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1. Introduction
RAN-2 #101bis discussed UP consideration for architecture group 1 defining protocol stacks and aspects of L2 transport across the wireless backhaul [1]. Two options for RLC ARQ are discussed. In one option, RLC ARQ is conducted between UE and IAB-donor DU (referred to as end-to-end RLC ARQ) while in the other option, RLC ARQ is conducted on each hop (referred to as hop-by-hop RLC ARQ). In both options, RLC segmentation is conducted hop-by-hop. 
RAN-2 #102 discussed further observations on end-to-end vs. hop-by-hop RLC ARQ [2].

RAN-2 #AH-1807 discussed mapping of UE access bearers onto backhaul-RLC-channels [3]. Also, two options for such mappings are considered. In option, each UE access bearer is mapped 1:1 onto a separate BH RLC-channel. The other option envisions aggregation of UE-bearers onto BH-RLC-channels based on QoS profile.

The following discussion considers the impact of these options onto the L2 structure.
2. Discussion
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Figure 1: DL L2-structure for 1:1 mapping of UE-bearers to BH RLC-channels for hop-by-hop RLC ARQ
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Figure 2: DL L2-structure for 1:1 mapping of UE-bearers to BH RLC-channels for end-to-end RLC ARQ
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Figure 3: DL L2-structure for 1:QoS-profile mapping of UE-bearers to BH RLC-channels for hop-by-hop RLC ARQ
Figure 1 shows an example of the DL L2 structure for 1:1 mapping of UE access bearers to BH RLC-channels and hop-by-hop RLC ARQ (TX side). This L2-structure is the same as defined for Rel-15 NR access. Since a separate RLC-entity is supported on each backhaul link for each UE access bearer, the number of logical channels required on backhaul links may exceed the LCID space, which demands for an LCID-space extension or introduction of an additional identifier. In this L2-structure, the MAC scheduler can support UE-bearer-specific QoS on the backhaul link. It may also support mapping based on QoS profiles by applying the same QoS treatment to multiple UE-bearers.
In this L2-structure, the IAB-node performs routing decisions by selecting an RLC-outbound channel for a data unit based on this data-unit’s incoming RLC-channel. The pairwise-mapping between inbound and outbound RLC-channels is configured when the RLC-channels are established. The routing is not explicitly shown in Fig. 1.
Observation 1: For 1:1 mapping between UE access bearers and BH RLC-channels, the NR L2 structure can be reused.
Figure 2 shows an example of the DL L2 structure for 1:1 mapping of UE access bearers to RLC-channels and end-to-end RLC ARQ (TX side). RLC functionality is split into RLC ARQ, which is conducted end-to-end between UE and IAB-donor-DU, and RLC segmentation, which is conducted on each hop. Consequently, RLC-ARQ-processing is executed before RLC segmentation in the DL L2 structure. In this L2-structure, the MAC scheduler can support UE-bearer-specific QoS on the backhaul link. It may also support mapping based on QoS profiles by applying the same QoS treatment to multiple UE-bearers.

In this L2-structure, the IAB-node performs routing decisions by selecting an RLC-outbound channel for a data unit based on this data-unit’s incoming RLC-channel. The pairwise-mapping between inbound and outbound RLC-channels is configured when the RLC-channels are established. The routing is not explicitly shown in Fig. 8.2.x-2.

Figure 3 shows an example of the DL L2 structure for 1:QoS-profile mapping of UE access bearers to BH RLC-channels and hop-by-hop RLC ARQ (TX side). This mapping introduces an additional multiplexing step before RLC ARQ in the DL L2 structure. In UL direction, the IAB-node multiplexes access traffic together with upstream backhaul traffic onto northbound backhaul RLC channels. 

