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[bookmark: _Toc46491310][bookmark: _Toc52580774][bookmark: _Toc76555044]5	Procedures
[bookmark: _Toc76555048][bookmark: _Toc52580778][bookmark: _Toc46491314]5.2	Data transfer
[bookmark: _Toc52580779][bookmark: _Toc76555049][bookmark: _Toc46491315]5.2.1	Transmitting operation
[bookmark: _Toc52580780][bookmark: _Toc46491316][bookmark: _Toc76555050]5.2.1.1	General
The transmitting part of the BAP entity on the IAB-MT can receive BAP SDUs from upper layers and BAP Data Packets from the receiving part of the BAP entity on the IAB-DU of the same IAB-node, and construct BAP Data PDUs as needed (see clause 4.2.2). The transmitting part of the BAP entity on the IAB-DU can receive BAP Data Packets from the receiving part of the BAP entity on the IAB-MT of the same IAB-node, and construct BAP Data PDUs as needed (see clause 4.2.2). The transmitting part of the BAP entity on the IAB-donor-DU can receive BAP SDUs from upper layers, and construct BAP Data PDUs as needed (see clause 4.2.2).
Upon receiving a BAP SDU from upper layers, the transmitting part of the BAP entity shall:
-	select a BAP address and a BAP path identity for this BAP SDU in accordance with clause 5.2.1.2;
-	construct a BAP Data PDU by adding a BAP header to the BAP SDU, where the DESTINATION field is set to the selected BAP address and the PATH field is set to the selected BAP path identity, in accordance with clause 6.2.2;
When the BAP entity has a BAP Data PDU to transmit, the transmitting part of the BAP entity shall:
-	perform the BAP header rewriting operation in accordance with clause 5.2.x, if BAP header rewriting for the BAP Data PDU is required;
-	perform routing to determine the egress link in accordance with clause 5.2.1.3;
-	determine the egress BH RLC channel in accordance with clause 5.2.1.4;
-	submit this BAP Data PDU to the selected egress BH RLC channel of the selected egress link.
NOTE:	Data buffering on the transmitting part of the BAP entity, e.g., until RLC-AM entity has received an acknowledgement, is up to implementation. In case of BH RLF, the transmitting part of the BAP entity may reroute the BAP Data PDUs, which has not been acknowledged by lower layer before the BH RLF, to an alternative path in accordance with clause 5.2.1.3.
[bookmark: _Toc52580781][bookmark: _Toc76555051][bookmark: _Toc46491317]5.2.1.2	BAP routing ID selection
[bookmark: _Toc46491318][bookmark: _Toc52580782][bookmark: _Toc76555052]5.2.1.2.1	BAP routing ID selection at IAB-node
At an IAB-node, for a BAP SDU received from upper layers and to be transmitted in upstream direction, the BAP entity performs mapping to a BAP address and BAP path identity based on:
-	Uplink Traffic to Routing ID Mapping Configuration, which is derived from F1AP on the IAB-node in TS 38.473 [5],
-	defaultUL-BAP-RoutingID, which is configured by RRC on the IAB-node in TS 38.331[3].
Each entry of the Uplink Traffic to Routing ID Mapping Configuration contains:
-	a traffic type specifier, which is indicated by UL UP TNL Information IE for F1-U packets and Non-UP Traffic Type IE for non-F1-U packets in TS 38.473 [5], and
-	a BAP routing ID, which includes a BAP address and a BAP path identity, indicated by BAP Routing ID IE in BH Information IE in TS 38.473 [5].
