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Introduction
[bookmark: _Ref178064866]Regarding default BAP routing ID and default BH RLC channel ID, even though F1-U packets can be arrived at the BAP entity after receiving the default ID configuration in RRC, only non-F1-U packets are allowed to use this default ID configuration after receiving the default configuration in RRC and nothing is specified for F1-U packets in the current BAP specification. The document discusses and analyses this aspect and proposes the CRs in the ANNEX.
[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
According to the current BAP specification, the BAP entity shall use a default Routing/BH RLC channel ID only for non-F1-U packets after reception of default ID configurations in RRC and until routing/BH RLC channel mapping configuration is (re)configured. In other words, it is not allowed to use default Routing/BH RLC channel ID for F1-U packets.
Observation 1. The default BAP routing ID and BH RLC channel ID cannot be used for F1-U packets in the current BAP specification.

The current procedure has no problem during the IAB-node bootstrapping phase because there is no F1-U packets. However, the case of IAB-donor-DU migration is different. Normally an IAB-DU and an IAB-MT of one IAB node are independently operated and the IAB-DU may not exactly know when the IAB-MT receives the default Routing/BH RLC channel ID configurations in RRC for IAB-donor DU migration. This means that the IAB-DU may allocate UL grants to IAB nodes or UEs before receiving default Routing/BH RLC channel ID configurations in RRC for IAB-donor DU migration and the BAP entity may receive F1-U packets during the time between reception of default ID configurations in RRC and until routing/BH RLC channel mapping configuration is (re)configured. 
Observation 2. The BAP entity may receive F1-U packets during the time between reception of default ID configurations in RRC and until routing/BH RLC channel mapping configuration is configured.

Considering the BH link, the IAB-DU may give continuously and large UL grants to IAB nodes or UEs for BH traffic and the amount of F1-U packets may not be negligible. However, in the current BAP specification, nothing is specified for handling these F1-U packets and the current procedure is not properly operated during IAB-donor DU migration. For example, when a UE is connected to the IAB-DU, if the IAB-DU allocates UL grants for user plane data to the UE before receiving the default ID configurations in RRC, the BAP entity may receive a BAP SDU encapsulating an F1-U packet after receiving the default ID configurations in RRC, but the current procedure specifies only for non-F1-U packets and BAP routing ID for this F1-U packets is not determined and BAP entity behaviour is ambiguous. 
	5.2.1.2.1	BAP routing ID selection at IAB-node:
-	if the defaultUL-BAP-routingID has been received in RRC and until the Uplink Traffic to Routing ID Mapping Configuration is (re)configured by F1AP:
-	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;



As another example in the following box, when a child IAB-MT is connected to the IAB-DU, if the IAB-DU allocates UL grants for user plane data to the child IAB-MT before receiving the default ID configurations in RRC, the BAP entity receive a BAP SDU encapsulating an F1-U packet after receiving the default ID configurations in RRC. In this condition, this F1-U packet cannot meet the green highlight condition below because this BAP SDU encapsulating an F1-U packet is not received from the upper layer. Then the procedure checks the next condition, but the problem is that the grey highlight is old routing configuration and this may not be valid after receiving the default ID configurations in RRC. We think that even though the old routing configuration is used for this F1-U packet, the egress link corresponding to the Next Hop BAP Address highlighted in aqua below is not available because the IAB-MT releases the connection to the source IAB node after receiving the default ID configurations in RRC. Thus, F1-U packets does not satisfy any condition in the current routing procedure and F1-U packets may not be routed to the next IAB node. Actually, the Mapping to BH RLC Channel section also has same problem.
Observation 3. If a BAP SDU encapsulating an F1-U packet is arrived in the BAP entity after receiving default ID configurations in RRC, BAP entity behaviour for this F1-U packet is not defined. 
	5.2.1.3	Routing:
-	if the BAP Data PDU corresponds to a BAP SDU received from the upper layer, and
-	if the defaultUL-BH-RLC-channel has been received in RRC and until the BH Routing Configuration is (re)configured by F1AP:
-	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;
<omitted>
-	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;
-	select the egress link corresponding to the Next Hop BAP Address of the entry selected above;



We think that it is a critical problem and should be resolved. In order to remove this issue, there may be two options. 
· Option 1: allowing F1-U packets to use default BAP routing ID and BH RLC channel ID; 
· Option 2: add a NOTE to define F1-U packet handling after reception of default ID configuration in RRC; 

In option 1, F1-U packets are not blocked and can be transferred to the next hop IAB node even after reception of default ID configuration in RRC for IAB-donor-DU migration, but this needs change in the BAP and RRC specification and may also need to send a LS to RAN3 to indicate that F1-U packets is allowed to use default routing and BH RLC channel ID in RAN2 specification. On the other hand, in the option 2, BH traffic for F1-U packets should be suspended after reception of default ID configuration in RRC for IAB-donor-DU migration because many F1-U packets should wait until the routing/BH RLC channel configurations are (re)configured. In our view, both options have pros and cons and it would be good to have a discussion about which option is better to resolve this issue. 
Proposal 1. RAN2 discuss how to handle F1-U packets after default ID configuration has been received in RRC and until the Routing or BH RLC mapping Configuration are (re)configured by F1AP.
Proposal 2. Adopt one of TPs in the ANNEX to define clear BAP entity behaviour for F1-U packets.