In this L2-structure, the IAB-node performs routing decisions by selecting an outbound link for a data unit based on a route identifier or destination-node identifier carried in the Adapt header. The mapping between this route- or destination-node identifier and the outbound RLC-channel is configured when the route is established. The routing is not explicitly shown in Fig. 3.
Observation 2: For 1:QoS-class mapping between UE access bearers and BH RLC channels, a multiplexing step has to be added above RLC layer in the NR L2-structure.
Proposal: Include the above discussion on L2-structures for IAB-architecture group 1 into TR 38.874.
3. Conclusion

This paper discussed a text proposal on the alternatives for the L2-structure of IAB architecture group 1. The following observations and proposals have been made:

Observation 1: For 1:1 mapping between UE access bearers and BH RLC-channels, the NR L2 structure can be reused.

Observation 2: For 1:QoS-class mapping between UE access bearers and BH RLC channels, a multiplexing step has to be added above RLC layer in the NR L2-structure.

Proposal: Include the above discussion on L2-structures for IAB-architecture group 1 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 **********
8
Radio protocol aspects
Editor’s note:
Primary responsible WG for this clause is RAN2.

8.1
Packet Processing

8.2 
User-plane considerations for architecture group 1

8.2.1 General

…

8.2.x 
L2 structure 
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Figure 8.2.x-1: DL L2-structure for 1:1 mapping of UE-bearers to BH RLC-channels for hop-by-hop RLC ARQ
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Figure 8.2.x-2: DL L2-structure for 1:1 mapping of UE-bearers to BH RLC-channels for end-to-end RLC ARQ
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Figure 8.2.x-3: DL L2-structure for 1:QoS-profile mapping of UE-bearers to BH RLC-channels for hop-by-hop RLC ARQ
Figure 8.2.x-1 shows an example of the DL L2 structure for 1:1 mapping of UE access bearers to BH RLC-channels and hop-by-hop RLC ARQ (TX side). This L2-structure is the same as defined for Rel-15 NR access. Since a separate RLC-entity is supported on each backhaul link for each UE access bearer, the number of logical channels required on backhaul links may exceed the LCID space, which demands for an LCID-space extension or introduction of an additional identifier. In this L2-structure, the MAC scheduler can support UE-bearer-specific QoS on the backhaul link. It may also support mapping based on QoS profiles by applying the same QoS treatment to multiple UE-bearers.

In this L2-structure, the IAB-node performs routing decisions by selecting an RLC-outbound channel for a data unit based on this data-unit’s incoming RLC-channel. The pairwise-mapping between inbound and outbound RLC-channels is configured when the RLC-channels are established. The routing is not explicitly shown in Fig. 8.2.x-1.
Figure 8.2.x-2 shows an example of the DL L2 structure for 1:1 mapping of UE access bearers to RLC-channels and end-to-end RLC ARQ (TX side). RLC functionality is split into RLC ARQ, which is conducted end-to-end between UE and IAB-donor-DU, and RLC segmentation, which is conducted on each hop. Consequently, RLC-ARQ-processing is executed before RLC segmentation in the DL L2 structure. In this L2-structure, the MAC scheduler can support UE-bearer-specific QoS on the backhaul link. It may also support mapping based on QoS profiles by applying the same QoS treatment to multiple UE-bearers.
In this L2-structure, the IAB-node performs routing decisions by selecting an RLC-outbound channel for a data unit based on this data-unit’s incoming RLC-channel. The pairwise-mapping between inbound and outbound RLC-channels is configured when the RLC-channels are established. The routing is not explicitly shown in Fig. 8.2.x-2.

Figure 8.2.x-3 shows an example of the DL L2 structure for 1:QoS-profile mapping of UE access bearers to BH RLC-channels and hop-by-hop RLC ARQ (TX side). This mapping introduces an additional multiplexing step before RLC ARQ in the DL L2 structure. In UL direction, the IAB-node multiplexes access traffic together with upstream backhaul traffic onto northbound backhaul RLC channels. 

In this L2-structure, the IAB-node performs routing decisions by selecting an RLC-outbound channel for data unit based on a route identifier or destination-node identifier carried in the Adapt header. The mapping between this route- or destination-node identifier and the outbound RLC-channel is configured when the route is established. The routing is not explicitly shown in Fig. 3.

…
********* End of Change **********
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