At the IAB-node, for a BAP SDU received from upper layers and to be transmitted in upstream direction, the BAP entity shall:
-	if the Uplink Traffic to Routing ID Mapping Configuration has not been (re)configured by F1AP after the last (re)configuration of defaultUL-BAP-RoutingID by RRC:
-	select the BAP address and the BAP path identity as configured by defaultUL-BAP-RoutingID in TS 38.331 [3] for non-F1-U packets;
-	else:
-	for the BAP SDU encapsulating an F1-U packet:
-	select an entry from the Uplink Traffic to Routing ID Mapping Configuration with its traffic type specifier corresponds to the destination IP address and TEID of this BAP SDU;
-	for the BAP SDU encapsulating a non-F1-U packet:
-	select an entry from the Uplink Traffic to Routing ID Mapping Configuration with its traffic type specifier corresponds to the traffic type of this BAP SDU;
-	select the BAP address and the BAP path identity from the BAP routing ID in the entry selected above;
NOTE:	Uplink Traffic to Routing ID Mapping Configuration may contain multiple entries for F1-C traffic. It is up to IAB node's implementation to decide which entry is selected.
[bookmark: _Toc46491319][bookmark: _Toc52580783][bookmark: _Toc76555053]5.2.1.2.2	BAP routing ID selection at IAB-donor-DU
For a BAP SDU received from upper layer at the IAB-donor-DU, the BAP entity performs mapping to a BAP address and a BAP Path identity based on:
-	Downlink Traffic to Routing ID Mapping Configuration, which is derived from IP-to-layer-2 traffic mapping Information List IE configured on the IAB-donor-DU in TS 38.473 [5].
Each entry of the Downlink Traffic to Routing ID Mapping Configuration contains:
-	a destination IP address, which is indicated by Destination IAB TNL Address IE in IP header information IE, including an IPv4 address or IPv6 address or an IPv6 address prefix,
-	an IPv6 flow label, if configured, which is indicated by IPv6 Flow Label IE in IP header information IE,
-	a DSCP, if configured, which is indicated by DSCP IE in DS Information List IE in IP header information IE, and
-	a BAP routing ID, which is indicated by BAP Routing ID IE in BH Information IE in TS 38.473 [5].
At the IAB-donor-DU, for a BAP SDU received from upper layers and to be transmitted in downstream direction, the BAP entity shall:
-	for the BAP SDU encapsulating an IPv6 packet:
-	select an entry from the Downlink Traffic to Routing ID Mapping Configuration which fulfils the following conditions:
-	the Destination IP address of this BAP SDU matches the destination IP address in this entry; and
-	the IPv6 Flow Label of this BAP SDU matches IPv6 flow label in this entry if configured; and
-	the DSCP of this BAP SDU matches DSCP in this entry if configured;
-	for the BAP SDU encapsulating an IPv4 packet:
-	select an entry from the Downlink Traffic to Routing ID Mapping Configuration which fulfils the following conditions:
-	the Destination IP address of this BAP SDU matches the destination IP address in this entry; and
-	the DSCP of this BAP SDU matches DSCP in this entry if configured;
-	select the BAP address and the BAP path identity from the BAP routing ID in the entry selected above;
[bookmark: _Toc46491320][bookmark: _Toc52580784][bookmark: _Toc76555054]5.2.1.3	Routing
The BAP entity at a boundary IAB-node may be configured with one or more BH Routing Configurations. The BH Routing Configuration for a BAP Data PDU may be different from the BH Routing Configuration for the BAP Data PDU with BAP header rewritten by a Header Rewriting Configuration.
The BAP entity performs routing based on:
-	the BH Routing Configuration derived from an F1AP message as specified in TS 38.473 [5].
Each entry of the BH Routing Configuration contains:
-	a BAP Routing ID consisting of a BAP address and a BAP path identity, which is indicated by BAP Routing ID IE, and
-	a Next Hop BAP Address which is indicated by Next-Hop BAP Address IE.
-	a New Routing ID  consisting of a BAP address and a BAP path identity of the BAP Data PDU, if configured, which is indicated by FFS IE.
