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Introduction
[bookmark: _Ref178064866]In RAN2#105Bis meeting, RAN2 made following agreements for BAP routing. 
	· 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.
· “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
· Local selection of path/route is done at link failure, other cases FFS



However, there are still remained open questions and FFSes. Thus, this contribution tries to discuss all other issues for BAP routing. 
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Based on BAP routing progress so far, the remaining BAP routing issues may be as follows: 
1. “Destination IAB node/IAB donor-DU address” vs “Specific path identifier” for routing;
2. Local selection of path/route in the intermediate IAB node;
3. Next-hop link identifier, which is used for identifying the next IAB node for the destination;
4. Routing granularity, e.g., per radio bearer, per UE, per IAB node;
5. Route coupling, i.e., whether UL and DL paths are configured independently or not;
6. Additional required information for BAP routing.

The issue #1 and #2 among above list are intensively discussed in [1], so this paper focuses on the issue from #3 to #6 to avoid duplicate discussion for BAP routing issues. 

Next-hop link identifier
The next-hop link identifier, aka backhaul link identifier in the email discussion for Routing [2], is used for identifying the next hop IAB node for the destination during BAP routing process. There could be three candidates for this issue according to company’s proposals so far. 
· Option 1: IAB node address, e.g., new identifier for destination IAB node/IAB donor-DU address;
· Option 2: C-RNTI + Cell ID;
· Option 3: gNB-DU UE F1AP ID and gNB-CU UE F1AP ID

In option 1, the IAB node address can be used for both DL and UL and this would be unique at least within an IAB donor CU. According to the previous routing email discussion, new identifier for IAB node address would be 10bits long which is the shortest identifier among above three options. However, even though option 2 can be also used for DL and UL and unique at least within a PLMN, this needs at least 52 bits which requires more overhead than option 1. For option 3, as specified in [3], this option can be used only for DL. This means that option 3 should require different types of next-hop link identifier for UL and DL. We think that one type of next-hop link identifier for UL and DU is simple and enough. Thus, IAB node address is sufficient for next-hop link identifier. 
Proposal 1. RAN2 discusses and selects the next-hop link identifier among following three options:
· IAB node address, e.g., new identifier for destination IAB node/IAB donor-DU address;
· C-RNTI + Cell ID;
· gNB-DU UE F1AP ID and gNB-CU UE F1AP ID
Proposal 2. IAB node address should be considered for next-hop link identifier in BAP routing.

Routing granularity
For routing granularity, there may be three possible options as follows:
· Option 1: per IAB node;
· Option 2: per UE;
· Option 3: per radio bearer

In option 1, per IAB node means that all data to same destination IAB node address use one path from the IAB donor node to the destination IAB node. From load-balancing point of view, it should not be considered for routing granularity. For option 2, routing per UE means that all data to the same UE use same path from the IAB donor node to the destination UE. Option 2 may be better than option 1 for load-balancing by the IAB donor, but it is still not sufficient to support QoS because a bearer for the highest QoS and a bearer for the lowest QoS should use same path. On the other hand, option 3 can provide different path according to the required QoS of a bearer. If multiple bearers with different QoS requirement are transmitted to the same destination, each bearer can used different path with option 3. Thus, considering flexibility, load-balancing and supporting QoS, option 3 should be selected for routing granularity. 
Proposal 3. BAP routing per radio bearer should be considered for routing granularity. 

Route coupling
This issue is whether UL and DL paths are configured independently or not. In other words, if UL and DL paths are coupled, only one route, which is applicable both UL and DL, is configured on the routing table. Considering the flexibility of routing table, it may be easy to determine a way for this issue. UL/DL should be decoupled and UL routing path and DL routing path should be configured on the routing table independently. 
Proposal 4. UL/DL should be decoupled and UL routing path and DL routing path should be configured on the routing table independently.

Additional required information for BAP routing
Actually additional required information for BAP routing purely depends on the detailed design of BAP routing. Probably, this could be determined at the stage-3 discussion for BAP routing. However, RAN2 still stays at the stage-2 discussion and this could be also related to the bearer mapping discussion. Thus, we think it may be too early to discuss this issue for now. 
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In this contribution, we discussed remaining issues for BAP routing and proposes the following:
Proposal 1. RAN2 discusses and selects the next-hop link identifier among following three options:
· IAB node address, e.g., new identifier for destination IAB node/IAB donor-DU address;
· C-RNTI + Cell ID;
· gNB-DU UE F1AP ID and gNB-CU UE F1AP ID
Proposal 2. IAB node address should be considered for next-hop link identifier in BAP routing.
Proposal 3. BAP routing per radio bearer should be considered for routing granularity. 
Proposal 4. UL/DL should be decoupled and UL routing path and DL routing path should be configured on the routing table independently.
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