1 and FR2.
Proposal 2. Inform RAN4 that the information of basic PSD difference is NOT needed in addition to desired DL TX power adjustment range from RAN1 perspective.

	LG
R1-2202307
	Draft reply LS on range of power control parameters for eIAB

	Ericsson
R1-2202406
	Observation 1 DL Tx power control can be expected to be used in slots where the IAB node is singularly scheduled by the parent IAB node.
Proposal 1 Send LS to RAN4 asking if slot-wise PSD differences is or can be supported for DL Tx power adjustment in IAB.
Observation 2 Slot-wise DL Tx adjustments requiring guard symbols may substantially reduce network efficiency and is not warranted.
Proposal 2 Send LS to RAN4 asking whether DL Tx power adjustments can be implemented with sufficiently small RF impact such that guard symbols can be avoided.
Proposal 3 Send LS to RAN4 asking RAN4 about a suitable range of semi-static (slot-wise) DL Tx power adjustment provided no guard symbols are introduced.
Proposal 4 The desired UL Tx PSD range is set in relation to the maximum controlled transmit power according to the specified minimum total power dynamic range as defined in Clause 6.3.2.1.2 in TS 38.174, with increments of 1 dB.

	Huawei
R1-2202475
	Observation 1: For simultaneous reception, an IAB node can determine the tolerated PSD difference based on beam isolation level and multiplexing type (SDM/FDM), instead of the specified requirement.
Observation 2: With the current desired/provided DL TX power adjustment mechanism, an IAB node can achieve its desired PSD difference at its receiver and enable simultaneous receiving with FDM/SDM.
Proposal 1: Send a rely LS to RAN4 and inform RAN4 that the information of RX PSD difference range for IAB-DU is not needed in addition to desired DL TX power adjustment from RAN1’s perspective.



RAN4 in their reply LS raised a question “Whether this information of basic PSD difference is needed in addition to desired DL TX power adjustment range from RAN1 perspective?”, referring to RAN4 requirements for IAB-DU receiver by which the RX PSD difference between two FDM signals can be derived. The majority view is that such information is not needed by RAN1 to decide about the range of values for desired/provided DL TX power adjustment.

FL Proposal 3.1a:
RAN1 to send an LS to RAN4 to inform RAN4 that the information of basic PSD difference is not needed.
	Company
	Do you agree with FL Proposal 3.1a? 
	Comments

	Huawei, HiSilicon
	Yes
	

	Samsung
	Yes
	

	Ericsson
	Yes
	We do not think this information is needed and RAN4 can be informed about that.

However, as we bring up in R1-2202406, there are issues for the DL Tx power adjustment that we think RAN4 needs to address to complete the specification. As stated in the reply LS from RAN4 (R1-2200906), “the total power per carrier stays constant.” We find that statement difficult to combine with any DL Tx power adjustment. Without further analysis by RAN4, e.g., RF implications due to changed DL Tx power, the implementation of this functionality is highly unlikely.

	ZTE, Sanechips
	Yes
	



There is consensus amongst the companies who commented on sending a LS to RAN4. Based on Ercsson comments, we should discuss whether additional questions should be asked to RAN4 and, if so, which questions.
	Company
	Additional questions to be included in the LS to RAN4? 
	If yes, which questions?

	Huawei, HiSilicon
	We don’t see clear need to aks RAN4 additional questions at the moment
	For DL TX power adjustment, we think it may be implemention related without the need of adjustment on RF power, e.g. using wider beam or turn off a TX panel. But we are open to discussion and send questions for RAN4 if justified. 

	LG
	Yes
	In terms of clarification, it would be good to send the following question to RAN4:
What is the impact of IAB-MT if the transmit power of parent IAB-DU exceeds basic PSD difference?

	Ericsson
	Yes
	It may be possible to manage without RAN4’s involvement, e.g., by changing precoders as a substitute for power adjustments. However, that is a poor solution since it will involve increased interference for neighbor nodes. For that reason, RAN1 should ask RAN4 about a DL TX adjustment range for the following case:
· IAB node is the only recipient
· DL Tx power is constant within a slot
and if such a DL Tx power adjustment is feasible without introducing guard symbols.

	ZTE, Sanechips
	Not found yet
	In a reply LS, a direct response to RAN4 question is desired. We are okay to discuss and figure out whether additional questions are necessary.
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Uplink frame number 7 for transmission from the UE shall start Trg = (Nga + Nraoftset + NF3mi" + Nfiqq )T before
the start of the corresponding downlink frame at the UE where

- Nps and Nrg ofpset are given by clause 4.2 of [3, TS 38.213], except for msgA transmission on PUSCH where Ny =
0 shall be used;

- NfZmBO" is derived from the higher-layer parameters TACommon, TACommonDrift, and
TACommonDriftVariation if configured, otherwise NEIR™ = 0;

- Nffqq is computed by the UE based on satellite-ephemeris-related higher-layers parameters if configured,
otherwise NiE, 4 = 0.
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If an IAB-node is provided an index Tg., in a Timing Delta MAC CE [11, TS 38.321] from a serving cell, the IAB-

N-
node may assume that {(Npx/2+ Mg+ TasiGouep)-Te  (Tra — Nracase oftser * To)/2 + (— 225 4 Ny +

Tgelta * Gstep) - T, is a time difference between a DU transmission of a signal from the serving cell and a reception of the

signal by the IAB-MT when Ny /2 +Nagig+ LasraGomp >0 (Tra — Nra case offset * Te) /2 + (— ”TA';’“S“ + Nyega +

Tdelta : Gstep) : Tc >0, where:

- Trp is defined in clause 4.3.1 of [4, TS38.211],
- Nracase offset = Nraoffset2 if f the indicated IAB-MT transmission timing mode in a slot is set to 'Case7' or
NTA,case,offset = 0 otherwise,

- and Ny, and Gy, are determined as:

- Ngeyg = —70528 and Gy, = 64, if the serving cell providing the Timing Delta MAC CE operates
in FR1,

- Ngeyg = —17664 and Gy = 32, if the serving cell providing the Timing Delta MAC CE operates
in FR2.

