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1	Introduction
The WID on NR_IAB agreed in RAN#82 includes objectives describing the following functionality [1]: 

	· Specification of an IAB-node following architecture 1a including [RAN2-led, RAN3]: 
· Routing function on IAB-node to support forwarding across the multi-hop topology based on routing identifier. 
· …
· Enhancements to gNB functionality to serve as an IAB-donor following architecture 1a [RAN3, RAN2]
· [bookmark: _Hlk531254201]…
· Support for IP routability to IAB-node (e.g. from CU, OAM) [RAN3-led].
· …
· Specification of enhancements to L2 wireless transport [RAN2-led, RAN3]:
· Specification of an adaptation layer above RLC layer. The adaptation layer supports routing across the wireless backhaul and IP as next protocol layer. 
· Extension of LCID space and potentially LCG space to support one-to-one mapping of UE bearers to BH RLC channels. The extension of LCID space and LCG space is applicable only to IAB-nodes.
· …




Email discussion [105#45][IAB] RAN2 and RAN3: IAB Miscellaneous (Qualcomm) struggled to agree on the following protocol stack for 38.300 (only UP shown). The controversy was related to inter-donor transport. 
	

Protocol stack for supporting F1-U


Email discussion [105#46][IAB] Routing (LG) seems to have converged on a baseline proposal for identifiers to be used for Adapt layer routing.

Email discussion [105#47] [NR_IAB-Core] Bearer mapping (Ericsson) did not agree on how bearer mapping was done on the donor DU.
	 
Draft LS RAN2  RAN3: R2-1903974 (Huawei) to clarify on protocol stack issues and intra-donor transport
This paper aims to discusses the principal problems of defining protocol stacks and intra-donor transport. It summarizes the solutions from contributions to RAN2#105bis and RAN3#103bis. Proposals are provided for further discussion in IAB offline session. 
2	Discussion
2.1	Principal Problem 
The principal problem only applies to split donor, i.e. where the donor CU is not collocated with the donor DU. In such split-donor scenario, the donor DU has to insert an Adapt header and perform bearer mapping for downstream packets arriving on the wireline fronthaul. 
The following questions arise:
1. Which information is necessary to populate the Adapt header and perform bearer mapping at the donor DU?
2. Which information needs to be available on the packet headers of the incoming packet for this purpose?
3. What intra-donor transport format is necessary to make this information available?
Question 1 and 2 were addressed in email discussion 105#47. Questions 2 and 3 have implications on intra-donor transport and protocol stack addressed in email discussion 105#45. 
Exacerbating conditions:
1. F1 packets need to be security protected (encrypted). This means that information carried on higher protocol layers becomes inaccessible, e.g. GTP-U and F1-AP. The problem is independent of the type of security protocol used.
2. Any solution proposed also needs to support other IP traffic (i.e. OAM traffic) routed to the IAB-node.

2.2	Summary of Proposals from Contributions
The summary is based on contributions to RAN2 #105bis and RAN3 #103bis:
· They primarily focus on F1 traffic. 
· Most contributions only discuss F1-U.
· For F1-U, most of them focus on making GTP-U TEID available at the IAB-donor DU.
· For most solutions proposed, it is not clear how non-F1 IP traffic (e.g. OAM) would be handled.
The following options have been proposed:
Option 1: Use IPv6 header fields (Flow Label, DSCP, Dst IP address); IPv4-only fronthaul can be bridged with 6-over-4 tunnels (outside 3GPP spec). 
Option 2: Split security association at IAB-donor DU so that all F1 packet headers are visible to donor DU. 
Option 3: Use nested F1 tunnels, where the outer tunnel is terminated at donor DU while the inner tunnel goes end-to-end.
The following examples have been provided:
Examples for Option 1: Use IPv6 header fields
Figures 1a and 1b show example R3-191316 (Qualcomm) based on TR 38.874.



Figure 1a: Protocol stack for F1-U using IPv6 header fields and IPv4 fronthaul


Figure 1b: Protocol stack for F1-U using IPv6 header fields and IPv4 fronthaul
Examples for Option 2: Split security at donor-DU
Figure 2 shows examples proposed by R3-191843 (Huawei) and R3-191366 (Ericsson). The security layer is not shown in this example. 



Figure 2: Protocol stack for F1-U with split security at IAB-donor
Examples for Option 3: Use nested F1 tunnels
Figures 3a shows example R3-191553 for F1-U by Samsung. R3-191843 by Huawei shows the same example.  Figures 3b shows example R3-191389 by Nokia. The security layer is not shown in this example. R3-191373 shows the same examples as Figure 3a and 3b. 
[image: ]
Figure 3a: Protocol stack for F1-U with nested F1-U tunnels
[image: ]
Figure 3b: Protocol stack for F1-C with nested F1-C tunnels


3	Discussion
3.1	Separation of RAN2 and RAN3 aspects
To move the discussion forward, it would be desirable to cleanly separate RAN2 and RAN3 tasks so that both groups can work in parallel. The following proposals should be considered:
Proposal 1: RAN2 defines info necessary on Donor DU for routing and bearer mapping on the adapt layer.

Proposal 2: RAN3 defines the transport format necessary between donor CU and donor DU so that the donor DU can obtain the information necessary for Adapt layer routing and bearer mapping. 

3.2	Information at IAB-donor DU
For adapt-layer routing (downstream), email discussion 105#46 proposes destination IAB-node address and route identifier necessary information. This proposal will be discussed in RAN2.
For bearer mapping of upstream traffic, email discussion 105#47 proposes that the IAB-node has information on the traffic type, i.e. F1-C vs. F1-U vs. other traffic (OAM), and UE-bearer indicator for F1-U. This proposal will be discussed in RAN2.
For bearer mapping of downstream traffic, email discussion 105#47 could not arrive to a proposal due to controversy about intra-donor transport. If we separate the aspect of intra-donor transport from the aspect of information needed for bearer mapping, we might be able to converge on the following proposal:

3.3	Protocol stacks
The protocol stack for TS 38.300 could be limited to the wireless backhaul section leaving description of intra-donor transport to TS 38.401. In this manner, RAN2 can agree on the wireless protocol stack described in 38.300 while RAN3 can discuss intra-donor protocol stacks described in 38.401.
Further, all contributions discussed above propose the same protocol stack for the wireless backhaul section. Therefore, these stacks could be captured in the summary of email discussion 105#45 and rendered for discussion in RAN2. We may want to add a note that F1 security will follow 5G security architecture in 33.501 to be defined by SA3.
Proposal 4: Capture protocol stacks and note below in summary of email discussion 105#45:
	Fig. X shows the protocol stack for F1-U and Fig. X+1 shows the protocol stack for F1-C. In these figures, F1-U and F1-C are carried over two backhaul hops.

 Note: F1 needs to be security-protected as described in TS 33.501.

Editor’s note: These protocol stacks do not include F1 security layer, e.g., as mandated by TS 33.501. They may have to be revisited based on discussions by SA3.


Fig. X: Protocol stack for the support of F1-U protocol


Fig. X+1: Protocol stack for the support of F1-C protocol




4	Conclusion
The following proposals are made:
Proposal 1: RAN2 defines information necessary on IAB-donor DU for routing and bearer mapping on the adaptation layer.
[bookmark: _GoBack]Proposal 2: RAN3 defines the transport format necessary between IAB-donor CU and IAB-donor DU so that the IAB-donor DU can obtain the information necessary for Adaptation layer routing and bearer mapping. 
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