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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
New WID [1] on Enhancements to Integrated Access and Backhaul has been approved as following. 
	Duplexing enhancements [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
· [bookmark: _Hlk26193173]Support of simultaneous operation (transmission and/or reception) of IAB-node’s child and parent links (i.e., MT Tx/DU Tx, MT Tx/DU Rx, MT Rx/DU Tx, MT Rx/DU Rx).
· Support for dual-connectivity scenarios defined by RAN2/RAN3 in the context of topology redundancy for improved robustness and load balancing.
· Specification of IAB-node timing mode(s), extensions for DL/UL power control, and CLI and interference measurements of BH links, as needed, to support simultaneous operation (transmission and/or reception) by IAB-node’s child and parent links.


In this contribution, we provide our view on resource multiplexing between child and parent links of an IAB node to support simultaneous transmission and/or reception of collocated MT and DU.
2. Discussion
2.1. Resource multiplexing 
Adaptation of multiplexing cases 
	Agreement
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). 
Agreement
Whether or not an IAB node can operate under a given non-TDM multiplexing mode (i.e. multiplexing info in 38.473) is left to IAB implementation in Rel-17



In the RAN1 107e meeting, it has been agreed that timing case indication can be indicated via MAC CE. However, the association between multiplexing mode and the timing case is not determined. When Case 6 timing is indicated for a given slot, it means that in that slot IAB MT TX and IAB DU TX may operate simultaneously. 
Proposal 1: When Case 6 timing is indicated for a given slot, IAB MT TX and IAB DU TX can operate simultaneously in the slot, and TP#1 should be approved. 
TP#1 for TS 38.213
	[bookmark: _GoBack]For a serving cell of an IAB-MT, the IAB-MT can be provided by Timing Case Indication MAC CE [11, TS 38.321] an indication of the IAB-MT transmission timing mode in a slot. Upon reception of the Timing Case Indication for a serving cell in a TAG, the IAB-MT applies a same IAB-MT transmission timing mode in a slot on all serving cells in the TAG.
If the indicated IAB-MT transmission timing mode in a slot is set to 'Case1', the IAB-MT transmission time is determined as for a "UE" in clause 4.2.
If the indicated IAB-MT transmission timing mode in a slot is set to 'Case6', the IAB-node sets the IAB-MT transmission time to the transmission time of the IAB-DU, and IAB MT transmission and IAB DU transmission can operate simultaneously in the slot. 
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]. 


Restricted beam indication
	Agreement
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 


As agreed in RAN1#107e e-meeting, multiple sets of restricted beams can be informed to child DU, and each set may correspond to a given MT DL RX beam or MT UL TX beam. Then, how to activate a given set of restricted beams needs to be clarified.
To activate a given set of restricted beams, both explicit or implicit indication can be discussed. For the explicit indication, parent node can semi-statically activate a given beam restriction(s) using explicit signaling; while for implicit indication, child node can decide a given beam restriction based on the beam indication when scheduling the child MT. 
Proposal 2: When multiple sets of restricted DU beams are indicated to child node, where each set corresponds to a given MT beam, RAN1 should further discuss how to activate a given set of restricted DU beams.
Guard symbol
In the previous meeting, the following agreement about guard symbol was approved:
	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



The question that whether the guard symbol for switching between Case #6 MT TX to/from Case #1 DU TX are required was discussed. Since the switching between MT and DU in an IAB node requires switching time, and the switching time may be different for equipments from different manufacturers. Then, the different number of guard symbols may be required. Therefore, we prefer to confirm the working assumption.
Proposal 3: Confirm the WA that the MAC CE signaling of Desired/Provided Guard Symbols is enhanced to optionally indicate the number of guard symbols required for switching between Case #6 MT TX to/from Case #1 DU TX.
Indication of timing mode 
	Agreement
A child IAB-MT can inform a parent node via MAC-CE whether Case 6 timing is required for simultaneous operation.


For a given IAB node that is capable to perform simultaneous reception, it is up to IAB DU whether to enable the Case 7 timing or not. When IAB DU schedules a child IAB MT,  IAB node can enable Case 7 timing; while when scheduling an access UE, the Case 7 timing mode should be disabled. However, the parent node does not know when Case 7 timing is enabled, thus the parent node cannot predict whether the scheduled DL transmssion can be received by IAB MT or not. Therefore, the IAB MT should inform a parent node when Case 7 timing mode is enabled to assist the parent node to perform more efficient scheduling.
Proposal 4: An IAB-MT informs a parent node via MAC CE when Case 7 timing is to be enabled. 
Moreover, in the previous meeting, it has agreed that IAB MT can inform a parent node whether Case 6 timing is required. However, TS 38.213 does not capture the agreement. We propose the following TP to capture both Case 6 and Case 7 timing mode reporting. 
Proposal 5: TP#2 should be approved to capture Case 6 and Case 7 timing mode reporting from IAB node to a parent node. 
TP #2 for TS 38.213
	An IAB-MT can inform a parent node via MAC CE whether Case 6 timing is required for simultaneous operation or a list of slots where Case 7 timing is to be enabled at IAB node.


