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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last RAN3 meeting, issues related to topology redundancy were discussed, and the following agreements were achieved [1]:
· 1a: RAN3 assumes that the boundary node has only one BAP address in each topology.
· 1b: RAN3 assumes that for each topology, the boundary node’s BAP address for that topology is only used to identify packets that have to be passed to upper layers.
· 1d: Liaise RAN2 to consider RAN3’s preferences when discussing BAP processing at the boundary node.
· 1e: 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.
· 2a: The QoS info can be passed gradually using multiple Xn messages.
· 2b: As a baseline, RAN3 assumes that each of BAP-routing-ID mapping and BH RLC CH mapping at the boundary node are constraint to 1:1 and N:1. Support for 1:N mapping is FFS. RAN3 to liaise RAN2 on this assumption.
· 2c: For UP access traffic to the boundary node, QoS info to be passed over the Xn interface with granularity of one or multiple F1-U GTP-U tunnels.
· If IAB node establishes NRDC before F1-C, the IAB node can implicitly derive whether MN or SN is the F1-terminating donor, e.g., based on who provides the default BAP configuration.

In this contribution, the discussion is mainly about the remaining issues, e.g., inter-CU routing BAP solution, QoS division, and CP-UP separation.
2. Discussion
2.1  Inter-CU routing BAP solution
According to the RAN2 #115e agreements [2], detailed BAP modelling will be discussed in “[Post115-e][088][eIAB] inter-CU routing open issues (Huawei)”. Therefore, to avoid redundant standard effort, RAN3 should wait for the RAN2 agreement on the BAP operations for inter-topology routing.
Proposal 1: RAN3 should wait for the RAN2 agreement on the BAP operations for inter-topology routing, to avoid redundant standard efforts.
Based on the discussion in “[Post115-e][088][eIAB] inter-CU routing open issues (Huawei)”, the following BAP operations are proposed,
Proposal 2: RAN3 assumes,
· For downstream at the boundary node, for any received data from inter-topology identified by the ingress link:
· At BAP RX side, the data is determined as to be header rewritten and forwarded to the TX side, if the routing ID in header matches any “previous routing ID” in the rewriting table. Otherwise, the data is delivered to upper layer.
· At BAP TX side, perform the header rewriting based on the configured rewriting table, and then perform routing and mapping to BH RLC CH.
· For upstream at the boundary node, for any received data from lower layer:
· At BAP RX side, data will NOT be delivered to upper layer and will be forwarded to TX side, if routing ID in header matches any “previous routing ID” in the rewriting table or the BAP address in header does not match the boundary node BAP address (as in legacy).
· At BAP TX side, the data is determined as to be header rewritten and perform the header rewriting accordingly, if routing ID in header matches any “previous routing ID” in the rewriting table; and then perform routing and mapping to BH RLC CH.
2.2  QoS division on topology redundancy
Regarding QoS division, for the intra-topology case, it is the donor-CU who determines the E2E QoS requirement of F1 traffic and determines the QoS division across the multiple BH links, e.g., determine the QoS parameter for the BH RLC channel in each BH link. Then, for the inter-topology case, the F1-terminating CU should be in charge of the QoS division. 
To be specific, for concatenated traffic, the F1-terminating CU divides the whole E2E QoS requirement into two parts: one part of the QoS requirement provided by its own topology fragment, and another part of the QoS requirement provided by the non-F1-terminating CU’s topology fragment. And the F1-terminating CU should inform the non-F1-terminating CU about the QoS requirement info to the non-F1-terminating CU’s topology fragment for further coordination.
Proposal 3a: For concatenated traffic, the F1-terminating CU divides the whole E2E QoS requirement into two parts: one part of the QoS requirement provided by its own topology fragment, and another part of the QoS requirement provided by the non-F1-terminating CU’s topology fragment.
Proposal 3b: F1-terminating CU informs the non-F1-terminating CU about the QoS requirement to the non-F1-terminating CU’s topology fragment.
According to the last RAN3 agreement that “For UP access traffic to the boundary node, QoS info to be passed over the Xn interface with granularity of one or multiple F1-U GTP-U tunnels”. It is proposed,
Proposal 3c: For downstream concatenated traffic:
· The informed QoS requirement info should be associated with one egress routing ID and one egress BH RLC CH at the boundary node; 
· Then non-F1-terminating CU feedback the corresponding one or multiple ingress routing ID(s) associated with each egress routing ID, and one or multiple ingress BH RLC CH(s) associated with each egress BH RLC.
