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1   Introduction
At RAN2#111-e, an issue with the routing section of the BAP spec was raised (R2-2007484), to do with what happens with the upstream traffic of a migrating node. The proposed change was not agreed. However, we believe a related issue exists, which we treat in this document – what happens to the upstream traffic from child nodes of the migrating node.
2   Background and scenario at hand
Referring to the following section (5.2.1.3 in TS 38.340v16.2.0):

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 (CONDITION A)
-    if the BH Routing Configuration has not been (re)configured by F1AP after the last (re)configuration of defaultUL-BH-RLC-channel by RRC: (CONDITION B)
-    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 … (CONDITION C)
(A&B) = TRUE refers to the case where we have a new BAP SDU received from higher layers (meaning that there is new data from UEs attaching to the node) and we do not have a ‘valid’ routing configuration. In this case we use the default UL BH RLC channel, as expected.
Then, if (A&B) is FALSE, this means one of the following is in fact true:
1. A is false but B is true – this means that the BAP PDU is received from collocated BAP entity, but there is no ‘valid’ routing configuration

2. A is true but B is false – this means that BAP PDU is received from higher layers, and we have a valid routing configuration

3. Both A and B are false – this means that BAP PDU is received from collocated BAP entity, and there is a ‘valid’ routing configuration

So in all of the above three cases we go to Condition C according to the currents spec, whereas in our view Condition C should only cover Items 2&3. 

For Item 1 above, if there are no descendant nodes under the migrated node, such case will not cause any issues according to the current spec, since the upstream link post-migration is unavailable (as explained in R2-2008498).
However RAN2 did not restrict migration of nodes with descendent nodes – it could happen. This case is covered in Figure 1 below:


Figure 1
For the child node of the migrating node as shown in Figure 1, let us suppose it receives the BAP data PDU from descendant node (A is FALSE) and the BH routing configuration has not been configured by F1AP after the last configuration of default BH RLC channel by RRC (B is TRUE
). In this scenario, according to the current specification, child node shall use the out-of-date F1AP based routing configuration to forward this BAP data PDU to the migrating node, as the egress link between child node and migrating node is still available. 
So the child node will forward the BAP data PDU to the migrating IAB node. However, the packet will eventually be discarded at migrating IAB node as its source path is not available. In addition, since inter-donor re-routing is not supported in Rel-16, this BAP data PDU cannot be further re-routed to donor DU2. So the packet forwarding of child node/descendant node for packet received from collocated BAP entity is a waste of resource, a potential loss of data, and should be avoided.
To sum up, the current behaviour in this specific scenario is not left to implementation at all according to the currents spec – the spec treats is as a ‘regular’ case and checks the entries in the routing table and then routes the data, which then cannot be used. These are the unintended consequences:

· The child node continues to send data over the (still available link) to its parent, which is then unable to route it further;

· The data cannot be recovered even once the routing table is reconfigured as Rel-16 does not support inter-donor re-routing.

In our understanding, there are two possible solutions to this issue:

· Adding a NOTE which clearly identifies this issue (an example CR is given in R2-2009927, submitted to this meeting);
· The normative approach such as the one in R2-2007484.

3   Conclusions
In this tdoc, we focused on the scenario where the migrating node has at least one child node, which in turn receives a BAP data PDU from its descendant node, and where the BH routing configuration has not been configured by F1AP after the last configuration of default BH RLC channel by RRC. In this specific scenario, if the child node were to use the out-of-date F1AP based routing configuration to forward this BAP data PDU to the migrating node, that packet would eventually be discarded at migrating IAB node as its source path is not available. In addition, since inter-donor re-routing is not supported in Rel-16, this BAP data PDU cannot be further re-routed to the new donor DU. So the packet forwarding of child node/descendant node for packet received from collocated BAP entity is a waste of resource, a potential loss of data, and should be avoided.
In line with the analysis above we propose the following:

Proposal 1: RAN2 to discuss the following scenario – where the migrating node has at least one child node, which in turn receives a BAP data PDU from its descendant node, and where the BH routing configuration has not been configured by F1AP after the last configuration of default BH RLC channel by RRC – and confirm that it can lead to a waste of resource, and a potential loss of data.

Proposal 2: RAN2 to consider the two solutions to this issue: the normative one (e.g. R2-2007484), and the addition of a NOTE (e.g. R2-2009927, submitted to this meeting).[image: image1.png]



� This can happen since, according to TS 38.401 (Section 8.2.3.1), the descendant node may receive the default BAP Routing ID and default BH RLC channel configuration “after or in parallel” with the handover of the migrating IAB-node. Due to the vague meaning of “parallel”, it is possible that the default BAP routing ID and BH RLC channel could be configured for the descendant before the migrating IAB node completes its HO procedure.





