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Introduction
Through the email discussion after RAN2#101bis, some agreements on adaptation layer were made [1]. In this paper, to progress the discussion for architecture 1a, we summarized the related contributions which are submitted in RAN2#101bis [2][3][4][5][6][7][8][9], and list up agreeable proposals.
Discussion
1. 
2. 
2.1. Addressing (RAN2)
Since architecture 1a does not support UDP/IP, this architecture cannot use the current IP based routing mechanism and it requires IAB dedicated addressing mechanism for routing. So, adder-ssing is one of the topics which RAN2 should discuss and clarify its detailed design for IAB.
Some papers submitted in RAN2#101bis mentioned to this addressing aspect. In Nokia paper [2] it is proposed to use UE id for routing, in Intel paper [3] and Huawei paper [4] it is proposed to use UE ID, IAB ID. In Qualcomm paper [5], two solution “UE-bearer-ID based” and “route-ID based” are proposed. In “UE-bearer-ID based”, each intermediate IAB Node is conscious of UE’s id and its bearer, on the other hand, in “route-ID based” each IAB Node is not conscious of UE’s id. Route management doesn’t use UE ids and only uses IAB addresses.

Figure 1: Routing 2a) based on UE-bearer-Id; 2b) based on route-Id (Qualcomm paper [5])
Based on the above discussion, we propose the following to progress the discussion:
[bookmark: Proposal1]Proposal 1-1: 	Each IAB Node and IAB Donor have a unique IAB address id which can be used within the same IAB cluster.
Proposal 1-2: 	Each UE connects to IAB Node has a unique IAB address id which can be used within the same IAB cluster.
Proposal 1-3: 	RAN2 should study the detailed design for IAB address id and address assignment procedure. (IAB address id consists of the current C-RNTI or other identifiers, IAB Node requests id to IAB Donor and IAB Donor allocate id …etc.)
Proposal 1-4: 	RAN2 should study whether each DU in IAB Node can allocate additionally a unique TEID to each UE bearers.

2.2. Routing/Scheduling/Prioritization (RAN2)
In Nokia paper [2], Intel paper [3], Huawei paper [4] and Qualcomm paper [5], QoS prioritization aspect was mentioned. Samsung paper [8] proposed that multiplexing the UE DRBs with similar QoS characteristics into a single IAB DRB. In AT&T paper [6] and vivo paper [7] emphasizes the importance of duplication and redundancy. Since duplication and redundancy would affect QoS mechanism, these aspects should be discussed together.
[image: ]
Figure 2: Multiplex the UE DRBs with similar QoS characteristics   into a   single IAB DRB (Samsung paper [8])
Based on the above discussion, we propose the following to progress the discussion:
[bookmark: Proposal2]Proposal 2-1: 	Each backhauling packet has at least “source IAB address id” and “destination IAB address id”. IAB address id indicates the address of IAB Donor or IAB Node.
Proposal 2-2: 	RAN2 should study the routing protocol for IAB.
Proposal 2-3: 	RAN2 should study duplication and redundancy mechanism for routing protocol and study address related information to achieve duplication.
Proposal 2-4: 	Each backhauling packet has a QoS identifier which is used for scheduling/prioritization.
Proposal 2-5: 	RAN2 should study the detailed design for QoS identifier. (Introduce new QoS identifier or reuse the current NR mechanism like LCH priority or 5G QoS Identifier (5QI))

2.3. Ciphering/Integrity protection (RAN2)
The user plane data between MT in IAB Node and CU in IAB Donor is already secured by the existing PDCP layer. So, we think that IAB architectures can reuse this existing PDCP ciphering and integrity protection functionalities.
So, we propose the following:
[bookmark: Proposal3]Proposal 3-1: 	For ciphering and integrity protection, IAB architectures reuse the current NR PDCP ciphering and integrity protection in Central Units, no specific consideration for IAB backhauling in Rel-15 SI.
2.4. Multiplexing/De-Multiplexing (RAN2)
Through the email discussion after RAN2#101bis, it was agreed to have a study on “Mapping of UE user-plane PDUs to backhaul RLC channels” [1]. To progress the discussion, RAN2 should discuss the relationship between “user-plane PDUs” and “backhaul channels”, and management function for mapping. RAN2 should also discuss which scheme is better, Hop by hop “Multip-lexing/De-Multiplexing” or end to end “Multiplexing/De-Multiplexing”. Figure 3 depicts an example of Multiplexing/De-multiplexing (hop by hop) for architecture 1a, and figure4 depicts an example of management table for its function.
[image: ]
Figure 3: Multiplexing/De-multiplexing (hop by hop) for architecture 1a
[image: ]
Figure 4: Multiplexing/De-multiplexing management table
Based on the above discussion, we propose the following to progress the discussion:
[bookmark: Proposal4]Proposal 4-1: 	For PDU session, each UE and MT in IAB Node establishes PDU session with UPF residing in core network. IAB Node and IAB Donor uses the PDU sessions for backhauling. IAB Node and IAB Donor uses the LCH id/DRB id which is allocated to the PDU session for backhauling.
Proposal 4-2: 	For multiplexing, IAB Node multiplexes different UEs’ uplink data on one transport channel when transporting it to next IAB Node or IAB Donor. IAB Donor multiplexes different UEs’ downlink data on one transport channel when transporting it to next IAB node. For de-multiplexing, IAB Donor or IAB node de-multiplexes receiving data
Proposal 4-3: 	RAN2 should study and decide the recommended multiplexing/de-multiplexing solution (Hop by hop “Multiplexing/De-Multiplexing” or end to end “Multiplexing/De-Multiplexing”)

