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1 Introduction
A new study item on ‘Integrated Access and Backhaul for NR’ was approved in RAN#75 [1]. In this contribution, some considerations from the point of view of deployment scenarios are discussed.
2 Discussion
2.1 NSA Operation

NSA NR (EN DC) is an important deployment scenario, in which a UE is connected to one eNB that acts as a master node and one en-gNB that acts as a secondary node. The eNB is connected to the EPC via the S1 interface and to the en-gNB via the X2 interface. 
A key objective for IAB usage in NR is to improve capacity and coverage. This is also beneficial for NSA NR, and hence the application of IAB to NSA NR should be addressed in the SI, in addition to SA NR. As shown in Figure 1, there are two possible NSA NR scenarios regarding IAB: 
-
a) NR only based Un: the UE is connected to MeNB and a RN node, and the RN node supports an NR backhaul connection to S-en-gNB with one or multiple hops.

-
b) E-UTRAN and NR based Un: in this option, NSA IAB is defined from the RN node point of view, i.e. the RN node is connected to MeNB and S-en-gNB with one or multiple hops.
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Figure 1: NSA IAB scenarios a) NR only based Un and b) E-UTRAN and NR based Un 
In order to support NSA IAB, further study should be discussed further including:
-
whether both a) NR only based Un and b) node-UTRAN and NR based Un or Or only a) NR only based Un should be supported?
-
Which bearer type(s) needs to be supported in NSA IAB? (i.e. MCG bearer, SCG bearer, and (MCG /SCG) Split bearer)
Proposal 1 NSA IAB should be supported and further study is needed on:
-
whether both a) NR only based Un and b) E-UTRAN and NR based Un or only a) NR only based Un should be supported?

-
which bearer type(s) needs to be supported in NSA IAB?

2.2 SA Operation

BBesides single-hop based relay which had been supported in LTE, more topologies should be considered in NR, including multi-hop and redundant connectivity which are illustrated in Figure 2. Specifically, operating NR systems in mmWave spectrum presents some unique challenges including operation in NLoS coverage area, severe short-term blockage due to beam pair mismatching, etc. Low frequency assisted HF relay should be considered. Therefore, at least the following fundamental cases should be considered in NR IAB.

-
Case 1: Single hop relay

-
Case 2: Multi-hop relay

-
Case 3: Multi-connection backhaul

-
Case 4: LF assisted HF relay 

Other more complicated topologies can be supported by the combination of the above cases.
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Figure 2: Standalone IAB Deployments
Proposal 2 At least the following topologies should be considered in SA IAB:
-
Case 1: Single hop relay

-
Case 2: Multi-hop relay

-
Case 3: Multi-connection backhaul
-
Case 4: LF assisted HF relay 

2.3 E-UTRAN access over NR backhaul

Another important scenario is E-UTRAN access over NR backhaul as shown in the Figure 3:
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Figure 3: E-UTRAN access over NR backhaul
In this scenarios the access link is E-UTRAN, - which allows (legacy) E-UTRAN UEs access via the RN. On other side of the RN, the backhaul link is NR which can provide several benefits e.g. high frequency, larger bandwidth, higher throughput, etc. IAB should also take into account this deployment scenario.

Proposal 3 E-UTRAN access over NR backhaul should be allowed.
2.4 Impact of CU-DU split at Donor gNB
Normally, a RN node is connected with gNB directly as shown in Figure 4(a), in which case there is no CU-DU split within the gNB. However, CU-DU split is also possible to be deployed as shown in the Figure 4(b). CU-DU split is specified in [2] based on PDCP/RLC split and an F1 interface is defined between CU and DU within a gNB. The CU-DU split could have some impacts on the protocol design of IAB e.g. user data is forwarded as a PDCP PDU over the backhaul link, and the QoS flow is mapped to a DRB at the CU, the RRC layer is located in CU, etc. Both non CU-DU split and CU-DU split should be considered and a unified design that can support both non CU-DU split and CU-DU split scenarios is preferable.
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Figure 4: IAB with different DgNB architectures
Proposal 4 A unified design is expected to support both non CU-DU split and CU-DU split architectures for the DgNB.
3 Conclusion and Proposals
Based on the discussion, we propose:
Proposal 5 NSA IAB should be supported and further study is needed on:
-
whether both a) NR only based Un and b) E-UTRAN and NR based Un or only a) NR only based Un should be supported?

-
which bearer type(s) needs to be supported in NSA IAB?

Proposal 6 At least the following topologies should be considered in SA IAB:
-
Case 1: Single hop relay

-
Case 2: Multi-hop relay

-
Case 3: Multi-connection backhaul
-
Case 4: LF assisted HF relay 

Proposal 7 E-UTRAN access over NR backhaul should be allowed.
Proposal 8 A unified design is expected to support both non CU-DU split and CU-DU split architectures for the DgNB.
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a) RN node connected with gNB directly via wireless backhaul
b) RN node connected with DU and DU connected with CU via wired F1
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