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[bookmark: _Ref7619946]Introduction
RAN2#105bis agreed [1]:

	· Routing delivers a packet to a destination node by selecting a next backhaul link among given multiple backhaul links at an IAB node and an IAB donor node as a baseline.
· [bookmark: _Hlk7617663]“Destination IAB node/IAB donor-DU address” and “Specific path identifier” (carried in the BAP) are considered as candidate for route identifier for routing at an adaptation layer. Additional required information for routing is FFS
· “Destination IAB node/IAB donor-DU address” and/or “Specific path identifier” is unique within an IAB donor-CU. 
· FFS what ID is used to identify the egress link (next hop link) in routing table. C-RNTI alone will not be used for this purpose. 
· Load balancing by routing by Donor CU shall be possible
· [bookmark: _Hlk7616891]Local selection of path/route is done at link failure, other cases FFS




This paper tries to identify the open issues for BAP-layer routing, and provide some proposals to progress the RAN2 work.
Discussion
2.1	Routing granularity
One thing RAN2 have not concluded so far is “routing granularity”, whether the donor CU allocate the different preferred paths or allocate the same path for the packets which have the same destination address.

[bookmark: _Hlk7618621][bookmark: Observation1]Observation 1:
For the routing granularity, the following two options can be considered.
· Option1: All Backhaul packets having the same the destination address are transmitted via the same route
· [bookmark: _Hlk7614765]Option2: Backhaul packets having the same the destination address are transmitted via the multiple routes, e.g. the donor CU can configure its route based on the knowledge about the content of the Backhaul packets, UP (UE DRB), CP, OAM

Considering that BAP mapping discussion considers the knowledge about UE bearers, GTP TEID, traffic type (e.g. UP, CP, OAM). Adopting option2 seems straight forward. It makes the donor CU can configure its route based on the knowledge about the content of the Backhaul packets, UP (UE DRB), CP, OAM.

[bookmark: Proposal1]Proposal 1: 
RAN2 adopt Option2 for routing granularity: Backhaul packets having the same the destination address is transmitted via the multiple routes, e.g. the donor CU can configure its route based on the knowledge about the content of the Backhaul packets, UP (UE DRB), CP, OAM

2.2	UL/DL coupling
Another aspect to be discussed is whether the packets for the downlink should adopt the same route as the packets for uplink. 

[bookmark: Observation2]Observation 2:
For the UL\DL route coupling, the following two options can be considered.
· Option1: decoupling, the donor CU can configure its route for UL and DL independently
· Option2: coupling, the donor CU can configure only one route which is applicable both UL and DL

Considering the UL/DL ratio and available spectrum is not always the same for downlink and uplink, it must adopt the decoupling, so the donor CU can configure its route for UL and DL independently based on the UL/DL ratio and available spectrum.

[bookmark: Proposal2]Proposal 2: 
RAN2 adopt Option2 for routing granularity: Backhaul packets having the same the destination address is transmitted via the multiple routes, e.g. the donor CU can configure its route based on the knowledge

[bookmark: _Hlk7616506]2.3	Route identifier for routing
Third aspect to be discussed is Route identifier. Based on the agreement in last RAN2#105bis meeting, three options van be considered as candidate.

[bookmark: Observation3]Observation 3:
For routing identifier, the following three options can be considered.
· Option1: Only “Destination IAB node/IAB donor-DU address”, if there are multiple routes to the destination address, the intermediate node should decide the next hop based on the metric/cost calculation. For metric/cost calculation, the intermediates node needs some information related to other nodes and BH links which are not directly connect to that node.
· Option2: Only “Specific path identifier”, even if there are multiple routes to the destination address, the intermediate node can decide the next hop uniquely by the “Specific path identifier” indicated by the donor CU. “Specific path identifier” is unique within an IAB donor-CU.
· Option3: Both “Destination IAB node/IAB donor-DU address” and “Specific path identifier”, if there are multiple routes to the destination address, if the BAP header includes “Specific path identifier”, then the intermediate node can decide the next hop uniquely. “Specific path identifier” is unique within same destination address, is not unique within an IAB donor-CU.

RAN2 should adopt the routing identifier which makes possible both “Load balancing by routing by Donor CU” and “Local selection of path/route”. If only “Destination IAB node/IAB donor-DU address” is included in BAP header, then the intermediate node cannot find out the path indicated by the donor-CU. In that sense, only option3 can fulfil the requirement.

