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Introduction
During RAN2#116bis-e meeting, an LS [1] sent from RAN1 was received which includes R17 eIAB higher-layer parameter list for PHY layer support. In this contribution, we discuss potential MAC CEs for PHY layer support based on the parameter list from RAN1 and present our considerations. 
Discussion
Rel-17 Desired/Provided Guard Symbols
According to the R17 eIAB higher-layer parameter list in the LS [1], Rel-17 Desired/Provided Guard Symbols needs to be transmitted from/to IAB node to/from its parent IAB node. And the value range of the above two parameters are FFS. 
	Parameter name in the spec
	Description
	Value range

	Rel-17 Desired Guard Symbols 
	Number of symbols the IAB node would like the parent IAB node not to use at the edge (beginning or end) of a slot for Case #6 and Case #7 timing cases when there is a transition between the IAB node MT and DU per cell.
	FFS

	Rel-17 Provided Guard Symbols 
	Number of symbols the IAB node uses at the edge (beginning or end) of a slot for Case #6 and Case #7 timing cases when there is a transition between the IAB node MT and DU at the child node per cell.
	FFS


According to the following RAN1 agreements, Desired/Provided Guard Symbols MAC CE is enhanced to optionally indicate the number of guard symbols required for new switching cases in R17. 
	MAC-CE signaling.

RAN1 #106-e
Agreement
MAC-CE signaling of Desired/Provided Guard Symbols is enhanced (e.g. using the same Rel-16 MAC-CE design) to support indication of guard symbols additionally required for Case #6 and Case #7 timing cases.
• FFS: Number of guard symbols associated with Case #6 and Case #7 timing modes
•FFS: Need for explicit indication of guard symbols switching between timing cases

RAN1 #106bis-e
Agreement
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

RAN1 #107-e
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


In our understanding, R16 Desired/Provided Guard Symbols MAC CE could be reused to indicate desired/provided number of symbols for the R17 new switch cases, i.e. there is no need to define new MAC CE format. If legacy Desired/Provided Guard Symbols MAC CE format is reused, two additional eLCID values needs to be allocated for the Desired/Provided Guard Symbols MAC CEs to indicate the new switching scenarios. In addition, a new table for mapping between the R17 new switching cases and field for number of guard symbols in the Guard Symbols MAC CE needs to be specified in TS 38.321. An example of the new table for the R17 new switching cases is shown in table 1. 

Table 1. Additional switching scenarios and relevant guard symbols
	Switching scenario
	Field for number of guard symbols in MAC CE

	IAB-MT operation to IAB-DU operation
	Case #6 MT Tx to Case #1 DU Rx
	NmbGS1

	
	Case #7 MT TX to Case #1 DU Rx
	NmbGS2

	
	Case #7 MT Tx to Case #1 DU Tx
	NmbGS3

	
	FFS
	NmbGS4

	IAB-DU operation to IAB-MT operation
	Case #1 DU Rx to Case #6 MT Tx
	NmbGS5

	
	Case #1 DU Rx to Case #7 MT TX
	NmbGS6

	
	Case #1 DU Tx to Case #7 MT Tx
	NmbGS7

	
	FFS
	NmbGS8


Proposal 1: Legacy Guard Symbols MAC CE is reused for R17 Desired/Provided Guard Symbols, two additional eLCID values are allocated for the Desired/Provided Guard Symbols MAC CEs for the new switching scenarios. 

Proposal 2: A new table for mapping between the R17 new switching cases and field for number of guard symbols in the Guard Symbols MAC CE needs to be specified in TS 38.321.
Child IAB-DU Restricted Beam Indication

According to the R17 eIAB higher-layer parameter list in the LS [1], Child IAB-DU Restricted Beam Indication needs to be signaled from an IAB-node/IAB-donor to a child node to indicate beams of an the child IAB-DU in the direction of which simultaneous operation is restricted. And the related RAN1 agreements are copied in the below. 
	MAC-CE signaling.

