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1	Introduction
The IAB study item aims to define integrated access and backhauling (IAB) solutions for NR [1]. Further, different Cplane protocol stack alternatives were agreed to be included in the study [2]. 
This contribution compares the Arch 1a protocol stack alternatives for Cplane.
2	Discussion
This contribution makes a comparison of Arch 1a Cplane protocol stack alternatives. Further, it proposes to capture the TP in the TR 38.874. 
3	Architecture group 1a
3.1	Comparison of Cplane alternatives
3.1.1 	Alternative 1


Figure 1: a) UE’s RRC, b) MT’s RRC, c) DU’s F1-AP
· The UE and MT’s RRC are carried over an SRB which uses RLC channel over backhaul. 
· The DU’s F1-AP is encapsulated in RRC of collocated MT and is protected by PDCP. 
· F1-AP for the access UE SRB is terminated at Donor DU and F1-AP for the IAB node DU is terminated in the IAB node. 
· Requires split of some F1AP messages with RRC container into two F1AP messages: e.g., F1AP message UE Context Modification Request (terminated in the IAB DU) should be sent without RRC container and another F1AP message DL RRC Message Transfer (terminated in the Donor DU) should contain the RRC container.
· Supports adaptation layer placement of above MAC and above RLC.

Observation 1: Alternative 1 supports adaptation layer placement above MAC and above RLC, however this alternative has impact to F1-AP same as Alt 3 and 5.

3.1.2 Alternative 2


Figure 2: a) UE’s RRC, b) MT’s RRC, c) DU’s F1-AP

· The UE and MT’s RRC use SRB, which is carried over F1-C. 
· On the wireless backhaul link, the PDCP PDUs of the RRC’s SRB is encapsulated into F1-AP.
· The DU’s F1-AP is carried over an SRB of collocated MT and is protected by PDCP.
· Separate SRBs for the transport of RRC and F1-AP; the SRBs are handled differently over the wireless BH hops
· F1-AP of the access UE SRB is terminated at access IAB node, F1-AP of the IAB node MT RRC SRB is terminated in the parent IAB node and F1-AP for the SRB carrying the IAB node DU F1-AP is terminated in the Donor DU 
· Supports adaptation layer placement of above MAC and above RLC.
Observation 2: Alternative 2 supports adaptation layer placement above MAC and above RLC, with no impact to F1-AP.

3.1.3 Alternative 3


Figure 3: a) UE’s RRC, b) MT’s RRC, c) DU’s F1-AP

· The UE and MT’s RRC are carried over an SRB which uses RLC channel over backhaul. 
· The DU’s F1-AP is carried with an SRB terminated in the collocated MT.
· F1-AP for the access UE is terminated at Donor DU and F1-AP for the IAB node DU is terminated in the IAB node. 
· Requires split of some F1AP messages with RRC container into two F1AP messages: e.g., F1AP message UE Context Modification Request (terminated in the IAB DU) should be sent without RRC container and another F1AP message DL RRC Message Transfer (terminated in the Donor DU) should contain the RRC container.
· Supports adaptation layer placement of above MAC and above RLC.
· Separate SRB needed for the transport of F1-AP, which has a benefit that the overhead for both RRC and F1-AP would be minimum.

Observation 3: Alternative 3 supports adaptation layer placement above MAC and above RLC, however this alternative has impact to F1-AP, same as Alt 1 and 5.


3.2.2 Alternative 4


Figure 4: a) UE’s RRC, b) MT’s RRC, c) DU’s F1-AP

· The UE’s and the MT’s RRC use SRB, which is carried over F1-C
· The IP-layer carried by adaptation layer is connected to the fronthaul’s IP-plane through a routing function at the IAB-donor DU. On this IP-layer, all IAB-nodes hold IP-addresses, which are routable from the IAB-donor CU-CP.
· F1-C is protected by NDS, which is a separate layer adding overhead.
· The use of full F1-AP stack with SCTP/IP creates processing and protocol header overhead.
· For the backhaul routing, mapping of IP address to the adaptation layer address would be required.
· Supports adaptation layer placement above RLC.
· This alternative assumes that Donor-DU can use ICMPv6 for IAB-MT’s IP address assignment, this must be investigated further. ICMPv6 assumes the link layer is capable of native multicasting, but native multicasting is not supported in IAB backhaul.
Observation 4: Alternative 4 only supports adaptation layer placement above RLC. It requires additional security layer, and this together with SCTP/IP adds to the processing and protocol header overhead. Furthermore, certain aspects of this alternative e.g. IP address assignment require further investigation. However, this alternative has no impact to F1-AP. 