[bookmark: Proposal3]Proposal 3: 
RAN2 adopt Option3 for routing identifier: Both “Destination IAB node/IAB donor-DU address” and “Specific path identifier”, if there are multiple routes to the destination address, if the BAP header includes “Specific path identifier”, then the intermediate node can decide the next hop uniquely. “Specific path identifier” is unique within same destination address, is not unique within an IAB donor-CU.

2.4	Next hop identifier
Next hop information is pre-configured to IAB nodes by the donor CU. Next discussion is what should the IAB node use to identify the next hop. Next hop identifier is used to decide next hop in the IAB nodes.

[bookmark: Observation4]Observation 4:
For IAB identifier used to identify next hop, the following three options can be candidates
· Option1: Destination IAB node/IAB donor-DU address, using new identifier for “Destination IAB node/IAB donor-DU address”
· Option2: Cell id + C-RNTI
· Option3: gNB-CU UE F1AP ID/ gNB-CU UE F1AP ID

Considering that RAN2 agreed “Destination IAB node/IAB donor-DU address” can be a baseline, using same new identifier which is used for “Destination IAB node/IAB donor-DU address” seems reasonable.

[bookmark: Proposal4]Proposal 4: 
RAN2 adopt Option1 for next hop identifier: Destination IAB node/IAB donor-DU address, using new identifier for “Destination IAB node/IAB donor-DU address” for both uplink and downlink.

Conclusion
[bookmark: _GoBack]In this conclusion, we make the following observations and proposals.

Observation 1:
For the routing granularity, the following two options can be considered.
· Option1: All Backhaul packets having the same the destination address are transmitted via the same route
· Option2: Backhaul packets having the same the destination address are transmitted via the multiple routes, e.g. the donor CU can configure its route based on the knowledge about the content of the Backhaul packets, UP (UE DRB), CP, OAM

Proposal 1: 
RAN2 adopt Option2 for routing granularity: Backhaul packets having the same the destination address is transmitted via the multiple routes, e.g. the donor CU can configure its route based on the knowledge about the content of the Backhaul packets, UP (UE DRB), CP, OAM

Observation 2:
For the UL\DL route coupling, the following two options can be considered.
· Option1: decoupling, the donor CU can configure its route for UL and DL independently
· Option2: coupling, the donor CU can configure only one route which is applicable both UL and DL

Proposal 2: 
RAN2 adopt Option2 for routing granularity: Backhaul packets having the same the destination address is transmitted via the multiple routes, e.g. the donor CU can configure its route based on the knowledge

Observation 3:
For routing identifier, the following three options can be considered.
· Option1: Only “Destination IAB node/IAB donor-DU address”, if there are multiple routes to the destination address, the intermediate node should decide the next hop based on the metric/cost calculation. For metric/cost calculation, the intermediates node needs some information related to other nodes and BH links which are not directly connect to that node.
· Option2: Only “Specific path identifier”, even if there are multiple routes to the destination address, the intermediate node can decide the next hop uniquely by the “Specific path identifier” indicated by the donor CU. “Specific path identifier” is unique within an IAB donor-CU.
· Option3: Both “Destination IAB node/IAB donor-DU address” and “Specific path identifier”, if there are multiple routes to the destination address, if the BAP header includes “Specific path identifier”, then the intermediate node can decide the next hop uniquely. “Specific path identifier” is unique within same destination address, is not unique within an IAB donor-CU.

Proposal 3: 
RAN2 adopt Option3 for routing identifier: Both “Destination IAB node/IAB donor-DU address” and “Specific path identifier”, if there are multiple routes to the destination address, if the BAP header includes “Specific path identifier”, then the intermediate node can decide the next hop uniquely. “Specific path identifier” is unique within same destination address, is not unique within an IAB donor-CU.

Observation 4:
For IAB identifier used to identify next hop, the following three options can be candidates
· Option1: Destination IAB node/IAB donor-DU address, using new identifier for “Destination IAB node/IAB donor-DU address”
· Option2: Cell id + C-RNTI
· Option3: gNB-CU UE F1AP ID/ gNB-CU UE F1AP ID

Proposal 4: 
RAN2 adopt Option1 for next hop identifier: Destination IAB node/IAB donor-DU address, using new identifier for “Destination IAB node/IAB donor-DU address” for both uplink and downlink.
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