In the RAN1 107e meeting, it has been agreed that MAC CE explicitly indicates a list of slots and their associated timing cases. However, how to indicate the list of slots is not approved. And it should be further to study the detailed parameters and/or methods to determine the slots. 
Proposal 6: It should be further discussed how to determine the list of slots associated with a given timing cases. 
2.2. Dual-connectivity 
In RAN1#106bis-e e-meetings, the per-child MT link-NA resource configuration has been supported. In this section, further discussion on the per-child MT link-NA resource configuration will be performed.
	Agreement
In DC scenarios, support per-child MT link-NA resource configuration.
· This configuration can be made available to IAB node as well


[bookmark: _Ref47611271][bookmark: _Ref47611245]It has been agreed that, when the per-child MT link-NA resource is configured for parent node, the configuration is also informed to IAB node operating in DC. With the knowledge of the parent’s NA resource configuration, the IAB node in DC can determine multiple transmission/reception parameters in advance, e.g., determining the MT beams or MT UL transmission power. For the MT UL transmission power determination based on parent’s NA resource configuration, some specification impact is foreseen, which will be discussed in the following.  
In Rel-16 NR-DC, power control mechanism has been enhanced, both semi-static and dynamic power sharing between MCG and SCG were supported for case of simultaneous transmissions between MCG and SCG. For the semi-static power mode 2, a UE in DC will determine the maximum transmission power based on the TDD configuration, i.e., if any ongoing UL transmission on a first leg (i.e., MCG or SCG) is overlapped with UL symbol on the second leg (i.e., SCG or MCG), the maximum transmission power of the UL transmission is restricted by configured value  or , otherwise, restricted by . 
However, for an MT operating in DC, if the overlapped UL symbol is configured as NA resource for the parent DU, the UL transmission does not need to share any power to potential transmission on the overlapped UL symbol of the other leg. Thus, the UL transmission can use the full transmission power up to  , which is beneficial for transmission reliability/efficiency of the UL transmission. Therefore, the following proposal is made.
Proposal 7: For an IAB MT in DC, the mode 2 semi-static power control is performed based on both TDD configuration and per-child MT link-NA resource configuration.
Proposal 8: For an IAB MT in DC, when performing mode 2 semi-static power control, when UL transmission on a first leg (i.e., MCG or SCG) is overlapped with UL symbol on the second leg (i.e., SCG or MCG), if NA is assumed for overlapped UL symbol, the maximum transmission power of the UL transmission is restricted by ; Otherwise, restricted by configured value  or . 
3. Conclusion
This contribution focus on resource multiplexing between child and parent links and the following are proposed,
Proposal 1: When Case 6 timing is indicated for a given slot, IAB MT TX and IAB DU TX can operate simultaneously in the slot, and TP#1 should be approved. 
Proposal 2: When multiple sets of restricted DU beams are indicated to child node, where each set corresponds to a given MT beam, RAN1 should further discuss how to activate a given set of restricted DU beams.
Proposal 3: Confirm the WA that the MAC CE signaling of Desired/Provided Guard Symbols is enhanced to optionally indicate the number of guard symbols required for switching between Case #6 MT TX to/from Case #1 DU TX.
Proposal 4: An IAB-MT informs a parent node via MAC CE when Case 7 timing is to be enabled. 
Proposal 5: TP#2 should be approved to capture Case 6 and Case 7 timing mode reporting from IAB node to a parent node. 
Proposal 6: It should be further discussed how to determine the list of slots associated with a given timing cases. 
Proposal 7: For an IAB MT in DC, the mode 2 semi-static power control is performed based on both TDD configuration and per-child MT link-NA resource configuration.
Proposal 8: For an IAB MT in DC, when performing mode 2 semi-static power control, when UL transmission on a first leg (i.e., MCG or SCG) is overlapped with UL symbol on the second leg (i.e., SCG or MCG), if NA is assumed for overlapped UL symbol, the maximum transmission power of the UL transmission is restricted by ; Otherwise, restricted by configured value  or . 
4. [bookmark: _Ref503565531][bookmark: _Ref493791948][bookmark: _Ref503565490][bookmark: _Ref510367705]Reference
1. [bookmark: _Ref18582213]RP-193251, “New WID on Enhancements to Integrated Access and Backhaul”, RAN#86, Spain, December 2019.
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