RAN1 #106-e
Agreement
MAC-CE signaling from a parent node is supported for indication of beams of an IAB-DU in the direction of which simultaneous operation is restricted
• FFS: Details of beam indication (e.g. TCI state ID, Spatial relation information ID, RS ID (including CSI-RS, SRS, SSB, etc.))
• FFS: Applicability to other beams

Agreement
Spatial domain restrictions from a parent node or recommendations from a child node is limited to a subset of time resources in which simultaneous operation is applied.
• FFS: Handling of frequency resources in case of FDM operation
• FFS: Support for implicit/explicit indication of the simultaneous operation mode

RAN1 #107-e
In addition to SSB ID, CSI-RS ID may be additionally used as the RS ID for a restricted beam indication from the parent node to the IAB node. 

STC index may be additionally indicated along with SSB ID if more than one STC is configured at the IAB node.

Note: This does not mean that IAB-specific CSI-RS should be developed and requires no additional specification work

The IAB-DU is expected to apply the indicated beam restriction within its soft resources that are not explicitly indicated as available.  
The restricted beam indication from the parent node to the IAB node may be indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations: 
{MT CC, DU cell} pair and optionally may be indicated to be associated with only {DU cell} if independent of MT CC(s)
Multiplexing mode info (i.e. multiplexing info in 38.473) and optionally may be indicated to be applicable to non-overlapping frequency resources 
Slot index 
Association with IAB-MT’s DL Rx beam via TCI state ID and RS ID (SSB ID and/or CSI-RS ID) or UL TX beam via SRI 
The maximum number of restricted beams per DU cell in a given indication (including all associated parameters/conditions) is 8.



According to the above RAN1 agreements, Child IAB-DU Restricted Beam Indication MAC CE should contain the following information: 

One or more lists of RS IDs for the restricted beams;
Combination of condition information associated with the restricted beams, including: 
{MT CC, DU cell} pair or {DU cell}, optional
Multiplexing mode info, optional
Indication of whether to be applicable to non-overlapping frequency resources, optional
Slot index, optional
IAB-MT’s DL Rx beam via TCI state ID and RS ID (SSB ID and/or CSI-RS ID) or UL TX beam via SRI, optional 
Proposal 3: Child IAB-DU Restricted Beam Indication MAC CE should contain the following information: 

- One or more lists of RS IDs for the restricted beams
- Combination of condition information associated with the restricted beams, including: 
{MT CC, DU cell} pair or {DU cell}, optional
Multiplexing mode info, optional
Indication of whether to be applicable to non-overlapping frequency resources, optional
Slot index, optional
IAB-MT’s DL Rx beam via TCI state ID and RS ID (SSB ID and/or CSI-RS ID) or UL TX beam via SRI, optional 
Restricted beams indication

Considering that the number of lists of restricted beams contained in the MAC CE and the number of indicated restricted beams for a combination of condition information is variable, the number of lists of restricted beams and the number of indicated restricted beams in one list need to be contained in the MAC CE. According to the RAN1 agreements, the maximum number of restricted beams per DU cell in a given indication (including all associated parameters/conditions) is 8. So the length of the field which indicates the number of indicated restricted beams is 3 bits. And the maximum number of cells served by an IAB-DU is 512 as specified in TS 38.473, so the length of the number of lists of restricted beams field is 9 bits.

Proposal 4: The number of lists of restricted beams (9 bits) and the number of indicated restricted beams in each list (3 bits) need to be indicated in the MAC CE. 
Regarding the RS IDs for the restricted beams, the following information may be contained in the MAC CE:

SSB ID - this field contains SSB-Index as specified in TS 38.331. Since the maximum number of values of SSB-Index IE is 64, the length of this field is 6 bits. 
STC index - optional needed if more than one STC is configured at the IAB node. As specified in TS 38.473, an IAB-DU’s IAB STC Info could be configured from donor CU to its parent IAB-DU. And the maximum number of STC configurations is 5, which includes 1 STC configuration for access and 4 STC configurations for backhaul. Therefore, the STC index field indicates the index of an entry in IAB STC Info as specified in TS 38.473 and the length of this field is 3 bits. 
CSI-RS ID - optional, this field contains NZP-CSI-RS-ResourceId as specified in TS 38.331, which is used to identify CSI-RS resource configuration. Since the maximum number of CSI-ResourceConfigurations is 192, the length of this field is 8 bits. 
Proposal 5: SSB ID (6 bits), STC index (3 bits) and CSI-RS ID (8 bits) are used to identify the indicated restricted beam, wherein the STC index field and CSI-RS ID field are optional. In addition, two fields need to be included in the MAC CE to indicate the presence of STC index and CSI-RS ID IEs.

