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Introduction
At the last RAN2 meeting of the IAB SI, it was agreed to support IP termination in the IAB node. This makes it possible to re-use existing DU and F1 interface functionality in the IAB node. Currently, the F1 interface assumes a protocol stack based on F1-AP/SCTP/IP for the control plane (CP) and GTP/UDP/IP in the user plane (UP). 
With these assumptions, it does not seem reasonable in our view to introduce a new protocol stack for F1-C interface based on F1-AP/PDCP/F1-AP/SCTP as suggested in [1] at the RAN3#103 meeting. This paper provides some more detailed argument why such a solution should be avoided.
Analysis of F1-AP/PDCP/F1-AP/SCTP/IP proposal in [1]
Figure 1 shows the CP stack which is based on alternative 2) in TR 38.874 and proposed in [1]. The proposal is based on using the F1-C connection between the Donor CU and Donor CU to forward F1-AP messages to the IAB node. The F1-AP message destined to the IAB node, in turn, is protected using PDCP security between the CU-CP and IAB node. 
The following issues are seen with the solution:
· It fundamentally changes the F1-C interface, making the DU functionality and CU-CP functionality different for IAB node compared to normal DUs and CU-CPs.
· It introduces a new functionality where PDCP is used to transport F1-AP messages instead of SCTP.
· It introduces new functionality where PDCP is used to encrypt F1-AP messages instead of NDS. 

[bookmark: _Toc3538556][bookmark: _Toc3538696][bookmark: _Toc3538776][bookmark: _Toc3789532][bookmark: _Toc3789541][bookmark: _Toc3987651][bookmark: _Toc4682850]The proposal in R2-1901996 [1] fundamentally changes the DU and CU-CP functionality requiring special solutions compared to normal DUs and CU-CPs.
[bookmark: _Toc3538557][bookmark: _Toc3538697][bookmark: _Toc3538777][bookmark: _Toc3789533][bookmark: _Toc3789542][bookmark: _Toc3987652][bookmark: _Toc4682851]Overall, this will lead to more standardization effort and impact implementation and testing.
[bookmark: _Toc3538558][bookmark: _Toc3538698][bookmark: _Toc3538778][bookmark: _Toc3789534][bookmark: _Toc3789543][bookmark: _Toc3987653][bookmark: _Toc4682852]It would also create a separate standard track for IAB nodes compared to normal DUs, which will be more expensive to maintain in future standardization and/or implementation.
The changes above are, in our view, no longer motivated, given that it has been agreed that the IAB node terminates IP traffic for UP, making it possible to setup a direct F1-C interface between the IAB node and CU-CP working in the same way as normal F1-C interface. 

[bookmark: _Toc3538559][bookmark: _Toc3538699][bookmark: _Toc3538779][bookmark: _Toc3789535][bookmark: _Toc3789544][bookmark: _Toc3987654][bookmark: _Toc4682853]With the agreement that the IAB node should terminate IP traffic, it is trivial to also support F1-AP/SCTP/IP termination reusing existing F1-C specifications.
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Figure 1: The CP stack proposed by [1] (CP alternative 2 in TR 38.874)
Performance aspects
The contribution [1] argues that the PDCP solution is beneficial due to reduced overhead and complexity as compared to an SCTP-based solution. This area has already been thoroughly analyzed and discussed during the SI phase (see table 10.2-1 in TR 38.874). There is no reason to reopen this discussion during the WI phase. Most of the network load is due to UP traffic and F1-C traffic constitutes only a minor/negligible percentage of it. Thus, reinventing the wheel of F1-AP traffic transport and creating disparity between F1-AP transport to normal DUs as compared to IAB nodes, just to save a non-significant protocol header overhead, is not a recommended way forward.
[bookmark: _Toc3987655][bookmark: _Toc4682854][bookmark: _Toc3538560][bookmark: _Toc3538700][bookmark: _Toc3538780][bookmark: _Toc3789536][bookmark: _Toc3789545]The pros/cons from a performance point of view with PDCP and SCTP were thoroughly discussed during the SI and should not be re-opened in the WI phase.
[bookmark: _Toc3987656][bookmark: _Toc4682855] The overall overhead of F1-AP is expected to be very low compared to UP traffic meaning that any optimization in this area will have no practical benefits.