2.5. IAB adaptation Layer Header (RAN3)
Way forward agreed in RAN3#99bis [10] seems to imply the possibility that IAB adaptation layer includes GTP-U header. However Nokia paper [2] may imply that IAB adaptation layer doesn’t include GTP-U header, only include UE id for routing. So, RAN2 should clarify this point.
[image: ]
Figure 4: Multiplexing/De-multiplexing (hop by hop) for architecture 1a

Based on the current discussion status, we propose the following:
[bookmark: Proposal5]Proposal 5-1: 	Proposal 5-1: IAB adaptation layer header constructed at IAB Node and IAB donor includes GTP-U header.
Proposal 5-2: 	GTP-U header format is same format as defined in TS 29.281. RAN3 can study some enhancement to what we have today.
Proposal 5-3:  For architecture 1a, IAB adaptation layer supports original addressing protocol dedicated to IAB, and IAB adaptation layer include address related information, instead of IP addresses.
2.6. RLC ARQ (RAN2)
As stated in [1], discussion for hop by hop “RLC ARQ” or end to end “RLC ARQ” is needed, and the RLC ARQ scheme decision would affects the other aspects like QoS or multiplexing.
[bookmark: Proposal6]Proposal 6-1: 	RAN2 should study and decide the recommended RLC ARQ solution (hop by hop “RLC ARQ” or end to end “RLC ARQ”)
Conclusion
Based on the above discussion, we propose the following to progress the discussion:
Proposal 1-1: 	Each IAB Node and IAB Donor have a unique IAB address id which can be used within the same IAB cluster.
Proposal 1-2: 	Each UE connects to IAB Node has a unique IAB address id which can be used within the same IAB cluster.
Proposal 1-3: 	RAN2 should study the detailed design for IAB address id and address assignment procedure. (IAB address id consists of the current C-RNTI or other identifiers, IAB Node requests id to IAB Donor and IAB Donor allocate id …etc.)
Proposal 1-4: 	RAN2 should study whether each DU in IAB Node can allocate additionally a unique TEID to each UE bearers.
Proposal 2-1: 	Each backhauling packet has at least “source IAB address id” and “destination IAB address id”. IAB address id indicates the address of IAB Donor or IAB Node.
Proposal 2-2: 	RAN2 should study the routing protocol for IAB.
Proposal 2-3: 	RAN2 should study duplication and redundancy mechanism for routing protocol and study address related information to achieve duplication.
Proposal 2-4: 	Each backhauling packet has a QoS identifier which is used for scheduling/prioritization.
Proposal 2-5: 	RAN2 should study the detailed design for QoS identifier. (Introduce new QoS identifier or reuse the current NR mechanism like LCH priority or 5G QoS Identifier (5QI))
Proposal 3-1: 	For ciphering and integrity protection, IAB architectures reuse the current NR PDCP ciphering and integrity protection in Central Units, no specific consideration for IAB backhauling in Rel-15 SI.
Proposal 4-1: 	For PDU session, each UE and MT in IAB Node establishes PDU session with UPF residing in core network. IAB Node and IAB Donor uses the PDU sessions for backhauling. IAB Node and IAB Donor uses the LCH id/DRB id which is allocated to the PDU session for backhauling.
Proposal 4-2: 	For multiplexing, IAB Node multiplexes different UEs’ uplink data on one transport channel when transporting it to next IAB Node or IAB Donor. IAB Donor multiplexes different UEs’ downlink data on one transport channel when transporting it to next IAB node. For de-multiplexing, IAB Donor or IAB node de-multiplexes receiving data
Proposal 4-3: 	RAN2 should study and decide the recommended multiplexing/de-multiplexing solution (Hop by hop “Multiplexing/De-Multiplexing” or end to end “Multiplexing/De-Multiplexing”)
Proposal 5-1: 	Proposal 5-1: IAB adaptation layer header constructed at IAB Node and IAB donor includes GTP-U header.
Proposal 5-2: 	GTP-U header format is same format as defined in TS 29.281. RAN3 can study some enhancement to what we have today.
Proposal 5-3:  For architecture 1a, IAB adaptation layer supports original addressing protocol dedicated to IAB, and IAB adaptation layer include address related information, instead of IP addresses.
Proposal 6-1: 	RAN2 should study and decide the recommended RLC ARQ solution (hop by hop “RLC ARQ” or end to end “RLC ARQ”)
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a: Data flow for IAB L2 stack above RLC layer
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b: Data flow for IAB L2 stack integrated with MAC layer or above MAC layer

H PDCP SDU

H PDCP SDU

H

PDCP SDU

,
RLC RLCSDU RLC RLCSDU RLC | Ricspu IR Ricsbu
H H H [ H
' ' 1 1
1 1 ! !
A‘:‘pt MAC SDU A‘:‘pt MAC SDU A‘:‘pt MAC SDU H A‘:‘pt MAC SDU

MAC-PDU Transport Block





image1.emf
UE 1 UE 2 UE 3 UE 4

IAB-node 3 IAB-node 2

IAB-node 1

IAB-donor

CU

DU

DU

Route based on 

IAB-node address

UE 1 UE 2 UE 3 UE 4

IAB-node 3 IAB-node 2

IAB-node 1

IAB-donor

CU

DU

DU

Route based

on UE-bearer Id

a) b)