 {MT CC, DU cell} pair or {DU cell}
According to RAN1 agreements, the restricted beam indication may be associated with {MT CC, DU cell} pair or {DU cell} if independent of MT CC(s). So information of MT CC and/or DU cell may be contained in the MAC CE. In addition, one bit indication needs to be included to indicate whether the {MT CC, DU cell} pair or {DU cell} field exists. And another one bit indication is used to indicate whether {MT CC, DU cell} pair or {DU cell}is associated with the indicated restricted beams. 
A list of {MT CC, DU cell} pairs

The number of {MT CC, DU cell} pairs associated with the indicated restricted beams needs to be included in the MAC CE. And the maximum number of {MT CC, DU cell} pairs associated with the indicated restricted beams is FFS, which needs to be provided by RAN1. 

For the MT CC field, it could contain ServCellIndex as specified in 38.331 and the length of this field is 5 bits.
For the DU cell field, according to TS 38.473, parent IAB node could be configured with child IAB DU cell list and corresponding DU resource configurations. Specifically, NR CGIs of child IAB DU cells are configured at its parent IAB-DU. Considering that maximum number of cells served by an IAB-DU or IAB-donor-DU is 512, a 9 bits index could be used to indicate the corresponding child DU cell in order to reduce overhead. 
A list of {DU cell}
The number of DU cells associated with the indicated restricted beams needs to be included in the MAC CE. According to TS 38.473, the maximum number of cells served by an IAB-DU is 512, so the length of the field indicating the number of DU cells is 9 bits. 
Proposal 6: A one-bit indication needs to be included to indicate whether the {MT CC, DU cell} pair or {DU cell} field exists. And another one bit indication is used to indicate whether {MT CC, DU cell} pair or {DU cell}is associated with the indicated restricted beams.
Proposal 7: The number of {MT CC, DU cell} pairs or {DU cell} associated with the indicated restricted beams needs to be included in the MAC CE. The maximum number of {MT CC, DU cell} pairs associated with the indicated restricted beams is FFS, which needs to be provided by RAN1. 
Proposal 8: The MT CC field contains ServCellIndex as specified in 38.331 and the length of this field is 5 bits. The DU cell field contains the index of child DU cells and the length of this field is 9 bits considering that maximum number of cells served by an IAB-DU or IAB-donor-DU is 512

Multiplexing mode info and FDM indication
For the multiplexing mode info which may be associated with the indicated restricted beams, it is used to indicate the  following two multiplexing modes related to child DU transmission: 1) DU_TX/MT_TX; 2) DU_TX/MT_RX. The length of this field is 1bit. And an additional one bit field is needed to indicate whether the multiplexing mode info field is included. 
Proposal 9: The multiplexing mode field indicates the following two multiplexing modes: 1) DU_TX/MT_TX; 2) DU_TX/MT_RX and the length of this field is 1bit. And an additional one bit field is needed to indicate whether the multiplexing mode info field is included. 

In addition, the restricted beams may be associated with an indication of whether it is applicable to non-overlapping frequency resources, so a FDM indication field is needed in the MAC CE and the length of this field is 1 bit. And an additional bit is needed to indicated whether the FDM indication field is included. 
Proposal
10: The FDM indication field indicates whether the indicated restricted beams is applicable to non-overlapping frequency resources and it has 1 bit. And an additional bit is needed to indicated whether the FDM indication field is included. 