F1-C security aspects
In [1], it is also proposed to wait for SA3 input to before deciding on whether PDCP or NDS (e.g. DTLS, IPsec) should be used. In our view this is not needed. The scope of SA3 is only to assess if these alternatives are secure or not, and if applicable what changes are needed to make them secure. The decision on which solution to use should be done in RAN2/3 e.g. based most likely on non-security related aspects. Given that SA3 has already given an initial assessment that both the PDCP and NDS/IPsec solutions are likely to be secure, there is no need to wait for SA3 to do the final assessment. Instead RAN2/3 should move ahead with the agreed architecture supporting full IP connectivity to the IAB node and reusing the existing CU/DU separation based on F1-AP/SCTP/IP.
[bookmark: _Toc3538561][bookmark: _Toc3538701][bookmark: _Toc3538781][bookmark: _Toc3789537][bookmark: _Toc3789546][bookmark: _Toc3987657][bookmark: _Toc4682856]There is no reason to wait for SA3 to evaluate the PDCP option for F1-C, since the PDCP option is not motivated otherwise technically. 
[bookmark: _Toc3538562][bookmark: _Toc3538702][bookmark: _Toc3538782][bookmark: _Toc3789538][bookmark: _Toc3789547][bookmark: _Toc3987658][bookmark: _Toc4682857]SA3 has already indicated preliminary that NDS security mechanism is likely feasible to reuse in IAB [2]. Further work in SA3 should focus on this option only. 
[bookmark: _Toc3538565][bookmark: _Toc3789539][bookmark: _Toc3789540]Considering the above observations, we propose: 
[bookmark: _Toc3987659][bookmark: _Toc4682858]Further work in the IAB WI should focus on the architecture where the CU-CP and IAB node terminate F1-AP/SCTP/IP according to the existing split architecture standard. 
Conclusion

[bookmark: _Toc528842915]In earlier sections we made the following observations:
Observation 1	The proposal in R2-1901996 [1] fundamentally changes the DU and CU-CP functionality requiring special solutions compared to normal DUs and CU-CPs.
Observation 2	Overall, this will lead to more standardization effort and impact implementation and testing.
Observation 3	It would also create a separate standard track for IAB nodes compared to normal DUs, which will be more expensive to maintain in future standardization and/or implementation.
Observation 4	With the agreement that the IAB node should terminate IP traffic, it is trivial to also support F1-AP/SCTP/IP termination reusing existing F1-C specifications.
Observation 5	The pros/cons from a performance point of view with PDCP and SCTP were thoroughly discussed during the SI and should not be re-opened in the WI phase.
Observation 6	The overall overhead of F1-AP is expected to be very low compared to UP traffic meaning that any optimization in this area will have no practical benefits.
Observation 7	There is no reason to wait for SA3 to evaluate the PDCP option for F1-C, since the PDCP option is not motivated otherwise technically.
Observation 8	SA3 has already indicated preliminary that NDS security mechanism is likely feasible to reuse in IAB [2]. Further work in SA3 should focus on this option only.

Based on the discussion in earlier sections we propose the following:

Proposal 1	Further work in the IAB WI should focus on the architecture where the CU-CP and IAB node terminate F1-AP/SCTP/IP according to the existing split architecture standard.

References
[1]	R2-1901996	 “Down selection on CP protocol options, Futurewei Technologies, RAN2#105, February 2019.
[2]	R2-1818931	 "Reply on LS on IAB security", (S3-183711; contact: Ericsson), SA WG3, RAN2#104, November 2018.
	5/5	
image1.png
UE bu MT bu MT bu Cu-cp

RRC

PDCP.

PDCP

FLAP,

RLC [RIc

PDCP

FAdapt | Adapt {1 FLAP —— F1-AP

RLC RLC scTe ScTP

UE’s SRB MT’s SRB h /
BH RLC channel Intra-donor F1-C




