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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In the RAN2 #107bis meeting [1], RAN2 had an offline discussion on configuration of BAP and bearer mapping [RAN2#107bis Offline-031] [2]. The following agreements were achieved:
	· For BAP routing Next Hop ID, The BAP address of the next hop node to be used as the next hop identifier for the downstream
· For BAP routing Next Hop ID, The BAP address of the next hop node also to be used as the next hop identifier for the upstream 
· Confirm that BAP address for a IAB node (e.g. to differentiate the data delivered to higher layer in BAP) is configured via RRC 
· To configure the association between child IAB-node and Next Hop ID, RAN2 assumes that the CU includes the BAP address of the child IAB-node in a F1AP configuration (e.g. F1AP UE CONTEXT SETUP/MODIFICTION REQUEST message) for the child IAB-node MT. Details up to R3.
· To configure the association between parent IAB-node and Next Hop ID (i.e. BAP address of next hop), the CU includes the BAP address of the parent IAB-node together with the cell group ID of the parent node in the RRCReconfiguration message (details FFS).
· Observation: Upstream and downstream bearer mapping tables can use either the BH RLC CH ID or the LCID (they are mapped 1-to-1 always) for BAP ingress and egress RLCchannelIDs.
· The BH RLC CH ID is used for ingress / egress RLCchannelID in the BAP bearer mapping configuration. 



However, 2 proposals on the use of RRC for the configuration of upstream routing and bearer mapping at  intermediate IAB nodes, and the configuration of mapping from upper layers to access IAB-nodes, could not be agreed. In particular, there was a debate as to whether it makes sence to use both F1-AP and RRC to configure the BAP layer at the IAB node.
In this paper, we discuss the implications of using two protocols vs. a single protocol to configure the BAP layer and propose a way forward.
Discussion
As an IAB node comprises both a DU and MT, it is natural that IAB functionality should impact both RAN2 and RAN3.  However, we find ourselves in a rather unusual position with IAB, as to whether a single or multiple protocols should be used for IAB node configuration. On the one hand, and IAB node is a RAN network node, and traditionally the definition of signaling protocols for the configuration of such as node would be within the scope of RAN3. However, as the IAB node comprises an MT, which reuses many of the existing UE procedures and protocol layers, it makes sense to use existing RRC signalling for the configuration of the MT. Because of this, we should not be surprised that RAN3 has agreed that F1-AP would be used to configure BAP functionality to the DU, while RAN2 has agreed to use RRC to configure BAP functionality to the MT.
Observation 1: RAN3 has agreed that F1-AP would be used to configure BAP functionality to the DU, while RAN2 has agreed to use RRC to configure BAP functionality to the MT
Clearly this presents a rather unprecedented situation. Where we stand now we have two different working groups (RAN2 and RAN3) defining two different signalling protocols (RRC and F1-AP) to configure the same functionality (routing and bearer mapping) to a single protocol stack layer (BAP) of a single node (IAB node). What could possibly go wrong?
[bookmark: _Hlk24065326]The first observation is that every detail of BAP functionality needs to be coordinated between RAN2 and RAN3. On top of this, many discussions are repeated in each of the working groups in order to make progress. This situation is rather strange, as ostensibly BAP is a layer 2 protocol, which is within the scope of RAN2 to define. On the other hand, it would normally be within the scope of RAN3 to define signalling protocols for the configuration of a RAN network node (IAB node). As we go forward beyond Rel. 16, we expect that this duplication of effort between the two working groups will not only be a drain on time and resources but will result in endless and needless complexity to coordinate parameters and procedures between overlapping protocols.
Observation 2: The definition of two different protocols in two RAN WGs for the configuration of the BAP layer functionality is inefficient. Furthermore, this will result in endless and needless complexity to coordinate parameters and procedures between overlapping protocols beyond Rel. 16
We prefer to keep configuration parameters of BAP within a single protocol if possible. However, both RAN2 and RAN3 have been so busy defining solutions for IAB, that this seemingly procedural issue has not been seriously discussed.
Proposal 1: Define a single protocol for the configuration of BAP, rather than duplicating the same configuration in two different signalling protocols by two different RAN WGs.  
If we are to settle on a single signalling protocol for BAP configuration, the question remains which protocol should this be, and which WG should define it?
There are several possibilities, each with pros and cons:
1) Use RRC to configure all BAP functionality:
With this approach, all signalling and related IEs for BAP configuration would be defined within RRC. Of course it would be straight forward to use RRC to configure BAP functionality on the IAB MT. Furthermore, F1AP messages could be enhanced with containers to carry appropriate RRC messages/IEs for the configuration of BAP functionality on the IAB DU.
