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1 Introduction
Regarding LTE access over NR backhaul, it was agreed that:
Requirement: NR access over NR backhaul should be studied with highest priority 

-
Additional architecture solutions required for LTE-access over NR-backhaul should be explored.

-
The IAB design shall at least support the following UEs to connect to an IAB-node:

-
Rel. 15 NR UE

-
Legacy LTE UE if IAB supports backhauling of LTE access

This paper provide further analysis on how to support LTE access over NR backhaul in architecture 1a.
2 Discussion
LTE access over NR backhaul is an important scenario, which allows (legacy) E-UTRAN UEs to use NR backhaul. On the other side, the backhaul link is NR which can provide several benefits e.g. utilize higher frequency bands for backhaul, larger bandwidth, higher throughput, lower latency, etc. IAB should also take into account this deployment scenario.
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Figure 1: E-UTRAN access over NR backhaul
Proposal 1 LTE access over NR backhaul is an important scenario, which should be supported in Rel-16.
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Figure 2. An example of UP protocol with adaptation layer above RLC to support LTE access over NR backhaul

Figure 2 shows an example of UP protocol to support LTE access over NR backhaul using architecture 1a with adaptation layer above RLC. As shown in the Figure 2, a big issue to support LTE access over NR backhaul in this architecture is that LTE PDCP PDUs would need to be transmitted over NR RLC. Compared with LTE, the re-ordering function is moved from RLC to PDCP in NR, i.e. the NR RLC could provide out-of-delivery to NR PDCP. However, LTE PDCP needs in-order-delivery from the RLC layer. In order to support legacy LTE access, some enhancements are needed to support interworking between NR RLC and LTE PDCP. An adaptation function located in IAB donor could be needed to support re-ordering between NR RLC and LTE PDCP for uplink data transmission, while an adaptation layer located in the IAB DU may be needed to support re-ordering between NR RLC and LTE RLC for downlink data transmission.
Observation 1 In order to support LTE access over NR backhaul based on architecture 1a with adaptation layer above RLC, some enhancements are needed to support interworking between NR RLC and LTE PDCP (e.g. support of re-ordering function between NR RLC and LTE PDCP).
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Figure 3. An example of CP protocol to support LTE access over NR backhaul

Based on CP alternative 2, an example of CP protocol to support LTE access over NR backhaul is provided in the Figure 3. In this example, LTE PDCP PDUs carrying LTE RRC signalling is carried over F1-AP message. In order to support this, some enhancements to F1-AP are needed, e.g. the ability to carry LTE PDCP PDU of LTE RRC over F1-AP.

Observation 2 In order to support LTE access over NR backhaul based on architecture 1a, some enhancements to F1-AP are needed, e.g. the ability to carry LTE PDCP PDU of LTE RRC messages over F1-AP.

Proposal 2 Capture above CP and UP protocol stacks as an example of how to support LTE access over NR backhaul based on architecture 1a into TR 38.874.
3 Conclusion
Based on the discussion, we have the following proposals:
Observation 3 In order to support LTE access over NR backhaul based on architecture 1a with adaptation layer above RLC, some enhancements are needed to support interworking between NR RLC and LTE PDCP (e.g. support of re-ordering function between NR RLC and LTE PDCP).

Observation 4 In order to support LTE access over NR backhaul based on architecture 1a, some enhancements to F1-AP are needed, e.g. the ability to carry LTE PDCP PDU of LTE RRC messages over F1-AP.
Proposal 3 LTE access over NR backhaul is an important scenario, which should be supported in Rel-16.

Proposal 4 Capture above CP and UP protocol stacks as an example of how to support LTE access over NR backhaul based on architecture 1a into TR 38.874.
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