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1. Introduction & Background

Objective of IAB SI includes:
-
Control and User plane procedures, including handling of QoS, for supporting forwarding of traffic across via one or multiple wireless backhaul links

-
RAN-based mechanisms to support dynamic route selection (potentially without core network involvement) to accommodate short-term blocking and transmission of latency-sensitive traffic across backhaul links

RAN2 has discussed solution to address QoS and latency-sensitive traffic across multi-hop BH link. 
This contribution further discusses packet duplication to more sufficiently cope with additional IAB scenario requirement due e.g. the latency associated with multiple hops, congestion, failure of BH and potential FR2 link blockage.
2. Discussion
2.1. Packet duplication for IAB
An IAB network should attempt to schedule the wireless resources to meet each UE bearer’s requirement regardless of the number of hops a given UE is away from the Donor DU. This IAB mode of operation may impose additional requirements on the RAN design, in order for the RAN to support the QoS profiles imposed by the Core network. These additional requirements may be due to e.g. the latency associated with multiple hops, congestion, failure of wireless backhaul links and potential FR2 link blockage [1].

But current IAB solutions may not always be able to cope with requirement of service with very high reliability, such as URRLC, due to e.g. the latency associated with multiple hops, congestion, failure of wireless backhaul links and potential FR2 link blockage. To satisfy the need for mechanisms to support higher reliability and QoS requirement of packet delivery in IAB network, packet duplication may be considered in IAB network. Packet duplication is specified in the NR framework to improve reliability. The same benefits can be expected in both IAB BH and access links, as well. Depending on the service QoS (and the corresponding reliability requirements), channel conditions and other factors, the network can configure the UE to enable or disable packet duplication to allow for reliable transmission. For example, if packet CA duplication is supported at DU, at least for high-priority packets, redundant transmissions of such packets will significantly increase the chance for UE to get the packets correctly
Observation 1: Packet duplication is beneficial to allow reliable transmission and ensure QoS requirement in IAB deployment scenario.

Proposal 1: Introduce packet duplication as a means to enhance service QoS reliability in deployment.
The activation/de-activation of packet duplication may be based on certain conditions, e.g. based channel conditions, congestion etc. For example, if the transmission link load is already high, packet duplication will increase the effective traffic transmitted over the link, which eventually may negatively impact the link performance. Therefore, 
Observation 2: Packet duplication activation/de-activation can be based on certain network conditions, e.g. link channel conditions, congestion etc.
2.2. Packet duplication solution
As depicted is Figure 1 and Figure 2, packet duplication in IAB can be realized in twofold:

· Packet duplication at DU: packet duplication using NR like dual connectivity or carrier aggregation. 
· Packet duplication at CU: packet duplication using redundant route or carrier aggregation.
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Figure 1: Packet duplication at DU
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Figure 2: Packet duplication at CU
As shown in Figure 1.a. of duplication using dual connectivity at DU, two access DUs can work as NR-DC (with one DU as MCG and the other one as SCG). The DC is configured between the UE and these two serving DUs.

For the packet duplication using carrier aggregation at DU as in Figure 1.b., an additional component carrier is added to carry the duplicated packet to the UE.

For the packet duplication using redundant packet route at CU as Figure 2.a. shows, two different paths are selected to carry the same packet from CU. The two paths choice can be configured hop-by-hop from CU to DU(s) then to UE. 
Figure 2.b., depicts packet duplication using carrier aggregation at CU. Similar to packet duplication using carrier aggregation at DU an additional component carrier is added to carry the duplicated packet. The duplication can be configured hop-by-hop from CU to DU(s) then to UE.
Proposal 2: RAN2 to consider the above duplication solutions as a baseline for further study and capture the TP in the Draft TR 38.874.
3. Conclusion

This contribution discusses solutions for satisfying QoS requirement in IAB deployment scenario and concludes with the following observation and proposals:
Observation 1: Packet duplication is beneficial to allow reliable transmission and ensure QoS requirement in IAB deployment scenario.

Observation 2: Packet duplication activation/de-activation can be based on certain network conditions, e.g. link channel conditions, congestion etc.
Proposal 1: Introduce packet duplication as a means to enhance service QoS reliability in deployment.

Proposal 2: RAN2 to consider the above duplication solutions as a baseline for further study and capture the TP in the Draft TR 38.874.
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********* Start of Change **********
9.5
Satisfying the QoS requirements

IAB mode of operation may impose additional requirements on the RAN design, in order for the RAN to support the QoS profiles imposed by the Core network. These additional requirements may be due to e.g. the latency associated with multiple hops, congestion and failure of wireless backhaul links. However, in both IAB and non-IAB mode of operation, RAN may not always be able to meet the QoS profiles requested by the core network. To handle this scenario, the TS 23.502 [3] in Section 4.3.2. defines an N2 procedure which allows the RAN to reject the QoS profiles requested by the core network, in case the RAN cannot meet these QoS profiles. This N2 procedure is applicable to both IAB and non-IAB mode of operation. 

With regards to the aforementioned N2 procedure, after receiving a flow QoS request from the core network, the IAB-donor CU may inform, via F1-AP, the corresponding access-IAB-node-DU and some or all intermediate IAB-node DUs about this flow and its QoS requirement. The inquired DUs may accept/reject the request. In order to guarantee latency bounds, the CU may include in the QoS request to the DUs, some assistance information (e.g. some hop-count-related information pertaining to the route to the access-IAB-node-DU). Further details of this information to be provided are FFS.
At RAN side QoS requirement can be satisfied by using packet duplication. Packet duplication can be configured on both backhaul link and access link. The packet duplication can be activated or de-activated based on based on link condition, e.g. link quality, load etc. The following packet duplication solutions can apply IAB network and can be further investigated:
· Packet duplication at DU: packet duplication using NR like dual connectivity or carrier aggregation. 
· Packet duplication at CU: packet duplication using redundant route or carrier aggregation.

Detail of IAB duplication solution(s) could be determined in normative phase.
Since the IAB-specific constraints on QoS depend on the particular IAB architecture option, the study will capture the tradeoff among the various IAB architecture options with respect to their impact on QoS.

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