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1. Introduction
This contribution provides our view on selected remaining issues on enhancements for simultaneous operation of IAB-node's child and parent links in the context of the Rel-17 IAB WID objectives. Specifically, it addresses remaining issues on timing modes, and power control.
[bookmark: _Hlk32401284][bookmark: _Hlk24102609]2. Remaining Aspects
2.1. OTA Synchronization
RAN1#107-e agreed to the following changes to the OTA timing synchronization mechanism to enable/maintain Case 6 timing mode:
	Agreement
Select Alt 2 from the aforementioned RAN1#106b-e agreement without specification impact other than the following:
· Alt A: the T_delta range is updated to support Case 6 timing.
FFS: Update of one way delay estimation equation in TS38.213 subclause 14.



In regard to the FFS point related to the update to the delay estimation formula in TS38.213 subclause 14, the paragraph in question is included below:
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It is observed that indeed the equation requires some updating, e.g. at least for Case 6 timing for which NTA is not defined. Specifically, the description needs to be updated for both Case 6 and Case 7.
It is also observed that in Rel-17 the related clause 4.3.1 in TS38.211 has been further expanded to included additional offsets potentially impacting the UE (and hence IAB-MT) uplink timing:
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To address all these aspects the following is proposed:
Proposal 1:
Adopt the following TP for clause 14 in TS38.213:
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With the support of T_delta indication for different timing cases, and the possibility of IAB-node adopting different timing cases and switching across them, there may be an ambiguity issue at the IAB-MT to associate an indicated T_delta to its corresponding timing case.
One may argue the range of relevant T_delta values for different timing cases are different, and the IAB-MT should be able to implicitly determine which T_delta is associated with which timing mode. However, this argument does not seem accurate, and such an assumption may not really hold depending on the propagation delays, and the parent-node’s decision on how to align its UL RX timing for Case 1 and Case 7. As we know for these two cases, parent-node has flexibility in deciding exact UL RX timing reference. 
Hence, we believe for OTA synchronization to work properly, an association between indicated T_delta values and the timing modes is required. This association can be explicit, e.g., via the same MAC-CE carrying the T_delta value, or implicit, e.g., via specifying rules to link the slot on which T_delta MAC-CE is received, and the UL timing mode used by the IAB-MT on some previous UL slots.

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.

2.2. Case 7 editorial suggestion
The following modification related to the specification of how the IAB-MT sets the Case 7 uplink timing is proposed to address the fact the listed equation is for the actual uplink timing advance and not for the actual absolute uplink timing.  
Proposal 3:
Adopt the following TP for clause 14 in TS38.213:
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2.3. Range of values for DL/UL TX power
Following the below RAN1#107-e agreements, RAN4 sent the LS response in R1-2200906.
	Agreement
Send an LS to RAN4 to specify the range of values for the indication of the desired/provided DL TX power adjustment, as well as the range of values for the indication of the desired MT UL PSD range



For desired MT UL PSD range:
RAN4 responded: “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.”

The indication of the desired range should comprise two end-point values for the desired maximum and minimum values. Based on the RAN4’s guidance, the difference between these two end-points may be up to 10 dB. 

Proposal 4:
The desired IAB-MT UL PSD range (Pmin,Pmax) is indicated via
· Pmax value: a max TX power.
· 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.
· The range of delta is (0..10) dB.

For desired/provided DL TX power adjustment:
RAN4 responded: “According to requirement defined in 6.3.1.2 and 9.4.1.2 for IAB-DU, there is RE power control dynamic range specified with maximum range as [-6, +4] dB compared to average RE power for FR1, while total power per carrier stays constant. And there is no corresponding RF requirement defined for IAB-DU in FR2 can be reference.” 
“The actual applied DL Tx power adjustment indication from a parent node to an IAB-Node should be able to accommodate for individual resource elements up to 10dB range for QPSK, 6 dB for 16QAM and 0 dB for 64QAM and higher modulation orders with respect to specific beam(s) for Type 1-H and Type 1-O IAB-DU in FR1. While resource element power may change, the total power per carrier stays constant. There is no PSD range for type 2-O IAB-DU in FR2.
“For desired DL Tx power adjustment from an IAB-node to a parent node, the recommended range is the same as described above for actual applied DL Tx power adjustment.”

RAN4’s reference for the suggested range is “RE power control dynamic range specified with maximum range as [-6, +4] dB compared to average RE power”. To our understanding, this requirement is applicable per symbol – i.e., the power of REs in the same symbol should be within the indicated range of the average RE power.  
However, according to the RAN1#107-e agreements, the indicated DL TX power adjustment is with respect to the CSI-RS TX power and is applied to PDSCH. Therefore, the referenced requirement may not be applicable to the case of interest in which PDSCH, and CSI-RS are sent on different symbols. 
Moreover, RAN4 does not provide any guideline for the range values in FR2.
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.

There is already an RRC parameter “powerControlOffset” in “NZP-CSI-RS-Resource” that is “Power offset of PDSCH RE to NZP CSI-RS RE” and is used when the UE derives CSI feedback. “powerControlOffset” can be configured within (-8..15)dB range.
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.

Given above observations, we may simply use the same range of values of “powerControlOffset” (i.e., (-8..15)dB) for the IAB DL TX power adjustment indication.

Proposal 5:
The desired/provided IAB-DU DL TX power adjustment can be indicated in the range of (-8..15) dB.

