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1. Introduction
TR 38.874 introduces IAB architecture 1a, which uses an adaptation layer integrated into the layer-2 stack to support forwarding across the wireless backhaul plane as well as transport of F1 in native or modified form, where the latter is referred to as F1*. 
For the UP design of architecture 1a, five options, a) – e), have been considered. Among these, UP options a) – c), consider transport of F1-U in modified form.  UP option e) differs from these prior options as it includes an IP-layer on top of Adapt, which interconnects with the IP layer on the wireline fronthaul, i.e. between IAB-donor DU and CU. In this manner, F1-U can be natively forwarded between IAB-node DU and CU. 
For the CP design of architecture 1a, five alternatives, 1 - 5, have been considered. Among these, CP alternatives 1, 2, 3, and 5 consider transport of F1-C in modified form. One of these modifications is the use of PDCP to carry F1-AP between IAB-donor DU and CU. CP alternative 4 differs from these prior options as it uses an IP layer on top Adapt analogue to UP option e), and therefore, F1-C can be natively routed between IAB-node DU and CU. 

This paper presents a comparison between modified F1 transport with non-IP-based Adapt vs. native F1 transport via IP-based Adapt. 

2. Discussion
2.1 QoS support

Both, non-IP-based and IP-based Adapt support many-to-one and one-to-one mapping between UE-bearers and RLC-channels [1][2]. Consequently, they both can support the same QoS.
For one-to-one mapping between UE-bearers and RLC-channels, a UE-bearer-specific identifier should be carried on Adapt as discussed in [1][2].

Observation 1: Both, non-IP-based and IP-based Adapt, can support same QoS. 
2.2 Deployment impact
For non-IP-based Adapt, the F1-C for IAB-nodes uses a different transport format than for IAB-donor-DUs. Therefore, when upgrading IAB-nodes to IAB-donor-DUs (e.g.by adding a fiber connection), additional reconfiguration effort is necessary on the CU-CP.
For IP-based Adapt, this reconfiguration effort is not necessary since F1-C uses the same transport format for IAB-nodes and IAB-donor-DUs. For IP-based Adapt, support of NDS is necessary.
Observation 2: Non-IP-based Adapt requires additional effort when upgrading IAB-nodes with wireline connection. For IP-based Adapt, support of NDS is necessary.
2.3 Specification effort 
For non-IP-based Adapt, definition of F1* and relaying between F1 and F1* on the IAB-donor-DU requires additional specification effort. Also, F1*-C requires changes to be made to the CU. For U-plane, specification effort is necessary to migrate GTP-U and NUPP to Adapt unless native GTP-U and NUPP is used on top of Adapt. 
For IP-based Adapt, IAB-nodes use native F1 and NUPP. Therefore, no additional specification effort is necessary.
Observation 3: Non-IP-based Adapt requires specification effort for modification of F1 and, potentially, relaying between modified and native F1-U, which is not needed for IP-based Adapt.
2.4 UP transport overhead
The introduction of additional headers into the L2-header stack increases overhead. This overhead is primarily of concern for UP traffic. 
For non-IP-based Adapt, an Adapt header of 10B, consisting of 4B for UE-bearer ID, 4B of IAB-node ID and 2B of control information, adds an overhead of 0.67% for a 1500B Ethernet packet.

For IP-based Adapt, insertion of IP-, UDP-, and GTP-U header are expected to add more overhead than for non-IP-based Adapt. Assuming a header stack consisting of Adapt header with 2B for control information, IPv6 header of 40B, UDP header of 8B and GTP-U header of 8B, this overhead amounts to 3.9% for a 1500B Ethernet packet. 
Observation 4: The UP-transport overhead for non-IP-based Adapt may be around or smaller than 1% per 1500B Ethernet packet compared to roughly 4% for IP-based Adapt.
2.5 UP processing overhead
Since both approaches essentially carry the same information on the packet headers, UP processing is expected comparable for non-IP-based and IP-based Adapt.
Observation 5: UP processing is expected comparable for non-IP-based and IP-based Adapt.

2.6 CP security protection
Non-IP-based Adapt provides end-to-end security via PDCP, and IP-based Adapt provides equivalent protection via NDS. The security protection of both protocols is assumed sufficient.
Observation 6: Non-IP-based and IP-based Adapt provide sufficient security protection for CP traffic.
2.7 Comparison
The above aspects are captured in the following table:
Table 1: Comparison between non-IP-based and IP-based Adapt for architecture 1a
	
	Non-IP-based Adapt
	IP-based Adapt

	QoS support
	Comparable QoS support

	Deployment impact
	Additional effort when upgrading IAB-nodes to IAB-donor-DUs
	Need for NDS support

	Specification effort
	Specification of F1* and relaying between F1*-U and F1-U on IAB-donor DU.
	No equivalent effort since native F1 is used.

	UP transport overhead
	Around or below 1% for 1500B packet.
	Around or below 4% for 1500B packet.

	UP processing overhead
	Comparable UP processing overhead

	CP security protection
	Comparable end-to-end security protection


Proposal: Include the above comparison table into TR 38.874.
3. Conclusion

This paper discussed comparison of non-IP-based and IP-based Adapt in IAB architecture group 1. The following observations and proposals have been made:

Observation 1: Both, non-IP-based and IP-based Adapt, can support same QoS. 

Observation 2: Non-IP-based Adapt requires additional effort when upgrading IAB-nodes with wireline connection. For IP-based Adapt, support of NDS is necessary.

Observation 3: Non-IP-based Adapt requires specification effort for modification of F1 and, potentially, relaying between modified and native F1-U, which is not needed for IP-based Adapt.
Observation 4: The UP-transport overhead for non-IP-based Adapt may be around or smaller than 1% per 1500B Ethernet packet compared to roughly 4% for IP-based Adapt.
Observation 5: UP processing is expected comparable for non-IP-based and IP-based Adapt.

Observation 6: Non-IP-based and IP-based Adapt provide sufficient security protection for CP traffic.
Proposal: Include the above comparison table into TR 38.874.
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5. Text Proposal for TR 38.874

The following changes to TR 38.874 are proposed:

********* Start of Change **********
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Editor’s note:
Primary responsible WG for this clause is RAN2.

10.x
Architecture 1a: non-IP-based vs. IP-based Adapt 

Table 10.x-y: Comparison between non-IP-based and IP-based Adapt for architecture 1a:

	
	Non-IP-based Adapt
	IP-based Adapt

	QoS support
	Comparable QoS support

	Deployment impact
	Additional effort when upgrading IAB-nodes to IAB-donor-DUs
	Need for NDS support

	Specification effort
	Specification of F1* and relaying between F1*-U and F1-U on IAB-donor DU.
	No equivalent effort since native F1 is used.

	UP transport overhead
	Around or below 1% for 1500B packet.
	Around or below 4% for 1500B packet.

	UP processing overhead
	Comparable UP processing overhead

	CP security protection
	Comparable end-to-end security protection


…

********* End of Change **********
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