For a BAP Data PDU to be transmitted, BAP entity shall:
-	for the BAP Data PDU to be transmitted in upstream at a boundary IAB-node, if the Header Rewriting Configuration is configured and there is an entry in the Header Rewriting Configuration whose BAP address of Previous Routing ID matches the DESTINATION field, and whose BAP path identity of Previous Routing ID matches the PATH field; or 
-	for the BAP Data PDU to be transmitted in downstream at a boundary IAB-node, if ingress link of the BAP Data PDU is configured by the IAB-donor which is different from the IAB-donor providing RRC configuration:
-	perform the BAP header rewriting operation for the BAP Data PDU in accordance with clause 5.2.x;
-	if the BAP Data PDU corresponds to a BAP SDU received from the upper layer, and
-	if the BH Routing Configuration has not been (re)configured by F1AP after the last (re)configuration of defaultUL-BH-RLC-Channel by RRC:
-	select the egress link on which the egress BH RLC channel corresponding to defaultUL-BH-RLC-Channel is configured as specified in TS 38.331 [3] for non-F1-U packets;
-	else if there is an entry in the BH Routing Configuration whose BAP address matches the DESTINATION field, whose BAP path identity is the same as the PATH field, and whose egress link corresponding to the Next Hop BAP Address is available:
-	select the egress link corresponding to the Next Hop BAP Address of the entry;
NOTE 1:	An egress link is not considered to be available if the link is in BH RLF.
NOTE 2:	For each combination of a BAP address and a BAP path identity, there should be at most one entry in the BH Routing Configuration. There could be multiple entries of the same BAP address in the BH Routing Configuration.
-	else if there is at least one entry in the BH Routing Configuration whose BAP address matches the DESTINATION field, and whose egress link corresponding to the Next Hop BAP Address is available:
-	select an entry from the BH Routing Configuration whose BAP address is the same as the DESTINATION field, and whose egress link corresponding to the Next Hop BAP Address is available;
-	if the entry selected above has a New Routing ID:
-	replace the BAP header of the BAP Data PDU, where the DESTINATION field is reset to the leftmost 10 bits of New Routing ID of the entry selected above (i.e. BAP address), and the PATH field is reset to the rightmost 10 bits of New Routing ID of the entry selected above (i.e. BAP path identity).
-	select the egress link corresponding to the Next Hop BAP Address of the entry selected above;
[bookmark: _Toc46491321][bookmark: _Toc52580785][bookmark: _Toc76555055]



NOTE y: An egress link may be not considered to be available for a [BAP routing ID and/or BH RLC channel], if it is determined as congested based on the received flow control feedback, as defined in sub-clause 5.3.1.” or other descriptions to implement the local re-routing triggered by flow control feedback.
5.2.1.4	Mapping to BH RLC Channel
[bookmark: _Toc46491322][bookmark: _Toc52580786][bookmark: _Toc76555056]5.2.1.4.1	Mapping to BH RLC Channel for BAP Data Packets from collocated BAP entity at IAB-node
For a BAP Data Packet received from the collocated BAP entity, the transmitting part of the BAP entity performs mapping to an egress BH RLC channel based on:
-	BH RLC Channel Mapping Configuration, which is derived from BAP layer BH RLC channel mapping Information List IE, and optionally together with the Configured BAP address IE and the BH RLC Channel to be Setup/Modified List IE, as configured on the IAB-node in TS 38.473 [5],
Each entry of the BH RLC Channel Mapping Configuration contains:
-	an ingress link ID, which is indicated by Prior-Hop BAP Address IE, or by the Configured BAP address IE in UE-associated F1AP message for upstream,
-	an egress link ID, which is indicated by Next-Hop BAP Address IE, or by the Configured BAP address IE in UE-associated F1AP message for downstream,
-	an ingress BH RLC channel ID, which is indicated by Ingress BH RLC CH ID IE, or by the BH RLC CH ID IE in UE-associated F1AP message for upstream, and,
-	an egress BH RLC channel ID, which is indicated by Egress BH RLC CH ID IE, or by the BH RLC CH ID IE in UE-associated F1AP message for downstream.
