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1	Introduction
The mapping of F1-C signaling to BH RLC channels was discussed in both RAN2#105bis and RAN3#104.
RAN2 agreement from RAN2#105bis:
For control plane (F1-C messages) the UL mapping in the IAB access node to BH RLC channels should be based on F1-C message type. FFS if per UE.

RAN3 agreement from RAN3#104:
Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported.

Furthermore, in email discussion [106#47][IAB] some companies argued to allow the flexibility of carrying different SRB messages (belonging to the same UE) via different backhaul RLC channels for QoS differentiation purposes. 
In this contribution, we discuss the CP mapping aspect in detail, specifically considering the current NR and NG-RAN principles of transporting F1-AP messages in a CU-DU split case.
2 	F1-AP transport in CU-DU split architecture 
The F1-C signaling transport principles are described in TS 38.472, while TS 38.473 covers the detailed F1-AP specification.
F1-AP services are divided into two groups (TS 38.473):
· Non-UE-associated services: They are related to the whole F1 interface instance between the gNB-DU and gNB-CU and they are utilizing a non-UE-associated signaling connection.
· UE-associated services: They are related to one UE. F1-AP functions that provide these services are pertinent to the UE-associated signaling connection that is maintained for the UE in question.
The main requirements that are relevant for the F1-AP mapping aspect in IAB networks are (TS 38.472):
· A single SCTP association shall be employed for F1-AP elementary procedures that utilize non-UE-associated signalling with the possibility of fail-over to a new association to enable robustness. 

· A single pair of stream identifiers shall be reserved over an SCTP association for the sole use of F1-AP elementary procedures that utilize non-UE-associated signalling.

· At least one pair of stream identifiers over one or several SCTP associations shall be reserved for the sole use of F1-AP elementary procedures that utilize UE-associated signalling. However, a few pairs (i.e. more than one) should be reserved.

· For a single UE-associated signalling, the gNB-DU shall use one SCTP association and one SCTP stream, and the association/stream should not be changed during the communication of the UE-associated signalling unless TNL binding update is performed.

In TS 38.473 clause 6 it is also stated that F1-AP assumes that lower layers provide in-sequence delivery for each signaling connection, meaning that F1-AP is not able to cope with out-of-order delivery for a given signaling connection. 
Our understanding of the above requirements is that there will be at least two streams, one for non-UE-associated signaling and another for UE-associated signaling. This is to ensure that the non-UE-associated signaling will not be blocked due to a UE-associated signaling (which could have happened if the same stream was used for both). 
Several SCTP streams can be used for UE-associated signaling, but only one stream can be used for a given UE. Employing only one SCTP stream for a given UE ensures that RRC messages will not be received out-of-order. For example, if separate streams were used for the same UE, an F1-AP RRC message transfer packet #1 can be sent via stream #1 and the next F1-AP RRC message transfer packet #2 sent via stream #2, and the second packet can be received before the first one. This is highly undesirable because the second RRC message may contain delta configurations on top of the first message. In such cases, receiving the second message before the first could lead to an error that may even cause the failure of the UE’s connection (e.g. triggering re-establishment). 
[bookmark: _Toc16602294]At least two SCTP streams are set up for F1-C communication between the CU and DU.
[bookmark: _Toc16602295]One stream is used solely for non-UE-associated signaling.
[bookmark: _Toc16602296]One or more streams are used for UE-associated signaling.
[bookmark: _Toc16602297]Only one stream can be used for all the UE-associated signaling concerning a given UE. 
[bookmark: _Toc16602298]Using only one stream per given UE ensures the in-order delivery of RRC messages.
3 	F1-AP transport in multi-hop IAB networks 
Based on the observations made in Section 2, we will try to align the discussion on mapping of F1-AP traffic to existing principles for F1-AP to SCTP association mapping. 
Since the throughput of CP traffic is relatively low and the backhaul link is expected to be of high capacity/quality, it is not required to adopt fine granularity for CP traffic by mapping each UE-associated F1AP signaling message to a dedicated BH RLC channel on all the BH links of an IAB network. This will lead to signaling overhead (e.g. setup/modify multiple BH RLC channels) and scheduling complexity at the IAB nodes by increasing the total number of LCIDs/LCGs to be considered, without any significant benefit. Besides, the network can always prioritize the CP signaling over the UP traffic, by associating them with the highest-priority BH RLC channel. Thus, even CP signaling for UEs served by an IAB node that is several hops away from the IAB-donor node can be delivered within the required latency. 
[bookmark: _Toc16602299]IAB network would not be capacity-/resource-limited for CP signaling.
[bookmark: _Toc16602300]Mapping each F1-AP UE association to dedicated BH RLC channel will lead to signaling overhead and scheduling complexity, without any clear benefit.
We think it is sufficient to have only one high priority BH RLC channel reserved for all CP traffic, and it could be left to network implementation/configuration to have more than one BH RLC channel dedicated to CP traffic (e.g. one for non-UE-associated, another for UE-associated). This can easily be achieved by using different DSCP marking (e.g. DSCP-x for non-UE-associated messages, DSCP-y for UE-associated messages), as discussed in detail in [1] and [2].  
[bookmark: _Toc16602301]The baseline for CP traffic mapping in IAB is to have one dedicated BH RLC channel, with sufficiently high priority, for all CP traffic. 
[bookmark: _Toc16602302][bookmark: _Toc7452176]Based on network implementation/configuration, more than one BH RLC channel can be configured for CP traffic (e.g. one for UE-associated, another one for non-UE associated). 
[bookmark: _Toc16602303]Only DSCP-based mapping is employed for CP, even in cases where there are more than one BH RLC channels associated with CP traffic.
[bookmark: _Toc7724791][bookmark: _Toc7724896]4	Conclusion
In previous sections we made the following observations: 
Observation 1	At least two SCTP streams are set up for F1-C communication between the CU and DU.
Observation 2	One stream is used solely for non-UE-associated signaling.
Observation 3	One or more streams are used for UE-associated signaling.
Observation 4	Only one stream can be used for all the UE-associated signaling concerning a given UE.
Observation 5	Using only one stream per given UE ensures the in-order delivery of RRC messages.
Observation 6	IAB network would not be capacity-/resource-limited for CP signaling.
Observation 7	Mapping each F1-AP UE association to dedicated BH RLC channel will lead to signaling overhead and scheduling complexity, without any clear benefit.
Based on the discussion in previous sections we propose the following:
Proposal 1	The baseline for CP traffic mapping in IAB is to have one dedicated BH RLC channel, with sufficiently high priority, for all CP traffic.
Proposal 2	Based on network implementation/configuration, more than one BH RLC channel can be configured for CP traffic (e.g. one for UE-associated, another one for non-UE associated).
Proposal 3	Only DSCP based mapping is employed for CP, even in cases where there are more than one BH RLC channels associated with CP traffic.
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