3.2.2 Alternative 5


Figure 5: a) UE’s RRC, b) MT’s RRC, c) DU’s F1-AP

· The UE and MT’s RRC are carried over an SRB which uses RLC channel over backhaul. 
· The DU’s F1-AP is carried over a DRB terminated in the collocated MT and is protected by PDCP.
· Supports adaptation layer placement of above MAC and above RLC.
· F1-AP for the access UE is terminated at Donor DU and F1-AP for the IAB node DU is terminated in the IAB node. 
· Requires split of some F1AP messages with RRC container into two F1AP messages: e.g., F1AP message UE Context Modification Request (terminated in the IAB DU) should be sent without RRC container and another F1AP message DL RRC Message Transfer (terminated in the Donor DU) should contain the RRC container.
· Supports adaptation layer placement of above MAC and above RLC.
Observation 5:  Alternative 5 supports adaptation layer placement above MAC and above RLC, however this alternative has impact to F1-AP same as Alt 1 and 3.
4	Conclusion
Summary: This contribution makes a comparison of Arch 1a Cplane protocol stack alternatives. The related TP for TR38.874 is provided.
Observation 1: Alternative 1 supports adaptation layer placement above MAC and above RLC, however, this alternative has impact to F1-AP, same as Alt 3 and 5.
Observation 2: Alternative 2 supports adaptation layer placement above MAC and above RLC, with no impact to F1-AP.
Observation 3: Alternative 3 supports adaptation layer placement above MAC and above RLC, however this alternative has impact to F1-AP same as Alt 1 and 5.
Observation 4: Alternative 4 only supports adaptation layer placement above RLC. It requires additional security layer, and this together with SCTP/IP adds to the processing and protocol header overhead. Furthermore, certain aspects of this alternative, e.g. IP address assignment, require further investigation. However, this alternative has no impact to F1-AP. 
Observation 5:  Alternative 5 supports adaptation layer placement above MAC and above RLC, however this alternative has impact to F1-AP same as Alt 1 and 3.
Proposal: Include the following TP into the TR38.874.
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Text Proposal for TR 38.874
********* Start of Change **********
[bookmark: _Toc525213643]8.3.4	CP alternatives for architecture 1a
In architecture 1a, the UE’s and the MT’s UP and RRC traffic can be protected via PDCP over the wireless backhaul. A mechanism has to be defined to also protect F1-AP traffic over the wireless backhaul.
The following four alternatives can be considered. Other alternatives are not precluded.

******************************Unmodified sections excluded****************************

Summary:
For Encapsulation (for relaying RRC messages):
· Without F1-AP Encapsulation: The IAB node doesn’t use F1-AP to carry UE’s RRC/MT’s RRC. The IAB node maps UE’s RRC/MT’s RRC directly on RLC-channels
· Using F1-AP Encapsulation: The IAB node uses F1-AP to carry UE’s RRC/MT’s RRC. The IAB node encapsulates UE’s RRC/MT’s RRC with F1-AP RRC message containers 
· Using F1-AP Encapsulation with SCTP/IP: The IAB node uses F1-AP to carry UE’s RRC/MT’s RRC. In addition, the IAB node uses SCTP/IP for adaptation layer.

For Using DRB or SRB for transmission of CP signaling (F1-AP mapping on PDCP entity):
· Encapsulated in RRC of the collocated MT: The IAB node encapsulates DU’s F1-AP. F1-AP is protected by the PDCP of the underlying SRB.
· Carried via SRB: The IAB node uses another SRB to carry DU’s F1-AP without encapsulation in RRC
· Carried over native F1-C: The IAB node uses native F1-C format to carry DU’s F1-AP
· Carried over DRB: The IAB node uses a DRB to carry DU’s F1-AP.

For Security of F1-AP:
· Via PDCP: F1-AP is protected by the PDCP
· Via DTLS: F1-AP is protected by the DTLS
[bookmark: _Ref516822488]The comparison analysis of the five CP alternatives are provided in the Table 8.3.4-x. More comparison aspects are not excluded.
Table 8.3.4-1. Comparison of the five CP alternatives of architecture 1a 
	Comparison aspects
	Alt 1
	Alt 2
	Alt 3
	Alt 4
	Alt 5
	Comparison analysis

	Transport for CP signaling on wireless plane
	UE/IAB-MT’s RRC
	SRB in access link, SRB over RLC channel in backhaul links
	Same as alt 1
	Same as alt 1
	Same as alt 1
	Same as alt 1
	SRB is recommended to carry UE/IAB-MT’s RRC signaling in all the alternatives.
[TBD for IAB DU’s F1AP]

	
	IAB-DU’s F1AP 
	SRB of collocated MT
	Same as alt 1
	Same as alt 1
	DRB
	[TBD]
	

	Encapsulation 
	UE/IAB-MT’s RRC
	Within PDCP but without encapsulation in F1-AP of serving IAB node
	Within  PDCP and F1-AP of serving IAB node
	Same as alt 1
	Same as alt 2
	Same with alt 1
	[TBD]

	
	IAB-DU’s F1AP
	Within RRC of collocated MT
	Within PDCP of collocated MT
	Same as Alt 2
	Within DTLS/SCTP/IP above RLC channel
	Within PDCP of collocated MT
	[TBD]

	Security of F1AP
	Protected by PDCP 
	Same as alt 1
	Same as alt 1
	Protected by DTLS
	Protected by PDCP
	[TBD]

	Routing of control plane PDUs
	Adaptation layer is responsible for routing
	Same as alt 1
	Same as alt 1
	Same as alt 1
	Same as alt 1
	In all alternatives, the adaptation layer is used for routing.

	Impact to IAB donor
	Native F1-C as baseline
	Same as alt 1
	Same as alt 1
	[TBD]
	Native F1-C over E1
	[TBD]
The detailed impact on native F1-AP needs further study.

	[bookmark: _GoBack]Adaptation layer placement
	Supports above MAC and above RLC.
	Same as alt 1
	Same as alt 1
	Supports above RLC only
	Same as alt 1
	

	Impact to F1-AP
	Yes
	No
	Yes
	No
	Yes
	




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