For a BAP Data PDU received from an ingress BH RLC channel of an ingress link and for which the egress link has been selected as specified in clause 5.2.1.3:
-	if there is an entry in the BH RLC Channel Mapping Configuration, whose ingress BH RLC channel ID matches the BAP Data PDU's ingress BH RLC channel, whose ingress link ID matches the BAP Data PDU's ingress link, and whose egress link ID corresponds to the selected egress link;
-	select the egress BH RLC channel corresponding to egress BH RLC channel ID of this entry;
-	else:
-	select any egress BH RLC channel on the selected egress link;
[bookmark: _Toc46491323][bookmark: _Toc52580787][bookmark: _Toc76555057]Editor's Note:	 FFS how to capture the bearer mapping at the boundary IAB-node (also FFS if the current spec already support the bearer mapping at boundary IAB-node for inter-CU routing).
5.2.1.4.2	Mapping to BH RLC Channel for BAP SDUs from upper layers at IAB-node
For a BAP SDU received from upper layers at the IAB-node, the BAP entity performs mapping to an egress BH RLC channel based on:
-	Uplink Traffic to BH RLC Channel Mapping Configuration, which is derived from F1AP message, configured on the IAB-node in TS 38.473 [5],
-	defaultUL-BH-RLC-Channel, which is configured by RRC on the IAB-node in TS 38.331[3].
Each entry of the Uplink Traffic to BH RLC Channel Mapping Configuration contains:
-	a traffic type specifier, which is indicated by UL UP TNL Information IE for F1-U packets or Non-UP Traffic Type IE for non-F1-U packets in TS 38.473 [5],
-	an egress link ID, which is indicated by Next-Hop BAP address IE in BH Information IE in TS 38.473 [5], and
-	an egress BH RLC channel ID, which is indicated by BH RLC CH ID IE in BH Information IE in TS 38.473 [5].
For a BAP SDU received from upper layers at the IAB-node and to be transmitted in upstream direction, whose egress link has been selected as specified in clause 5.2.1.3, the BAP entity shall:
-	if the Uplink Traffic to BH RLC Channel Mapping Configuration has not been (re)configured by F1AP after the last (re)configuration of defaultUL-BH-RLC-Channel by RRC:
-	select the egress BH RLC channel corresponding to defaultUL-BH-RLC-Channel configured in TS 38.331 [3] for non-F1-U packets;
-	else:
-	for the BAP SDU encapsulating an F1-U packet:
-	if there is an entry in the Uplink Traffic to BH RLC Channel Mapping Configuration with its traffic type specifier corresponds to the destination IP address and TEID of this BAP SDU and its egress link ID corresponding to the selected egress link;
-	select the egress BH RLC channel corresponding to the egress BH RLC channel ID of this entry;
-	else:
-	select any egress BH RLC channel on the selected egress link;
-	for the BAP SDU encapsulating a non-F1-U packet:
-	if there is an entry from the Uplink Traffic to BH RLC Channel Mapping Configuration with its traffic type specifier corresponds to the traffic type of this BAP SDU and its egress link ID corresponding to the selected egress link;
-	select the egress BH RLC channel corresponding to the egress BH RLC channel ID of this entry;
-	else:
-	select any egress BH RLC channel on the selected egress link;
NOTE:	Uplink Traffic to BH RLC Channel Mapping Configuration may contain multiple entries for F1-C traffic. It is up to IAB node's implementation to decide which entry is selected, but the selected entry has to match the BAP routing ID selected in 5.2.1.2.1, i.e. BAP routing ID and BH RLC channel must be derived from the same BH Information IE.