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
Based on the above discussions, we present the following observations and proposals:
Observation 1. The default BAP routing ID and BH RLC channel ID cannot be used for F1-U packets in the current BAP specification.
Observation 2. The BAP entity may receive F1-U packets during the time between reception of default ID configurations in RRC and until routing/BH RLC channel mapping configuration is configured.
Observation 3. If a BAP SDU encapsulating an F1-U packet is arrived in the BAP entity after receiving default ID configurations in RRC, BAP entity behaviour for this F1-U packet is not defined. 
Proposal 1. RAN2 discuss how to handle F1-U packets after default ID configuration has been received in RRC and until the Routing or BH RLC mapping Configuration are (re)configured by F1AP.
Proposal 2. Adopt one of TPs in the ANNEX to define clear BAP entity behaviour for F1-U packets.

ANNEX
Option 1
38.331
	defaultUL-BAP-routingID
This field is used for IAB-node to configure the default uplink Routing ID, which is used by IAB-node during IAB-node bootstrapping, migration, IAB-MT RRC resume and IAB-MT RRC re-establishment for F1-C and non-F1 traffic. The defaultUL-BAP-routinID can be (re-)configured when IAB-node IP address for F1-C traffic changes. This field is mandatory only for IAB-node bootstrapping and change of IP address for IAB-node cases.

	defaultUL-BH-RLC-Channel
This field is used for IAB-nodes to configure the default uplink bh-RLC-Channel, which is used by IAB-node during IAB-node bootstrapping, migration, IAB-MT RRC resume and IAB-MT RRC re-establishment for F1-C and non-F1 traffic. The defaultUL-BH-RLC-Channel can be (re-)configured when IAB-node IP address for F1-C traffic changes, and the new IP address is anchored at a different IAB-donor-DU. This field is mandatory only for IAB-node bootstrapping and change of IP address for IAB-node cases.




38.340
	[bookmark: _Toc46491318]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].
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 defaultUL-BAP-routingID has been received in RRC and until the Uplink Traffic to Routing ID Mapping Configuration is (re)configured by F1AP:
-	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.
<Next Change>
[bookmark: _Toc46491320]5.2.1.3	Routing
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.
For a BAP Data PDU to be transmitted, BAP entity shall:
-	if the BAP Data PDU corresponds to a BAP SDU received from the upper layer, and
-	if the defaultUL-BH-RLC-channel has been received in RRC and until the BH Routing Configuration is (re)configured by F1AP:
-	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.
-	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;
-	select the egress link corresponding to the Next Hop BAP Address of the entry selected above;
<Next Change>
[bookmark: _Toc46491322]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 PDU 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 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,
-	an egress link ID, which is indicated by Next-Hop BAP Address IE,
-	an ingress BH RLC channel ID, which is indicated by Ingress BH RLC CH ID IE and,
-	an egress BH RLC channel ID, which is indicated by Egress BH RLC CH ID IE.
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 the defaultUL-BH-RLC-channel has been received in RRC and until the Uplink Traffic to BH RLC Channel Mapping Configuration is (re)configured by F1AP:
-	select the egress BH RLC channel corresponding to defaultUL-BH-RLC-Channel configured in TS 38.331 [3];
-	else 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]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 UE CONTEXT MODIFICATION REQUEST or UE CONTEXT SETUP REQUEST message for F1-U, and GNB-CU CONFIGURATION UPDATE or F1 SETUP RESPONSE message for non-F1-U, configured on the IAB-node in TS 38.473 [5].
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 defaultUL-BH-RLC-channel has been received in RRC and until the Uplink Traffic to BH RLC Channel Mapping Configuration is (re)configured by F1AP:
-	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 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.





Option 2
38.340
	[bookmark: _Toc46491314]5.2	Data transfer
[bookmark: _Toc46491315]5.2.1	Transmitting operation
[bookmark: _Toc46491316]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.
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 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.
NOTE:	If the BAP entity receives a BAP SDU encapsulating an F1-U packet after the defaultUL-BAP-routingID and defaultUL-BH-RLC-channel has been received in RRC, the BAP entity performs transmitting operation as specified in clause 5.2.1 for the BAP SDU encapsulating an F1-U packet after the Uplink Traffic to Routing ID Mapping Configuration, BH Routing Configuration, and Uplink Traffic to BH RLC Channel Mapping Configuration are (re)configured by F1AP.