Slot index
In addition, the indicated restricted beams may be associated with slot index information. A one-bit field needs to be included to indicate whether the slot information is included. In addition, the number of slots needs to be indicated in the MAC CE. In our view, the slot configuration could be periodic similar as the DUF Slot Configuration specified in TS 38.473. In this method, the slot index field indicates one slot in the slot period. And the periodicity of the slot configuration needs to be discussed and provided by RAN1. The periodicity of the slot configuration could be indicated in MAC CE. Alternatively, in order to reduce overhead, we suggest that the periodicity of the slot configuration could be configured via RRC. Accordingly, the length of number of slots field and the slot index field is FFS and could be determined based on the periodicity of the slot configuration. For example, if the the periodicity of the slot configuration is 10 ms, the maximum number of slots in the one period is 320. 
Proposal 11: A one-bit field needs to be included to indicate whether the slot information is included. In addition, the number of configured slots needs to be indicated in the MAC CE. 

Proposal 12: The slot configuration could be periodic similar as the DUF Slot Configuration specified in TS 38.473. The periodicity of the slot configuration could be configured via RRC in order to reduce overhead, and the value of the periodicity needs to be discussed and provided by RAN1. 

Proposal 13: The length of number of slots field and the slot index field is FFS and could be determined based on the periodicity of the slot configuration. 

MT DL Rx beam or UL Tx beam information
According to RAN1 agreements, the indicated restricted beams may optionally be associated with IAB-MT’s DL Rx beam IAB-MT’s DL Rx beam via TCI state ID and RS ID (SSB ID and/or CSI-RS ID) or UL TX beam via SRI. So a 1-bit field is needed to indicate whether the MT DL Rx beam/UL Tx beam information field exists. And another 1-bit field is needed to further indicate whether MT DL Rx beam or UL Tx beam information is included. Moreover, the indicated restricted beams may be associated with multiple MT DL Rx beams or UL Tx beams. The number of MT DL Rx beams or UL Tx beams needs to be indicated in the MAC CE. In our view, the maximum number of MT DL Rx beams or UL Tx beams associated with the indicated restricted beams is 8, so the length of “number of MT DL Rx beams or UL Tx beams” field is 3 bits. 
MT’s DL Rx beam：TCI state ID and RS ID (SSB ID and/or CSI-RS ID)
A 2-bit field is needed to indicate whether SSB ID and/or CSI-RS ID is indicated, e.g. when this field is set to “00”, SSB ID and CSI-RS ID are both included; when this field is set to “01”, SSB ID is included; when this field is set to “10”, CSI-RS ID is included. 
- TCI state ID: 7 bits, this field indicates the TCI state identified by TCI-StateId as specified in TS 38.331

- SSB ID: this field contains SSB-Index as specified in TS 38.331. Since the maximum number of values of SSB-Index IE is 64, the length of this field is 6 bits. 

- CSI-RS ID: this field contains NZP-CSI-RS-ResourceId as specified in TS 38.331. Since the maximum number of CSI-ResourceConfigurations is 192, the length of this field is 8 bits.
MT’s UL TX beam: SRI

SRI: this field indicates SRI indication as specified in TS 38.212. since the value range of SRI indication specified in TS 38.212 is 0-15, the length of this field is 4 bits. 
Proposal 14: A 1-bit field is needed to indicate whether the MT DL Rx beam/UL Tx beam information  field exists. And another 1-bit field is needed to further indicate whether MT DL Rx beam or UL Tx beam information is included. The number of MT DL Rx beams or UL Tx beams needs to be indicated in the MAC CE and this field has 3 bits.

Proposal 15: TCI state ID field (7 bits) and RS ID field are used to indicate MT’s DL Rx beam associated with the indicated restricted beams. A 2-bit field is needed to indicate whether SSB ID (6 bits) and/or CSI-RS ID (8 bits) is indicated in the RS ID field. 

Proposal 16: SRI field (4 bits) is used to indicate MT’s UL TX beam associated with the indicated restricted beams. 
Timing control

Timing case indication 

According to the R17 eIAB higher-layer parameter list in the LS [1], Timing Case Indication needs to be  signaled from an IAB-node/IAB-donor to a child node when  a specific timing case is performed. And it was agreed in RAN1#1#107e meeting that an IAB-MT is provided with a Timing Case Indication via MAC-CE that explicitly indicates a list of slots and their associated UL TX timing cases (i.e., one of {Case 1, Case 6, Case 7} for each slot). So a Timing case indication MAC CE needs to be introduced which contains:

A list of slots
associated UL TX timing cases for each slot, i.e., one of {Case 1, Case 6, Case 7}, 2 bits
For the slot configuration, as analyzed in section 2.2.4, the slot configuration could be periodic similar to the DUF Slot Configuration specified in TS 38.473. And the periodicity of the slot configuration needs to be discussed and provided by RAN1. The periodicity of the slot configuration could be indicated in MAC CE. Alternatively, in order to reduce overhead, we suggest that the periodicity of the slot configuration could be configured via RRC. For the format of timing case indication MAC CE, the following two options could be considered:

Option 1: consists of case indication +number of slots for the indicated case + list of slots for the indicated case

In this option, slot indexes are included in the MAC CE to indicate the corresponding slot. And number of slots field needs to be included. Accordingly, the length of number of slots field and the slot index field is FFS and could be determined based on the periodicity of the slot configuration, which needs RAN1’s feedback. For example, if the the periodicity of the slot configuration is 10 ms, the maximum number of slots in the one period is 320. 
Option 2: consists of a list of timing case indication for each slot in the period, slot index is not included

In this option, the MAC CE has a fixed size, which consists of a list of timing case indication for each slot in the period.  Comparing option 1 and option 2, option 2 has less overhead since slot indexes are not included in the MAC CE. So we suggest that option 2 is adopted for the Timing Case Indication MAC CE format. 

Proposal 17: The slot configuration could be periodic similar to the DUF Slot Configuration specified in TS 38.473. The periodicity of the slot configuration could be configured via RRC and the value of the periodicity needs to be discussed and provided by RAN1. 

Proposal 18: The Timing Case Indication MAC CE has a fixed size, which consists of a list of timing case indication for each slot in the period. And slot index is not included in the MAC CE. 
Case7 Timing Offset 

Based on the R17 eIAB higher-layer parameter list, when Case 7 timing is performed at a parent node, the parent-node indicates to an IAB-node an offset to be used by the IAB-MT to set its UL TX timing based on the legacy TA loop and the indicated offset, i.e. the IAB-MT Tx timing of the node is obtained via the legacy TA loop plus an offset from the parent node. And it was agreed in RAN1#106bis-e meeting that the dynamic range of the MAC CE case #7 timing offset indication is 12 bits and the numerical values of the endpoints of the range is FFS.
	MAC-CE signaling.

RAN1#106-e
Agreement
For Case 7 timing at a parent node, the IAB-MT Tx timing of the node is obtained via the legacy TA loop plus an offset from the parent node.
FFS range, granularity, and signaling details of the offset.

RAN1#106bis-e
Agreement
The granularity of Case 7 UL timing offset is the same as the UL TA granularity 
The dynamic range of the MAC CE case #7 timing offset indication is 12 bits.
FFS the numerical values of the endpoints of the range


Base on above analysis, Case7 Timing Offset MAC CE has a fixed size and consists of two octets defined as follows:
-
R: Reserved bit, set to 0;
-
Timing Offset: This field indicates the index value Toffset,2 (0, 1, 2… 4095) used to control the amount of timing adjustment that the MAC entity has to apply. The length of the field is 12 bits.

According to TS 38.321, Absolute Timing Advance Command MAC CE also has a fixed size and consists of two octets including 12 bits Timing Advance Command and 4 Reserved bits. So we suggest that the Absolute Timing Advance Command MAC CE is reused to indicate the Case7 Timing Offset. And a new eLCID is used to indicate that the MAC CE is used to indicate the Case7 Timing Offset.
	TS 38.321
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Figure 6.1.3.4a-1: Absolute Timing Advance Command MAC CE


Proposal 19: Absolute Timing Advance Command MAC CE is reused to indicate Case7 Timing Offset.  
Power control
According to the R17 eIAB higher-layer parameter list [1], the following three parameters need to be introduced for power control: 

- Desired DL TX Power Adjustment

-  DL TX Power Adjustment

- Desired IAB-MT PSD range

	Sub-feature group
	Parameter name in the spec
	Description
	Value range

	Power control
	Desired DL TX Power Adjustment
	The IAB-MT indicates to its parent-node, its desired DL TX power adjustment to assist with the parent-node’s DL TX power allocation. This indication is provided at least for specific time resources and can further be associated with spatial configuration.
	FFS