[bookmark: _Toc76555058][bookmark: _Toc52580788][bookmark: _Toc46491324]5.2.1.4.3	Mapping to BH RLC Channel at IAB-donor-DU
For a BAP SDU received from upper layers at the IAB-donor-DU, the BAP entity performs mapping to an egress BH RLC channel based on:
-	Downlink Traffic to BH RLC Channel Mapping Configuration, which is derived from IP-to-layer-2 traffic mapping Information List IE , and optionally together with the Configured BAP address IE and the BH RLC Channel to be Setup/Modified List IE, as configured on the IAB-donor-DU in TS 38.473 [5].
Each entry of the Downlink Traffic to BH RLC Channel Mapping Configuration contains:
-	a destination IP address, which is indicated by Destination IAB TNL Address IE in IP header information IE including an IPv4 address or IPv6 address or an IPv6 address prefix,
-	an IPv6 flow label, if configured, which is indicated by IPv6 Flow Label IE in IP header information IE,
-	a DSCP, if configured, which is indicated by DSCP IE in DS Information List IE in IP header information IE,
-	an egress link ID, which is indicated by Next-Hop BAP Address IE in BH Information IE, or by the Configured BAP address IE in UE-associated F1AP message, and
-	an egress BH RLC channel ID, which is indicated by Egress BH RLC CH ID IE in BH Information IE, or by the BH RLC CH ID IE in UE-associated F1AP message.
At the IAB-donor-DU, for a BAP SDU received from upper layers and to be transmitted in downstream direction, whose egress link has been selected as specified in clause 5.2.1.3, the BAP entity shall:
-	for the BAP SDU encapsulating an IPv6 packet:
-	if there is an entry in the Downlink Traffic to BH RLC Channel Mapping Configuration with its egress link ID corresponding to the selected egress link, and the entry fulfils the following conditions:
-	the Destination IP address of this BAP SDU matches the destination IP address in this entry; and
-	the IPv6 Flow Label of this BAP SDU matches IPv6 flow label in this entry if configured; and
-	the DSCP of this BAP SDU matches DSCP in this entry if configured:
-	select the egress BH RLC channel corresponding to egress BH RLC channel ID of this entry;
-	else:
-	select any egress BH RLC channel on the selected egress link;
-	for the BAP SDU encapsulating an IPv4 packet:
-	if there is an entry in the Downlink Traffic to BH RLC Channel Mapping Configuration with its egress link ID corresponding to the selected egress link, and the entry fulfils the following conditions:
-	the Destination IP address of this BAP SDU matches the destination IP address in this entry; and
-	the DSCP of this BAP SDU matches DSCP in this entry if configured:
-	select the egress BH RLC channel corresponding to egress BH RLC channel ID of this entry;
-	else:
-	select any egress BH RLC channel on the selected egress link;
[bookmark: _Toc46491325][bookmark: _Toc52580789][bookmark: _Toc76555059]5.2.2	Receiving operation
Upon receiving a BAP Data PDU from lower layer (i.e. ingress BH RLC channel), the receiving part of the BAP entity shall:
-	if DESTINATION field of this BAP Data PDU matches the BAP address of this node, which is configured for this node by the IAB-donor providing this ingress BH RLC channel configuration [(i.e. the one of ingress toplogy)] :
-	remove the BAP header of this BAP Data PDU and deliver the BAP SDU to upper layers;
-	else:
 


-	deliver the BAP Data Packet to the transmitting part of the collocated BAP entity.
[bookmark: _Toc46491326][bookmark: _Toc52580790][bookmark: _Toc76555060]5.2.x	BAP header rewriting operation
Editor's Note:	 This section can be used to capture how to perform BAP header rewriting, which can be used for the inter-CU routing, inter-CU re-routing and inter-donor-DU re-routing cases. The need/place/details of this section are to be confirmed/revised after RAN2 make clear agreements for all the cases for header rewriting.
The BAP entity performs BAP header rewriting based on:
-	the Header Rewriting Configuration derived from an F1AP message as specified in TS 38.473 [5].