The IAB-node may use the time difference to determine a DU transmission time.
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If an IAB-node is provided an index Tg., in a Timing Delta MAC CE [11, TS 38.321] from a serving cell, the IAB-

node may assume that (Nox/2+Nagg+FaGseep)~Te Tra/2 + ( NTA Ot 4 Nyetta + Tielta * Gstep) - T, is a time

difference between a DU transmission of a signal from the serving cell and a reception of the signal by the IAB-MT when
N/ 2+ Nagir+ Faai G >0 Tra/2 + (= 2252 4 Ny + Ty G ) - To > 0, where:

- Typa for transmission timing mode ‘Case 6’ is defined as the difference between the IAB-MT reception time and
the JAB-MT transmission time, and, for transmission timing modes ‘Casel” and ‘Case7” is defined in clause 4.3.1
of [4, TS38.211],

- and Ny, and Gge, are determined as:

- Nguy = —70528 and Gy, = 64, if the serving cell providing the Timing Delta MAC CE operates
in FRI1,

- Ngyy = —17664 and G, = 32, if the serving cell providing the Timing Delta MAC CE operates
in FR2.
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If an IAB-node is provided an index Tg., in a Timing Delta MAC CE [11, TS 38.321] from a serving cell, the IAB-
node may assume that (NTA /2 + Ngetta + Telta * Gstep) - T, is a time difference between a DU transmission of a signal
from the serving cell and a reception of the signal by the IAB-MT when Ny, /2 + Ngeita + Taelta * Gstep > 0, Where, for

‘Case6’, N1a is equal to the difference between the IAB-MT reception time and the IAB-MT transmission time minus
Nraoftset, otherwise Ny, is obtained as for a "UE" in clause 4.2 for the TAG containing the serving cell and Ny, and
Ggep are determined as

- Ngeig = —70528 and Ggp, = 64, if the serving cell providing the Timing Delta MAC CE operates in FR1,

- Ngeig = —17664 and Gy, = 32, if the serving cell providing the Timing Delta MAC CE operates in FR2




image12.emf

image13.emf

image14.png
Parent node DL Tx

1AB MT DL Rx

IAB DU UL Rx(Case 1)

1AB DU UL Rx(Case 7)
Slot level alignment

—

Tpo

1AB DU UL Rx(Case 7)
Symbol level alignment

OI 112|344 10111213
o123 9 |10|11|12|13
[e—offset (negative)
0(1|2]3]|4 10111213

—

—Offset (positive)





image15.emf



DL TX @ Parent



UL RX @ Parent, Case1



DL Tx



UL Rx (Case-1, typical)



UL Rx (max UL/DL switching gap)



UL Rx (min UL/DL switching gap)



N_TA_offset



DL TX Reference



UL Rx acc. to
Rel-16 T_delta range










DL TX @ Parent

UL RX @ Parent, Case1

DL Tx

UL Rx (Case-1, typical)

UL Rx (max UL/DL switching gap)

UL Rx (min UL/DL switching gap)

N_TA_offset

DL TX Reference

UL Rx acc. to

Rel-16 T_deltarange


image16.emf



DL TX @ Parent



UL RX @ Parent



DL Tx



UL Rx (Case-1, typical)
N_TA_offset



DL TX Reference



UL Rx (Case-6)



Delayed by parent BH
propagation delay, since
the IAB-MT is transmitting
with DL Tx timing



UL RX @ Parent, Case-6



UL Rx acc. to
Rel-16 T_delta range










DL TX @ Parent

UL RX @ Parent

DL Tx

UL Rx (Case-1, typical)

N_TA_offset

DL TX Reference

UL Rx (Case-6)

Delayed by parent BH

propagation delay, since

the IAB-MT is transmitting

with DL Tx timing

UL RX @ Parent, Case-6

UL Rx acc. to

Rel-16 T_deltarange


image17.emf



DL TX @ Parent



UL RX @ Parent



DL Tx



UL Rx (Case-1, typical)
N_TA_offset



DL TX Reference



UL Rx (Case-7)UL RX @ Parent, Case-7



UL Rx acc. to
Rel-16 T_delta range



Delayed by parent BH
propagation delay (of the
parent node), since the
UL Rx is set to the
MT Rx timing










DL TX @ Parent

UL RX @ Parent

DL Tx

UL Rx (Case-1, typical)

N_TA_offset

DL TX Reference

UL Rx (Case-7) UL RX @ Parent, Case-7

UL Rx acc. to

Rel-16 T_deltarange

Delayed by parent BH

propagation delay (of the

parent node), since the

UL Rx is set to the

MT Rx timing


image1.emf