	Power control
	DL TX Power Adjustment
	The parent-node indicates to the IAB-node an adjustment to the parent-node’s DL TX power (e.g., in response to receiving Desired DL TX Power Adjustment from the IAB-node). This indication is provided at least for specific time resources and can further be associated with spatial configuration.
	FFS

	Power control
	Desired IAB-MT PSD range
	The IAB-node indicates to its parent-node its desired PSD range to help with its MT’s UL TX power control. 
	FFS


And the following agreements regarding power control were agreed in RAN1:

	RAN1#107-e
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.
Agreement
The provided DL TX power adjustment is applied only to PDSCH and its associated DMRS and PTRS.
The indicated desired/provided DL TX power adjustment is in terms of a relative offset to the PDSCH a CSI-RS TX power that is RRC configured.
Agreement
TCI state ID and RS ID (SSB ID and/or CSI-RS ID) is used to indicate IAB-MT’s DL beam for the desired/provided DL TX power adjustment indication by the IAB-node/the parent-node.

In case the desired/provided DL TX power adjustment indication does not include information about the associated IAB-MT’s DL beams, the adjustment is applied to all MT’s DL beams. 

SRI is used to indicate IAB-MT’s UL beam for the desired UL PSD range indication.

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

Agreement
The indication of the desired/provided DL TX power adjustment and desired UL PSD range can further include:
An indication of whether a desired/provided power configuration or adjustment is applied on FDM resources where the simultaneous MT’s and DU’s signals are non-overlapping in the frequency-domain and/or on non-FDM resources where the simultaneous MT’s and DU’s signals may overlap in the frequency-domain, for a given (MT CC, DU cell).
Agreement
Support optionally indicating “slot index” in the provided DL TX power adjustment indication, that comprises indicating a list of one or multiple slot indices for which the associated DL power adjustment is applied.
Support of “slot index” indication in the desired DL TX power adjustment indication


As we can see, it was agreed in RAN1 that MT could send Desired DL TX Power Adjustment MAC CE to its parent DU its desired DL TX power adjustment to assist with the DL Tx power control of its parent-node towards the IAB-node. And the parent DU could send an adjustment to the parent-node’s DL TX power to the IAB-node in response. Based on above RAN1 agreements, the desired/provided DL TX power adjustment MAC CE contains the following elements:

Offset 

CSI-RS ID

DL beam info: TCI state ID and RS ID (SSB ID and/or CSI-RS ID), optional 
FDM/non-FDM indication, optional 
 (MT CC, DU cell)  info, optional 
a list of slot indices, optional 
In addition, the desired IAB-MT PSD range is agreed to indicate to its parent-node its desired PSD range to help with its MT’s UL TX power control. And the desired IAB-MT PSD range MAC CE contains the following elements:
Desired IAB-MT PSD range
MT’s UL beam info: SRI, optional 
FDM/non-FDM indication, optional 
 (MT CC, DU cell)  info, optional 
For the offset/desired IAB-MT PSD range field, according to RAN1#107-e agreements, an LS was sent 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. So we suggest to wait for RAN4’s reply on the value range for the indication of the desired/provided DL TX power adjustment and the desired MT UL PSD range. 

Proposal 20: Wait for RAN4’s reply on the value range for the indication of the desired/provided DL TX power adjustment and the desired MT UL PSD range. 

For the CSI-RS ID field, as analyzed in section 2.2.1, this field contains NZP-CSI-RS-ResourceId as specified in TS 38.331, which is used to identify CSI-RS resource configuration. Since the maximum number of CSI-ResourceConfigurations is 192, the length of this field is 8 bits. 

For DL beam info field, TCI state ID and RS ID (SSB ID and/or CSI-RS ID) are used to indicate the DL beam. As analyzed above, a 2 bits field is needed to indicate whether SSB ID and/or CSI-RS ID is indicated, e.g. when this field is set to “00”, SSB ID and CSI-RS ID are both included; when this field is set to “01”, SSB ID is included; when this field is set to “10”, CSI-RS ID is included. 
- TCI state ID: 7 bits, this field indicates the TCI state identified by TCI-StateId as specified in TS 38.331

- SSB ID: this field contains SSB-Index as specified in TS 38.331. Since the maximum number of values of SSB-Index IE is 64, the length of this field is 6 bits. 