Each entry of the Header Rewriting Configuration contains:
-	a Previous Routing ID consisting of a BAP address and a BAP path identity of the BAP Data PDU, which is indicated by FFS IE, and
-	a New Routing ID  consisting of a BAP address and a BAP path identity of the BAP Data PDU, which is indicated by FFS IE.
Editor's Note:	 The details of Header Rewriting Configuration can be revised with any potentional new agreement.
For a BAP Data PDU to be performed for BAP header rewriting, the BAP entity shall:
-	if there is an entry in the Header Rewriting Configuration whose BAP address of Previous Routing ID matches the DESTINATION field, whose BAP path identity of Previous Routing ID matches the PATH field:
-	replace the BAP header of this BAP Data PDU, where the DESTINATION field is reset to the leftmost 10 bits of New Routing ID of the entry (i.e. BAP address), and the PATH field is reset to the rightmost 10 bits of New Routing ID of the entry (i.e. BAP path identity).
Editor's Note:	 FFS if and how the Header Rewriting Configuration is different for UL and DL, based on the R3 agreement “For DL traffic, the configurations of BAP routing entry and BAP-routing-ID mapping at the boundary node need to indicate the ingress topology they refer to. For UL traffic, they need to indicate the egress topology they refer to. The indications may be implicit.”
Editor's Note:	 FFS if the Header Rewriting Configurations are separated for inter-CU routing, inter-CU re-routing and inter-donor-DU re-routing.
5.3	Flow control
[bookmark: _Toc46491327][bookmark: _Toc76555061][bookmark: _Toc52580791]5.3.1	Flow control feedback
5.3.1.x	Transmitting operation
For a link, the BAP entity at the IAB-MT shall:
-	when a flow control feedback is triggered due to the buffer load exceeding a certain level, or
-	when a BAP Control PDU for flow control polling is received at the receiving part, the transmitting part of this BAP entity shall:
-	construct a BAP Control PDU for flow control feedback per BH RLC channel, if configured by RRC, in accordance with clause 6.2.3;
-	construct a BAP Control PDU for flow control feedback per BAP routing ID, if configured by RRC, in accordance with clause 6.2.3;
-	if the egress BH RLC channel for the BAP Control PDU is configured as specified in TS 38.473 [5]:
-	submit the BAP Control PDU(s) to the configured egress BH RLC channel of the egress link, indicated by Egress BH RLC CH ID IE in BH Information IE associated with Non-UP Traffic Type IE set to BAP control PDU in TS 38.473 [5];
-	else:
-	submit the BAP Control PDU(s) to any egress BH RLC channel of the egress link.
[bookmark: _Toc46491328]NOTE:	The BH RLC channel(s) and BAP routing ID(s) to be included in the flow control feedback is up to IAB node implementation, once triggered.
[bookmark: _Toc76555062][bookmark: _Toc52580792]5.3.1.y	Receiving operation
For a link, the BAP entity at the IAB-DU or IAB-donor-DU may:
-	if the available buffer size as indicated by the received BAP Control PDU for flow control feedback per BAP routing ID is less than the [congestedThreshold-r17], if configured:
-	consider the BH link as congested for this BAP routing ID (for rerouting purpose defined in accordance with clause 5.2.1.3).
5.3.2	Flow control polling
When a flow control polling is to be transmitted over an egress link, the transmitting part of the BAP entity at the IAB-DU or IAB-donor-DU:
-	construct a BAP Control PDU for flow control polling in accordance with clause 6.2.3:
-	if the egress BH RLC channel for the BAP Control PDU is configured as specified in TS 38.473 [5]:
-	submit this BAP Control PDU to the configured egress BH RLC channel of the egress link, indicated by BH RLC CH ID IE which is associated with BAP Control PDU Channel IE that is set to true in TS 38.473[5];
-	else:
-	submit this BAP Control PDU to any egress BH RLC channel of the egress link.
End of Change