Although technically possible, it seems a bit strange to use RRC to configure the IAB DU. RRC is designed to configure a UE, and normally a DU would not terminate or decode RRC messages. Furthermore, only a small subset of RRC (related to the configuration of BAP) would be needed. Hence, providing a general framework to encapsulate and deliver any RRC message/IE to the DU is probably overkill.  
2) Use F1AP to configure all BAP functionality:
This approach was advocated by some companies during the offline discussion in RAN2#107bis. It has been pointed out that there is currently an IAB node only requires BAP to be configured when the DU is setup. Hence, it seems reasonable to use F1AP to also configure the BAP layer in the IAB node. 
However, there are some shortcomings to this approach. Most famously, we have the bootstrapping problem DU setup (F1 requires a BH channel be configured so that the DU setup can be sent to the CU). So using F1AP for BAP configuration seems to present us with a chicken-or-egg dilemma (some BAP functionality must be configured in order of F1 to be setup, but F1AP is needed to configure BAP).
Furthermore, tying BAP to F1AP may not be very flexible going forward. First we have the issue of BAP (an ostensibly RAN2 protocol layer, being configured by a RAN3 signalling protocol). This hardly eliminates our concerns about the complexity of coordinating between RAN2 and RAN3 beyond Rel. 16. Also, as we move forward, we can envision additional applications and scenarios for IAB, which may not necessarily involve a DU (e.g. D2D and V2X relaying). Hence, although this approach seems more in-line with the requirements of the Rel. 16 IAB WI, it may not be the best long term strategy. 
3) Define a new signalling protocol specifically for BAP configuration:
At first glance, this third option does not seem appealing. It would require the definition of a new application protocol for BAP configuration that is outside of either RRC or F1AP. This new protocol would capture BAP configuration procedures, messages, IEs, and ASN.1 etc. RRC and F1AP would still provide the mechanism to transfer this signalling to the appropriate IAB entities (IAB DU or MT), and hence appropriate containers would still need to be defined in these protocols.
Also, this approach may seem rather alien to RAN2, where we are used to having a single signalling protocol (RRC) configure all AS layers in the UE. On the other hand, this approach would not be very different from how NAS signalling is transported to the UE encapsulated within RRC.
In addition, this approach clearly addresses the complexities of on-going coordination of overlapping signalling protocols beyond Rel. 16. It is also the most flexible approach, in that both RRC and F1AP can be used to transfer BAP configuration information to the IAB node. Hence, it should be straight forward to tailor procedures in either protocol according to the needs of the specific scenario, both in the context of Rel. 16 and beyond.
Furthermore, we have just begun to touch on stage 3 for BAP. At this point in time, creating a new signalling protocol for the configuration of BAP would essentially entail about the same amount of effort as adding the new signalling to either RRC of F1AP. In fact, as the effort does not need to be repeated in both RAN2 and RAN3, the overall effort involved may be even less. In addition, existing agreements regarding the use of F1AP (RAN3) and RRC (RAN2) for the configuration of BAP functionality would not need to be revisited.
Therefore, we believe that defining a new RAN2 signalling protocol, specifically for the configuration of BAP, and that is separate from RRC is the best way forward that can address all the concerns raised in the RAN2#107bis offline discussion on BAP configuration. Now would be the time to make this decision, as it would be much more difficult to create such a separate signalling protocol in a future release.
Proposal 2: RAN2 should discuss and agree a way forward on the protocol for BAP configuration.
Proposal 3: Our proposal is that RAN2 should define a new signalling protocol for BAP (separate from RRC). Either RRC or F1AP containers can deliver this signalling to the IAB node, as appropriate for the needs of the particular procedure.
Conclusion
In this paper, we have discussed the implications of defining two separate protocols (RRC and F1AP) in two RAN WGs (RAN2 and RAN3) to configure the same functionality to the BAP layer.
We have the following observations:
Observation 1: RAN3 has agreed that F1-AP would be used to configure BAP functionality to the DU, while RAN2 has agreed to use RRC to configure BAP functionality to the MT.
Observation 2: The definition of two different protocols in two RAN WGs for the configuration of the BAP layer functionality is inefficient. Furthermore, this will result in endless and needless complexity to coordinate parameters and procedures between overlapping protocols beyond Rel. 16
We propose the following way forward:
Proposal 1: Define a single protocol for the configuration of BAP, rather than duplicating the same configuration in two different signalling protocols by two different RAN WGs.
Proposal 2: RAN2 should discuss and agree a way forward on the protocol for BAP configuration.
Proposal 3: Our proposal is that RAN2 should define a new signalling protocol for BAP (separate from RRC). Either RRC or F1AP containers can deliver this signalling to the IAB node, as appropriate for the needs of the particular procedure.
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