- CSI-RS ID: this field contains NZP-CSI-RS-ResourceId as specified in TS 38.331. Since the maximum number of CSI-ResourceConfigurations is 192, the length of this field is 8 bits.
For the SRI field, this field indicates SRI indication as specified in TS 38.212. since the value range of SRI indication specified in TS 38.212 is 0-15, the length of this field is 4 bits. 
For FDM/non-FDM indication field, it indicates whether the desired/provided power adjustment is applied on FDM resources and/or on non-FDM resources for a given (MT CC, DU cell) and the length is 2 bits. And a one bit field needs to be included to indicate whether the FDM/non-FDM indication field exists. 
For (MT CC, DU cell) field, as analyzed in section 2.2.2, an one bit indication needs to be included to indicate whether the (MT CC, DU cell) field exists. And the number of {MT CC, DU cell} pairs associated with the indicated DL beams needs to be included in the MAC CE. And the maximum number of {MT CC, DU cell} pairs associated with the indicated beams is FFS, which needs to be provided by RAN1. And the MT CC field contains ServCellIndex as specified in 38.331 and the length of this field is 5 bits. The DU cell field contains the index of child DU cells and the length of this field is 9 bits. 

For the slot index field, as analyzed above, a one bit field needs to be included to indicate whether the slot information is included. In addition, the number of slots needs to be indicated in the MAC CE. In our view, the slot configuration could be periodic similar as the DUF Slot Configuration specified in TS 38.473. In this method, the slot index field indicates one slot in the slot period. And the periodicity of the slot configuration needs to be discussed and provided by RAN1. The periodicity of the slot configuration could be indicated in MAC CE. Alternatively, in order to reduce overhead, we suggest that the periodicity of the slot configuration could be configured via RRC. Accordingly, the length of number of slots field and the slot index field is FFS and could be determined based on the periodicity of the slot configuration. For example, if the the periodicity of the slot configuration is 10 ms, the maximum number of slots in the one period is 320. 
Proposal 21: The desired/provided DL TX power adjustment MAC CE contains the following elements:

Offset, the length is FFS
CSI-RS ID, 8 bits
DL beam info: , optional, TCI state ID (7 bits) and RS ID - SSB ID (6 bits) and/or CSI-RS ID (8 bits)
FDM/non-FDM indication, optional 
 (MT CC, DU cell)  info, optional 
a list of slot indices, optional 
Proposal 22: The desired IAB-MT PSD range MAC CE contains the following elements:
Desired IAB-MT PSD range, the length is FFS
MT’s UL beam info: optional, SRI, 4 bits
FDM/non-FDM indication, optional, 2 bits
 (MT CC, DU cell)  info, optional 
Conclusion
In this contribution, we discussed potential MAC CEs for PHY layer support based on the parameter list from RAN1. The following proposals have been provided:

Proposal 1: Legacy Guard Symbols MAC CE is reused for R17 Desired/Provided Guard Symbols, two additional eLCID values are allocated for the Desired/Provided Guard Symbols MAC CEs for the new switching scenarios. 

Proposal 2: A new table for mapping between the R17 new switching cases and field for number of guard symbols in the Guard Symbols MAC CE needs to be specified in TS 38.321.
Proposal 3: Child IAB-DU Restricted Beam Indication MAC CE should contain the following information: 

- One or more lists of RS IDs for the restricted beams
- Combination of condition information associated with the restricted beams, including: 
{MT CC, DU cell} pair or {DU cell}, optional
Multiplexing mode info, optional
Indication of whether to be applicable to non-overlapping frequency resources, optional
Slot index, optional
IAB-MT’s DL Rx beam via TCI state ID and RS ID (SSB ID and/or CSI-RS ID) or UL TX beam via SRI, optional 
Proposal 4: The number of lists of restricted beams (9 bits) and the number of indicated restricted beams in each list (3 bits) need to be indicated in the MAC CE. 
Proposal 5: SSB ID (6 bits), STC index (3 bits) and CSI-RS ID (8 bits) are used to identify the indicated restricted beam, wherein the STC index field and CSI-RS ID field are optional. In addition, two fields need to be included in the MAC CE to indicate the presence of STC index and CSI-RS ID IEs.

