3GPP TSG RAN WG2 Meeting #115-e           		              		R2-2107445
Electronic meeting, 16th – 27th Aug 2021 	
Agenda Item:	8.4.3
Source:	Intel Corporation
Title:	Inter-donor CU topology migration
Document for:	Discussion and Decision
Introduction
In email discussion [Post114-e][075][eIAB], BAP routing and BH RLC channel mapping at the boundary IAB-node is discussed. In this contribution, we will focus on the discussion of the BAP routing and packet differentiation aspects at the boundary IAB-node when it is connected to two IAB-donor CU.
Discussion
In RAN3 LS R3-212981, two types of inter-donor migration are defined.
· Partial migration: the boundary IAB-MT is migrated to the 2nd IAB-donor-CU, while the boundary IAB-DU and descendant IAB node(s) (if any) are terminated to the 1st IAB-donor-CU.
· Full migration: - Full Migration: the boundary IAB node and the descendant IAB node(s) (if any) are migrated (both RRC and F1 connection) to the 2nd IAB-donor-CU from 1st IAB-donor-CU.
The key difference between two inter-donor migration option is whether the user plane traffic of descendant IAB-node and boundary IAB-node is still destinated at the source IAB-donor-CU (i.e. 1st IAB-donor-CU) or migrate to the target IAB-donor-CU (i.e. 2nd IAB-donor-CU). In this contribution, we mainly focus on the partial migration scenario of inter-donor migration.
In email discussion, following open issues are left for BAP routing at the boundary IAB-node:
· What’s the BAP address added in BAP header in the first topology (i.e. the BAP address of ingress data at the boundary node);
· How to differentiate the concatenated traffic and non-concatenated traffic;
· How to determine whether a data should be delivered to upper layer (for downstream);
· How to determine whether the BAP header of a data should be rewritten (i.e. whether being routed to another topology or its own topology).
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Figure 1. Inter-donor Partial Migration
In RAN3 #112e meeting, following agreements are captured:
	Inter-topology BAP routing option 4 is supported. 
For inter-donor-routing options 4 and 5, the inter-donor dual-connected boundary node has a unique BAP address in each topology, which is assigned by the donor in the respective topology and cannot be used by any other IAB-node in that topology.
The boundary-node’s two BAP addresses can have the same or different values.


The boundary IAB-node which is dual-connected with two IAB-donor-CU may have the same or different values as BAP address, and this BAP address cannot be used by other IAB-nodes in the corresponding topology. However, the BAP address of boundary IAB-node configured by IAB-donor-CU 1 may still be used in the topology managed by IAB-donor-CU 2. It is important for the boundary node to distinguish two different IAB-nodes from two different IAB-donor-CU with same BAP address, so that UE’s packet can be routed to the right destination.  
Two examples are proposed in [1] to differentiate packet to the boundary IAB-node and to the non-boundary IAB-node with same BAP address:
· Example 1: Add the boundary node’s BAP address, in the BAP PDU header in the first topology;
· Example 2: Add some proxy/pseudo BAP address of the real destination
For Example 1, it is proposed that the access IAB node of the UE first add the boundary IAB-node’s BAP address and then rewrite the BAP header into the real destination BAP address. Following Rel-16 BAP routing principle:
	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:
-	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.


When the boundary IAB-node receives a BAP Data PDU with its own BAP Address, it will remove the BAP header and deliver to the upper layers. Even the packet is targeted to the non-boundary IAB-node in the other topology, the packets will not be delivered or transmitted via the collocated BAP entity. The BAP address field in Rel-16 cannot be used for packet differentiation.
To support that, a new indication to the boundary node needs to be introduced to differentiate whether the received packets is terminated at itself or not, especially for the downstream packets. This indication can be included in the BAP header together with BAP Data PDU.
Observation 1: [bookmark: _Ref79139511]Boundary IAB-node needs to receive an indication to differentiate whether the received packets is terminated at itself or not if the boundary node’s BAP address is added first in the BAP PDU header and rewritten by the real destination BAP address. 
For Example 2, the proxy/pseudo BAP Address of the real destination is proposed to replace destination BAP address, so that the destination BAP address will not be mixed with the boundary IAB-node’s BAP address. To support this, a mapping between the pseudo-BAP address and the real destination address can be configured. Upon receiving a BAP Data PDU with a pseudo-BAP address, IAB-node first check and compare if the received packets carry the pseudo-BAP address or not. If there’s a valid mapping in the table, IAB-node will either remove the BAP header of this BAP Data PDU and deliver the BAP SDU to upper layers or routing to the real destination. 
Compared with Example 1, Example 2 has less specification impact as the IAB-node can still differentiate the packet to itself or need routing based on Rel-16 procedures. Hence, we prefer to use Example 2 to solve the conflict of BAP address at the boundary IAB-node and non-boundary IAB-node at another topology.
Proposal 1: [bookmark: _Ref79139524]To solve BAP address conflict, Proxy/pseudo-BAP address of the real destination is added in the BAP header during BAP routing.
As discussed above, a mapping table is needed between pseudo-BAP address and real destination BAP address. This mapping table has two options to be configured:
1) at the access IAB-node
2) at the boundary IAB-node
For option 1, IAB-donor CU will configure one pseudo-BAP address and a real BAP address to each access IAB-node. The access IAB-nodes are the ones which are configured with routing path through a boundary IAB-node. When a BAP Data PDU is received, the access IAB-node can follow the same principle as Rel-16, the packets will be delivered to the upper layer if the pseudo address meets its configuration.
Alternatively, the mapping between pseudo-BAP address and real destination can also be configured at the boundary IAB-node. When a packet with a pseudo-BAP address is received, the boundary IAB-node can rewrite the BAP header with the real destination address and forward the packets following the routing table. Compared with sending configuration to each access IAB-node, the network only needs to send the configuration to the limited number of boundary IAB-nodes in the whole topology, which is much easier with less signaling required.
Proposal 2: [bookmark: _Ref79139529]The boundary IAB-node can be configured with a mapping between pseudo-BAP address and real destination address and rewrite the BAP header into the real destination upon receiving a packet with pseudo-BAP address.
Conclusion
In this contribution, we discussed two example solutions of differentiating packet to the boundary IAB-node and the IAB-node with the same BAP address in the other topology. 
We propose following observations and proposals:
Observation 1: Boundary IAB-node needs to receive an indication to differentiate whether the received packets is terminated at itself or not if the boundary node’s BAP address is added first in the BAP PDU header and rewritten by the real destination BAP address.
Proposal 1: To solve BAP address conflict, Proxy/pseudo-BAP address of the real destination is added in the BAP header during BAP routing.
Proposal 2: The boundary IAB-node can be configured with a mapping between pseudo-BAP address and real destination address and rewrite the BAP header into the real destination upon receiving a packet with pseudo-BAP address.
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