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[bookmark: _Ref528762725][bookmark: OLE_LINK1][bookmark: OLE_LINK2]1 Introduction
In the last meeting, additional topological enhancements for NR are studied. The architecture and protocol stack of Wireless Access Backhaul (WAB) is discussed. A TP is produced during the meeting [1].
In this contribution, we will discuss the resource multiplexing for WAB.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]2 Discussion
In the last meeting, the architecture of WAB for 5GS when the WAB-gNB traffic is transported via PDU session backhaul was made [1] as follow:


Figure 1 The WAB architecture for 5GS when the WAB-gNB traffic is transported via PDU session backhaul
It can be seen from Figure 1 that the WAB-node keeps connections with the serving UEs and with the gNB serving WAB-MT simultaneously. According to the TP, NR Uu is used for access link (between WAB-gNB and UE) and also for BH link (between WAB-MT and gNB serving WAB-MT). In-band scenario or access and BH link is not precluded. The transmission over the access link and transmission over the BH link may interfere with each other. Therefore, simultaneous transmission over access and BH links would be subject to some constraint. For example, the WAB-node may not support simultaneously Tx/Rx at its access link and Tx/Rx and its BH link, or may support simultaneously Tx/Rx at both links but requires frequency or space multiplexing. Resource coordination and multiplexing between the access link and the BH link is necessary for WAB. 
Proposal 1: Resource coordination and multiplexing between access link and backhaul link is necessary for WAB.
Similar with WAB, both access link of IAB-node (between IAB-DU and child nodes/UEs) and backhaul link of IAB-node (between IAB-MT and parent node) utilize NR Uu. IAB-MT and IAB-DU would be subject to a half-duplex constraint. The transmission of each IAB-DU’s cell depends on resource configuration or implicit determination to make sure the access link will have no impact to the BH link. The same principle should be applied to WAB, that transmission of each WAB-gNB’s cell should be constrained for potential impacts to WAB-MT transmission/reception over the BH link. 
In TS 38.300 [2], the mechanism of IAB resource configuration is presented, which considers the IAB-DU and the IAB-MT of an IAB-node are subject to a half-duplex constraint.
Each symbol of IAB-DU’s cell is assigned to be hard, soft, or unavailable. When a symbol is configured as hard, the IAB-DU can use it for Tx/Rx. When a symbol is configured to be unavailable, the IAB-DU cannot use it except in some special cases. When a symbol is configured as soft, the IAB-DU can conditionally use it in cases where the parent node explicitly indicates availability via DCI format 2_5, or implicitly in cases where the IAB-node determines availability.
Similar with IAB, there can be three types for each symbol of WAB-gNB’s cell. The first type of symbol can be used without impact to WAB-MT, the second type of symbol cannot be used due to the impact to WAB-MT and the third type of symbol can be conditionally used depending on whether it has an impact to WAB-MT. The schedule on an WAB-gNB’s cell complies with the type of each symbol.
Proposal 2: The transmission in WAB-gNB’s cell should be constrained to avoid impact to WAB-MT. The types for symbol of WAB-gNB’s cell can inherit from those for IAB.
IAB-node may support simultaneous Tx/Rx over access and BH links, i.e., simultaneous IAB-MT Rx / IAB-DU Rx, IAB-MT Tx / IAB-DU Tx, IAB-MT Rx / IAB-DU Tx, IAB-MT Tx / IAB-DU Rx, in those cases frequency or space multiplexing would be required. To facilitate the enhanced multiplexing operation, IAB-node provides information via MAC-CE to a parent node, including recommended IAB-MT's Tx/Rx beams, desired IAB-MT Tx PSD range, desired parent node's IAB-DU Tx power adjustment, required IAB-MT's uplink transmission timing mode. Correspondingly, the parent node provides information via MAC-CE to the IAB-node, including restricted IAB-DU Tx beams, actual parent node's IAB-DU Tx power adjustment and IAB-MT's uplink transmission timing mode.
