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1 Introduction
In IAB WI objective [1] , the RAN4 related scope is defined as below:
· Specification of RF and RRM requirements [RAN4-led]:

· Define RF requirements for both backhaul and access links of an IAB-node including requirements for co-existence (e.g. ACLR, ACS). This may include defining a new power class for MT.

· Define RRM core requirements for both backhaul and access links of IAB node.

· Define latency requirements for switching between communication over parent backhaul link (i.e. MT) and child backhaul/access links (i.e. DU).

· Define timing requirements for IAB specific network synchronization. This may include (a) requirement for “case 1” timing (e.g. accuracy of DL transmission timing alignment between an IAB-node and its parent node), and (b) cell phase synchronization accuracy for multi-hop IAB network.

Other RAN4 related scopes :

· Multi-hop backhauling for flexible range extension for both FR1 and FR2.

· Topology adaptation including redundant connectivity to optimize backhauling performance and to respond to backhaul (BH) link failure.

· Mapping of UE bearers to backhaul RLC channels and QoS enforcement over backhaul RLC channels to meet E2E QoS requirements. 

· Scalability to a large number of UEs.

· Flexible deployment allowing IAB-node operation in EN-DC mode with EPC or in SA-mode with 5GC.
· Support for NR-NR DC from the UE and IAB-node perspective (see NOTE 1)
· Efficient operation for both inband and out-of-band relaying. 
· OTA synchronization across IAB topology.

· Support of Rel-15 UEs.
In this paper, we present our view on the RAN4 scope of IAB WI on RF and RRM.
2 Discussion
IAB RAN4 scope

Terminology 
In[2], there are some IAB terminology and abbreviation introduced, there are listed to facilitate the rest of the discussion [2] :
IAB-node
RAN node that supports wireless access to UEs and wirelessly backhauls the access traffic. 
IAB-donor
RAN node which provides UE’s interface to core network and wireless backhauling functionality to IAB-nodes.

IAB
Integrated Access and Backhaul 
BH 
Backhaul

In-band BH
In-band backhauling includes scenarios where access- and backhaul link at least partially overlap in frequency creating half-duplexing or interference constraints, which imply that the IAB-node cannot transmit and receive simultaneously on both links. [2]
Out-of-band BH
Out of band backhauling includes scenarios where access- and backhaul link not overlap in frequency
RF scope analysis
The WI objective specify a broad scope for RF related work, these items are listed as below:
· IAB node support both FR1 and FR2
· IAB node in-band and out of band relaying
· EN-DC and NR DC for IAB node
· RF, RRM specification on IAB node
· Define RRM core requirements for both backhaul and access links of IAB node.
· Define latency requirements for switching between communication over parent backhaul link (i.e. MT) and child backhaul/access links (i.e. DU).
· Define timing requirements for IAB specific network synchronization.
From the deployment scenario perspective, we believe the Fix Wireless Access (FWA) should be prioritized in the context of the IAB WI. The FWA is not a new concept to replace the wireline connection in the last mile, we believe NR will enable cost-efficient FWA solution with a 10 to 100 times more capability than 4G network, which this should be leveraged using the FR2 frequency with the large frequency bandwidth of up to 400MHz and the beam forming technique. 
Proposal-1: Specifying frequency range applied to IAB node  with below prioritization:
1. High priority on FR2

2. Low priority on FR1

In-band relaying

In [2], there is no discussion on how the in-band or out-of-band BH mapped to the deployment or implementation, so there is a need to discuss how the IAB node operation related to different implementation options so RF spec can be based on. In general, it can assume that the in-band operation implying of using the same frequency of backhaul link and access link for a IAB node, so for a TDD band, it means that BH link and access link can share the same radio transceiver as shown in Figure 1. 
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Figure 1: IAB BH and Access link sharing the same RF for in-band operation in TDD band.

For in-band operation for a FDD band, because the IAB node should support the multiple hop, it means sharing the RF transceiver not possible as for paired band. As BS transmit/receiving and UE transmitting/receiving using different frequency, separate RF branch will be needed. On top of this, the BH and acess link cannot be operate at the same time so the half duplex operation will be needed as shown in Figure 2. Same with the TDD inband operation, the IAB MT at one sector and IAB DU at another sector should not operate at the same time. The half duplex limitation on FDD band and increased hardware cost make the in-band operation for FDD a less attractive option.
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Figure 2: IAB BH and Acess link dedicated RF for in-band operation in FDD band.

Proposal-2: Specifying the RF requirement for  IAB node with below prioritization:

1. High priority on In-Band TDD, 
2. Low prioity on In-band FDD
Out-of-band relaying
If the BH and access link configure different carrier frequency in the same TDD band, the same RF architecture in Figure 1 still can be used. In general, the carriers within a band need to be TX/RX synchronized. For TDD in different band, still synchronization is assumed in current BS spec for multi-band TDD operation.
For FDD out-of-band operation with different carrier in the same FDD band or multiple band operation, there half-duplex limitation will be removed and IAB node operation will be straight forward.
Proposal-3: high priority on the Out-of-band operation within same TDD band, low priority on out-of-band operation on FDD band.

EN-DC and NR DC 
For EN-DC operation on IAB node (as shown in option c in Figure 6.1.2-1 [2]), it means that BH link on different frequency carrier on different connection, most likely on different band when BH is prioritized on NR Band. The band combination configuration need to be specified. For NR DC, whether the intra band NR DC or inter band NR DC need to be specified.
Proposal-4: Band combination proposal is needed for EN-DC and NR DC operation.
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Figure 6.1.2-1: Examples for operation in SA and NSA mode. a) UE and IAB-node operate in SA with NGC, b) UE operates in NSA with EPC while IAB-node operates in SA with NGC, c) UE and IAB-node operate in NSA with EPC.
TDD Co-existing:

The regulation aspect is discuss in [3] and coexistence aspect is discussed in [4] and proposal related to the scope of IAB work is:
Proposal-5: Derive RAN4 requirements based on the assumptions of synchronized TDD and that the IAB BH is configured in the downlink part of TDD pattern as baseline assumption for FR1/FR2 operation.
3 Conclusions

In this contribution, we have provided our view on the scope of IAB WI work and propose the following scope:
Proposal-1: Specifying frequency range applied to IAB node  with below prioritization:

1. High priority on FR2

2. Low priority on FR1

Proposal-2: Specifying the RF requirement for  IAB node with below prioritization:

1. High priority on In-Band TDD, 

2. Low prioity on In-band FDD
Proposal-3: high priority on the Out-of-band operation within same TDD band, low priority on out-of-band operation on FDD band.

Proposal-4: Band combination proposal is needed for EN-DC and NR DC operation.

Proposal-5: Derive RAN4 requirements based on the assumptions of synchronized TDD and that the IAB BH is configured in the downlink part of TDD pattern as baseline assumption for FR1/FR2 operation.
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