Proposal 3d: For upstream concatenated traffic:
· The informed QoS requirement info should be associated with one ingress routing ID and one ingress BH RLC CH at the boundary node;
· Then non-F1-terminating CU feedback the corresponding one egress routing ID associated with each ingress routing ID, and one egress BH RLC associated with each ingress BH RLC CH.
· If non-F1-terminating CU is not able to guarantee the per topology fragment QoS requirement by configuring less or equal egress routing ID/BH RLC CH than the ingress ones, it should reject the request from F1-terminating CU.
Proposal 3e: The informed QoS requirement info can be “per GTP-U tunnel” or “per group of GTP-U tunnels”, which is up to F1-terminating CU’s implementation.
2.4  CP-UP separation and F1-C terminating
For the NRDC support for the IAB node, we observe the following issues,
· According to TS 36.423 [3], for the ENDC, we have “If the SGNB ADDITION REQUEST message contains the IAB Node Indication IE, the en-gNB shall, if supported, consider that the request is for an IAB node”. However, for the S-NODE ADDITION REQUEST message, there is no IAB Node Indication. Therefore, the S-gNB cannot know that the request is for an IAB node.
· On the other side, based on the agreement of RAN3 #108 meeting “DRB setup is optional for NR SA since Rel-15; E-RAB setup is mandatory in LTE since Rel-8”, i.e., there may be no DRB or PDU session for the IAB-MT at the time of NRDC setup. However, the PDU Session Resources To Be Added List IE is mandatory for the S-NODE ADDITION REQUEST message. And this will cause ambiguity in the M-gNB and S-gNB, in the case that the IAB-MT has no PDU session. Therefore, the IAB Node Indication is necessary for the S-gNB to ignore the PDU session related info for the NRDC setup of the IAB-MT with no PDU session.
Based on the above analysis, it is proposed,
Proposal 4: Add “IAB Node Indication” in the S-NODE ADDITION REQUEST message to set up dual-donors DC for the IAB node.
Given the scenario of inter-topology redundancy or CP-UP separation, the IAB-node should know which link to choose and how to transfer the F1-C message. For the link to transmit the F1-C message, there are three options: MCG, SCG, and both CGs. Therefore, the IAB-node should be aware of which link to choose.
As for the way to transfer the F1-C message, two options are available, i.e., “F1-C over RRC” or “F1-C over BAP”. Based on the RAN2 agreement that “F1-C-over-RRC and F1-C-over-BAP should not be simultaneously supported on the same parent link”, if the IAB-node is with the default BH RLC configuration for the indicated link, “F1-C over BAP” should be selected. Otherwise, the IAB-node should use “F1-C over RRC” to transmit the F1-C message.
Assume that the priority of “F1-C over BAP” is higher than that of “F1-C over RRC”. In the case that the link for F1-C is not indicated, the UE should select the CG with the default BH RLC configuration.
If both CGs are configured, it is the IAB-node’s implementation to choose the CG for F1-C message transmission.
Proposal 5a: IAB-node can be configured with the CG to be used to transmit F1-C, i.e., via f1c-TransferPath-r17 {mcg, scg, both}.
Proposal 5b: If “both” is configured, it is IAB-node’s implementation to choose the CG for F1-C.
Proposal 5c: If the indicated/selected CG for F1-C includes default BH RLC, IAB-node uses “F1-C over BAP”. Otherwise, IAB-node uses “F1-C over RRC”. 
Proposal 5d: If the CG for F1-C is not configured, IAB-node chooses the CG including default BH RLC and uses “F1-C over BAP”, i.e., the default CG.
In addition, for the “non-donor” node in CP-UP separation, based on our understanding, there exist the following two cases, 
1. Rel-17 node not supporting F1 over BAP, but support F1 over NR RRC;
2. Rel-17 node supporting F1 over BAP, but chose to use F1 over NR RRC;
Proposal 6: The “non-donor” node in CP-UP separation includes two cases: 
1) the Rel-17 node not supporting F1 over BAP but support F1 over NR RRC; 
2) the Rel-17 node supporting F1 over BAP but chose to use F1 over NR RRC.
On the other side, regardless of the above cases, the “donor” or “non-donor” should be a binary feature, i.e., a RAN-node can only be a “donor” or “non-donor” node at a time.
Proposal 7: The “donor” or “non-donor” is a binary feature of the RAN-node.