The frequency or spatial multiplexing mode between access and BH links, i.e., simultaneous operation of WAB-MT Rx / WAB-gNB Rx, WAB-MT Tx / WAB-gNB Tx, WAB-MT Rx / WAB-gNB Tx, WAB-MT Tx / WAB-gNB Rx, should also be supported by WAB. To facilitate that, the mechanism of exchanging information between IAB-node and parent node can be reused between WAB-node and gNB serving WAB-MT.
Proposal 3: The frequency or special multiplexing capability between access and backhaul can be supported by WAB-node. The mechanism of exchanging information between IAB-node and parent node can be reused between WAB-node and gNB serving WAB-MT to facilitate the enhanced multiplexing.
According to TS38.423 [3], the resource configuration for IAB-DU’s cell can be shared between IAB-donors of the IAB-node. Specifically, a Xn procedure (i.e., IAB Resource Coordination) is used to exchange the resource configuration pertaining to the IAB-DU’s cell as well as the IAB-node’s parent node’s cell between the F1-terminating IAB-donor which controls the resource configuration of the access link (i.e., IAB-DU’s cell) and the non-F1-terminating IAB-donor which controls the resource configuration of the BH link (i.e., parent node’s cell). The resource configuration includes configuration to IAB-DU for the slot format and/or the type for each symbol. Other information, e.g, multiplexing capabilities of the IAB-node for simultaneous access and backhaul transmissions, is exchanged as well. The purpose of the coordination procedure is to facilitate resource multiplexing and enhanced multiplexing between the access link and the BH link. 
In WAB, the resource of BH link (i.e., cell of gNB serving the WAB-MT) is managed by gNB serving the WAB-MT while resource of access link (i.e., the WAB-gNB’s cell) is managed by WAB-gNB. Thus, the resource information for the access link and the BH link can be exchanged between the gNB serving the WAB-MT and WAB-node to achieve the purpose of resource multiplexing between access and backhaul. The information includes the slot format and/or the type of each symbol for each cell on corresponding link. The exchange can be done via XnAP if setting up Xn interface between gNB serving WAB-MT and WAB-node is supported. 
Proposal 4: Resource information for each cell of gNB serving WAB-MT and each cell of WAB-gNB can be exchanged between gNB serving WAB-MT and WAB-node to achieve the resource complex between access and backhaul.
3 Conclusion
In the previous sections we made the following proposals:
Proposal 1: Resource coordination and multiplexing between access link and backhaul link is necessary for WAB.
Proposal 2: The transmission in WAB-gNB’s cell should be constrained to avoid impact to WAB-MT. The types for symbol of WAB-gNB’s cell can inherit from those for IAB.
Proposal 3: The frequency or special multiplexing capability between access and backhaul can be supported by WAB-node. The mechanism of exchanging information between IAB-node and parent node can be reused between WAB-node and gNB serving WAB-MT to facilitate the enhanced multiplexing.
Proposal 4: Resource information for each cell of gNB serving WAB-MT and each cell of WAB-gNB can be exchanged between gNB serving WAB-MT and WAB-node to achieve the resource complex between access and backhaul.
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5 Annex (TP to TR 38.799)
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>Start of changes<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
4.4	Other
The transmission in WAB-gNB’s cell should be constrained to avoid impact to WAB-MT. Resource information for each cell of gNB serving WAB-MT and each cell of WAB-gNB can be exchanged between the gNB serving WAB-MT and the WAB-node to achieve the resource complex between access link and backhaul link. The information includes slot format and/or type of each symbol. 
The frequency or spatial multiplexing mode between access and BH links, i.e., simultaneous operation of WAB-MT Rx / WAB-gNB Rx, WAB-MT Tx / WAB-gNB Tx, WAB-MT Rx / WAB-gNB Tx, WAB-MT Tx / WAB-gNB Rx, can be supported by WAB. If that is the case, the WAB-node and the gNB serving WAB-MT can exchange information to facilitate the enhanced resource complexing.
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>End of changes<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
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