Proposal 6: A one-bit indication needs to be included to indicate whether the {MT CC, DU cell} pair or {DU cell} field exists. And another one bit indication is used to indicate whether {MT CC, DU cell} pair or {DU cell}is associated with the indicated restricted beams.
Proposal 7: The number of {MT CC, DU cell} pairs or {DU cell} associated with the indicated restricted beams needs to be included in the MAC CE. The maximum number of {MT CC, DU cell} pairs associated with the indicated restricted beams is FFS, which needs to be provided by RAN1. 
Proposal 8: The MT CC field contains ServCellIndex as specified in 38.331 and the length of this field is 5 bits. The DU cell field contains the index of child DU cells and the length of this field is 9 bits considering that maximum number of cells served by an IAB-DU or IAB-donor-DU is 512

Proposal 9: The multiplexing mode field indicates the following two multiplexing modes: 1) DU_TX/MT_TX; 2) DU_TX/MT_RX and the length of this field is 1bit. And an additional one bit field is needed to indicate whether the multiplexing mode info field is included. 

Proposal
10: The FDM indication field indicates whether the indicated restricted beams is applicable to non-overlapping frequency resources and it has 1 bit. And an additional bit is needed to indicated whether the FDM indication field is included. 

Proposal 11: A one-bit field needs to be included to indicate whether the slot information is included. In addition, the number of configured slots needs to be indicated in the MAC CE. 

Proposal 12: The slot configuration could be periodic similar as the DUF Slot Configuration specified in TS 38.473. The periodicity of the slot configuration could be configured via RRC in order to reduce overhead, and the value of the periodicity needs to be discussed and provided by RAN1. 

Proposal 13: The length of number of slots field and the slot index field is FFS and could be determined based on the periodicity of the slot configuration. 

Proposal 14: A 1-bit field is needed to indicate whether the MT DL Rx beam/UL Tx beam information  field exists. And another 1-bit field is needed to further indicate whether MT DL Rx beam or UL Tx beam information is included. The number of MT DL Rx beams or UL Tx beams needs to be indicated in the MAC CE and this field has 3 bits.

Proposal 15: TCI state ID field (7 bits) and RS ID field are used to indicate MT’s DL Rx beam associated with the indicated restricted beams. A 2-bit field is needed to indicate whether SSB ID (6 bits) and/or CSI-RS ID (8 bits) is indicated in the RS ID field. 

Proposal 16: SRI field (4 bits) is used to indicate MT’s UL TX beam associated with the indicated restricted beams. 
Proposal 17: The slot configuration could be periodic similar to the DUF Slot Configuration specified in TS 38.473. The periodicity of the slot configuration could be configured via RRC and the value of the periodicity needs to be discussed and provided by RAN1. 

Proposal 18: The Timing Case Indication MAC CE has a fixed size, which consists of a list of timing case indication for each slot in the period. And slot index is not included in the MAC CE. 
Proposal 19: Absolute Timing Advance Command MAC CE is reused to indicate Case7 Timing Offset.  
Proposal 20: Wait for RAN4’s reply on the value range for the indication of the desired/provided DL TX power adjustment and the desired MT UL PSD range. 

Proposal 21: The desired/provided DL TX power adjustment MAC CE contains the following elements:

Offset, the length is FFS
CSI-RS ID, 8 bits
DL beam info: , optional, TCI state ID (7 bits) and RS ID - SSB ID (6 bits) and/or CSI-RS ID (8 bits)
FDM/non-FDM indication, optional 
 (MT CC, DU cell)  info, optional 
a list of slot indices, optional 
Proposal 22: The desired IAB-MT PSD range MAC CE contains the following elements:
Desired IAB-MT PSD range, the length is FFS
MT’s UL beam info: optional, SRI, 4 bits
FDM/non-FDM indication, optional, 2 bits
 (MT CC, DU cell)  info, optional 
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