Based on the current spec, both the “donor” and the “non-donor” node will broadcast the IAB-support indication. In this case, the IAB-MT may select a non-donor node, which only supports F1 over RRC. If the non-donor MN cannot find a donor SN for the IAB-MT, the IAB-node will not work. It makes sense to give the IAB-node the right to decide whether to select a non-donor M-gNB. Therefore, the IAB-node should be aware of the actual capability of the parent node, i.e., whether the gNB allows “F1 over BAP” or only allows “F1-C over RRC”.
Proposal 8: IAB-node should be able to know whether the gNB allows “F1 over BAP” or only allows “F1-C over RRC” during cell selection, in case the gNB broadcasts iab-Support.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
In this paper, we mainly discuss the remaining issues on the topology redundancy, and we get the following proposals:
Proposal 1: RAN3 should wait for the RAN2 agreement on the BAP operations for inter-topology routing, to avoid redundant standard efforts.
Proposal 2: RAN3 assumes,
· For downstream at the boundary node, for any received data from inter-topology identified by the ingress link:
· At BAP RX side, the data is determined as to be header rewritten and forwarded to the TX side, if the routing ID in header matches any “previous routing ID” in the rewriting table. Otherwise, the data is delivered to upper layer.
· At BAP TX side, perform the header rewriting based on the configured rewriting table, and then perform routing and mapping to BH RLC CH.
· For upstream at the boundary node, for any received data from lower layer:
· At BAP RX side, data will NOT be delivered to upper layer and will be forwarded to TX side, if routing ID in header matches any “previous routing ID” in the rewriting table or the BAP address in header does not match the boundary node BAP address (as in legacy).
· At BAP TX side, the data is determined as to be header rewritten and perform the header rewriting accordingly, if routing ID in header matches any “previous routing ID” in the rewriting table; and then perform routing and mapping to BH RLC CH.
Proposal 3a: For concatenated traffic, the F1-terminating CU divides the whole E2E QoS requirement into two parts: one part of the QoS requirement provided by its own topology fragment, and another part of the QoS requirement provided by the non-F1-terminating CU’s topology fragment.
Proposal 3b: F1-terminating CU informs the non-F1-terminating CU about the QoS requirement to the non-F1-terminating CU’s topology fragment.
Proposal 3c: For downstream concatenated traffic:
· The informed QoS requirement info should be associated with one egress routing ID and one egress BH RLC CH at the boundary node; 
· Then non-F1-terminating CU feedback the corresponding one or multiple ingress routing ID(s) associated with each egress routing ID, and one or multiple ingress BH RLC CH(s) associated with each egress BH RLC.
Proposal 3d: For upstream concatenated traffic:
· The informed QoS requirement info should be associated with one ingress routing ID and one ingress BH RLC CH at the boundary node;
· Then non-F1-terminating CU feedback the corresponding one egress routing ID associated with each ingress routing ID, and one egress BH RLC associated with each ingress BH RLC CH.
· If non-F1-terminating CU is not able to guarantee the per topology fragment QoS requirement by configuring less or equal egress routing ID/BH RLC CH than the ingress ones, it should reject the request from F1-terminating CU.
Proposal 3e: The informed QoS requirement info can be “per GTP-U tunnel” or “per group of GTP-U tunnels”, which is up to F1-terminating CU’s implementation.
Proposal 4: Add “IAB Node Indication” in the S-NODE ADDITION REQUEST message to set up dual-donors DC for the IAB node.
Proposal 5a: IAB-node can be configured with the CG to be used to transmit F1-C, i.e., via f1c-TransferPath-r17 {mcg, scg, both}.
Proposal 5b: If “both” is configured, it is IAB-node’s implementation to choose the CG for F1-C.
Proposal 5c: If the indicated/selected CG for F1-C includes default BH RLC, IAB-node uses “F1-C over BAP”. Otherwise, IAB-node uses “F1-C over RRC”. 
Proposal 5d: If the CG for F1-C is not configured, IAB-node chooses the CG including default BH RLC and uses “F1-C over BAP”, i.e., the default CG.
Proposal 6: The “non-donor” node in CP-UP separation includes two cases: 
1) the Rel-17 node not supporting F1 over BAP but support F1 over NR RRC; 
2) the Rel-17 node supporting F1 over BAP but chose to use F1 over NR RRC.
Proposal 7: The “donor” or “non-donor” is a binary feature of the RAN-node.
Proposal 8: IAB-node should be able to know whether the gNB allows “F1 over BAP” or only allows “F1-C over RRC” during cell selection, in case the gNB broadcasts iab-Support.
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