In their LS response, RAN4 further raised a question as follows.
R1-2200906: Besides above reply, there is question raised by company for clarification to desired DL Tx power adjustment from an IAB-node to a parent node as: there are RAN4 requirements for IAB-DU receiver by which the RX PSD difference between two FDM signals can be derived. Such RX PSD difference range could be regarded as basic PSD difference can be tolerated by child IAB receiver and thus the desired DL TX power adjustment could be derived to avoid higher PSD difference to be tolerated by child IAB receiver compared to the basic PSD difference. Whether this information of basic PSD difference is needed in addition to desired DL TX power adjustment range from RAN1 perspective?  

 In our view, the mentioned requirement may not be quite relevant since in the concerned eIAB cases,
(1) IAB-MT’s RX is concurrent with IAB-DU’s signals, while the RAN4 requirement seems to be related only to IAB-DU’s RX of two FDM’ed signals, and 
(2) the two concurrent signals may or may not be FDM’ed, while the RAN4 requirement seems to be related only to the FDM’ed signals. 

Proposal 6:
RAN1 respectfully does not need further information related to the requirement and the question raised by RAN4.

2.4. Desired/Provided Guard Symbols

RAN1#107 agreed to the following:
	Agreement
The following RAN1#106bis-e agreement is updated.
The MAC-CE signaling of Desired/Provided Guard Symbols is enhanced to optionally indicate the number of guard symbols required for switching between at least the following cases:
· Case#6 MT Tx and [Case #7] DU [Tx]/Rx
· Case#7 MT Tx (to support Case #7 at parent node) and DU Tx/Rx
· A: Case #6 MT TX to/from Case #1 DU RX
· D: Case #7 MT TX (to support Case #7 at parent node) to/from Case #1 DU RX
· G: Case #7 MT TX (to support Case #7 at parent node) to/from Case #1 DU TX
· (Working Assumption) H: Case #6 MT TX to/from Case #1 DU TX



Regarding the working assumption (Case H), we note that Case 6 is to support simultaneous MT TX and DU TX at the IAB-node. Hence, Case H could be more precisely expressed as 
· (MT TX based on Case 6 UL timing and DU TX) to/from (DU TX)
Before and after the transition, DU continues to TX with the same timing reference. Therefore, the transition is effectively about the MT starting or stopping its TX, while the collocated DU TX is ongoing. Given the IAB-node is assumed to have the capability of supporting simultaneous MT TX and DU TX, no guard symbol seems necessary for this transition case.

Proposal 7:
There is no need to support indication of Desired/Provided Guard Symbols for the following case:
· H: Case #6 MT TX to/from Case #1 DU TX.
 
  
Conclusion
This contribution provided our view on selected remaining issues on enhancements for simultaneous operation of IAB-node's child and parent links. The following observations and proposals were made:
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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Proposal 4:
The desired IAB-MT UL PSD range (Pmin,Pmax) is indicated via
· Pmax value: a max TX power.
· 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.
· The range of delta is (0..10) dB.
Observation 2:
(3) 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. 
(4) 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.

Proposal 7:
There is no need to support indication of Desired/Provided Guard Symbols for the following case:
· H: Case #6 MT TX to/from Case #1 DU TX.
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If an IAB-node is provided an index Ty, in a Timing Delta MAC CE [11, TS 38.321] from a serving cell, the IAB-
node may assume that (NTA /2 + Nyt + Taelta * 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 Nts/2 + Ngeita + Ticlta * Gstep > 0, Where Npp
is obtained as for a "UE" in clause 4.2 for the TAG containing the serving cell and Ny, and Ggeep are determined as

- Ngeg = —70528 and Gy, = 64, if the serving cell providing the Timing Delta MAC CE operates in FR1,
- Ngetg = —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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4.31 Frames and subframes
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Uplink frame number i for transmission from the UE shall start Ty = (NT A+ Nrpoftset + NTang N&Eadj)TC before
the start of the corresponding downlink frame at the UE where

- Npp and Nrp o are given by clause 4.2 of [5, TS 38.213], except for msgA transmission on PUSCH where Npp =
0 shall be used;

- Nfaaq " is derived from the higher-layer parameters 74 Common, TACommonDrift, and

common _ .
Nrgag " = 0;

TACommonDriftVariation if configured, otherwise
- N%Eadi is computed by the UE based on satellite-ephemeris-related higher-layers parameters if configured,

otherwise N'H{Sadj =0.
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If an IAB-node is provided an index T, in a Timing Delta MAC CE [11, TS 38.321] from a serving cell, the IAB-
node may assume that (Tps — Npacase offset * Tc)/2 + (Ndelta + Thelta * 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 (Trp — Nra case offset *
Tc)/z + (Ndelta + Tdelta : Gstep) : Tc > 0, where:

- Tra is the time difference between the IAB-MT frame j reception start boundary and the JAB-MT frame i
transmission start boundary,
- Nracase offset = Nraoffset2 if f the indicated IAB-MT transmission timing mode in a slot is set to 'Case7' or

Nrp case_offset = 0 otherwise,

- and Ny, and Gge, are determined as:

= Ngyg = =70528 — Nrppofrser/2 and Gy = 64, if the serving cell providing the Timing Delta
MAC CE operates in FR1,

= Ngeyg = =17664 — Nrpp ofrser/2 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 the indicated IAB-MT transmission timing mode in a slot is set to 'Case7', the IAB-MT is provided a timing advance
offset value Nryp offset, for a serving cell by Case7 Timing Offset MAC CE [11, TS 38.321]. The IAB-MT advances
detesmmines-its uplink transmission timing asby (NT A T Nyaoftset T Nt A,Offsetyz) - T, where Ny, and Nryp offser are
obtained as for a "UE" in clause 4.2 and Nra offset2 = Toftsetz - 16 - 64/2" where Tyger, is provided by the
Absolute Time Offset MAC CE [11, TS 38.321].




