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1. Introduction
During last RAN3 meeting, the deployment scenarios of IAB were discussed. And it was agreed that two cases shall be studied including IAB node connects to network without NGC and IAB node connects to network with NGC. In this contribution, we discuss the various deployment scenarios and present our considerations. 
2. Deployment scenarios
In RAN3#99 meeting, it was agreed that two cases shall be studied with regard to how the IAB node connects to the network [1]. In this section, we will analyze the potential deployment scenarios for the two cases one by one. 
	The following cases are captured as a RAN3 agreement:  
For IAB nodes, the following options are studied:
· Case 1 - Connection in Networks without NGC: The IAB nodes connects as a UE to EPC using EN-DC.
· Note: It has already been agreed in RAN2 NR AdHoc 1801 that there is no backhauling over LTE
· Case 2 – Connection in Networks with NGC: IAB nodes connect as a UE to NGC using NR
· Note: This can also be used when access UEs support option 3/3X


2.1 Case 1 - Connection in Networks without NGC
In this case, since the network is deployed without NGC, both UE and IAB node connect to EPC using EN-DC. In another words, the deployment scenario of UE connects to NGC while IAB node connects to EPC should be excluded 
· Case a. both NR UE and IAB node connects to EPC using EN-DC
In case a, both NR UE and IAB node connects to EPC using EN-DC, which is illustrated in figure 1. In this scenario, NR UE access to a LTE eNB and an en-gNB (i.e. IAB node 1) using EN-DC. However, IAB node 1 has no wired connection to EPC. The MT part of IAB node 1 access to a LTE eNB and an en-gNB (i.e. IAB donor) using EN-DC. 
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Figure 1. both NR UE and IAB node connects to EPC using EN-DC
· Case b. legacy LTE UE access to a ng-eNB, IAB node connects to EPC using EN-DC
In this scenario, legacy LTE UE access to a ng-eNB (i.e. IAB node 1) using LTE Uu. However, IAB node 1 has no wired connection to EPC. The MT part of IAB node 1 access to a LTE eNB and an en-gNB (i.e. IAB donor) using EN-DC. 
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Figure 2. legacy LTE UE access to a ng-eNB, IAB node connects to EPC using EN-DC
· Case c. legacy LTE UE access to a LTE eNB, IAB node connects to EPC using EN-DC
In this scenario, legacy LTE UE access to a LTE eNB (i.e. IAB node 1) using LTE Uu. However, IAB node 1 has no wired connection to EPC. The MT part of IAB node 1 access to a LTE eNB and an en-gNB (i.e. IAB donor) using EN-DC. It should be noted that LTE eNB should be enhanced to have the functionality of MT in order to access to EPC using EN-DC. However, generally LTE eNB has wired interface to EPC, there is no strong motivation of LTE eNB connects to EPC using EN-DC as a UE in order to deliver UE traffic.   
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Figure 3. Legacy LTE UE access to a LTE eNB, IAB node connects to EPC using EN-DC
Proposal 1: Both NR UE and legacy LTE UE could be supported in case 1, i.e. both UE and IAB node connects to EPC. The following two cases can be studied with higher priority: 
Case a. both NR UE and IAB node connects to EPC using EN-DC
Case b. legacy LTE UE access to a ng-eNB, IAB node connects to EPC using EN-DC
2.2 Case 2 – Connection in Networks with NGC
In this case, IAB node connects as a UE to NGC while the UE may connect to EPC or NGC.
2.2.1 Case 2-1 UE connects to EPC and IAB node connects to NGC
· Case d. NR UE access to an en-gNB via EN-DC and IAB node access to a gNB
In this scenario, NR UE access a LTE eNB and a en-gNB (i.e. IAB node 1) using EN-DC. However, IAB node 1 doesn’t have wired interface to EPC. And IAB node 1 connects to NGC as a UE via IAB node 2. Since UE connects to EPC and UE traffic has to be relayed to EPC, UE’s data packets has to be relayed by IAB node 2 to a IAB donor which has wired connection to EPC. In one potential deployment scenario, IAB node 2 access an en-gNB and connects to EPC using EN-DC as shown in figure 4. .  
[image: image4.png]UE

MeNB
e

NR access

NGC

fe—s1—f

EPC

1AB node 1 1AB node 2
N NR NR | 1AB donor
e ghB | T e e M8 | M7 eckhau™] (enghB)
N
b
MeNB





Figure 4. NR UE access to an en-gNB via EN-DC and IAB node access to a gNB
· Case e. Legacy LTE UE access to a ng-eNB and IAB node access to a gNB
In this scenario, legacy LTE UE access to a ng-eNB (i.e. IAB node 1) using LTE Uu. However, IAB node 1 has no wired connection to EPC. And IAB node 1 connects to NGC as a UE via IAB node 2. Since UE connects to EPC and UE traffic has to be relayed to EPC, UE’s data packets has to be relayed by IAB node 2 to a IAB donor which has wired connection to EPC. In one potential deployment scenario, IAB node 2 access an en-gNB and connects to EPC using EN-DC as shown in figure 5. 
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Figure 5. Legacy LTE UE access to a ng-eNB and IAB node access to a gNB
· Case f. Legacy LTE UE access to an LTE eNB and IAB node access to a gNB
In this scenario, legacy LTE UE access to a LTE eNB (i.e. IAB node 1) using LTE Uu. However, IAB node 1 has no wired connection to EPC. So IAB node 1 connects to NGC as a UE via IAB node 2. IAB node 2 connects to EPC as a UE using EN-DC via IAB donor. In this scenario, LTE eNB should be enhanced to have the functionality of MT in order to access to NGC. As analyzed in section 2.1 for case 1, generally LTE eNB has wired interface to EPC, there is no strong motivation of LTE eNB connects to EPC via the backhauling of IAB node(s) in order to deliver UE traffic.   
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Figure 6. Legacy LTE UE access to an LTE eNB and IAB node access to a gNB
Proposal 2: Both NR UE and legacy LTE UE could be supported in case 2-1, i.e. UE connects to EPC and IAB node connects to NGC. The following two cases can be studied with higher priority: 
Case d. NR UE access to an en-gNB via EN-DC and IAB node access to a gNB
Case e. Legacy LTE UE access to a ng-eNB and IAB node access to a gNB
2.2.2 Case 2-2 both UE and IAB node connects to NGC
· Case g. both UE and IAB node access to a gNB via NR access link
In this scenario, NR UE access to a gNB (i.e. IAB node 1) via NR access. And IAB node 1 access to a gNB (i.e. IAB node 2) as a UE.  However, both IAB node 1 and IAB node 2 has no wired connection to NGC. IAB node 2 connects to NGC as a UE via IAB donor. 
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Figure 7. both UE and IAB node access to a gNB via NR access link
Proposal 3：The case of both UE and IAB node connects to NGC is a basic deployment scenario for IAB and should be studied with higher priority.
3.5 Deployment in CU/DU split scenario
As we know, CU/DU split is introduced in NR as a key feature to allow central CU functionality to terminate RRC/PDCP and NG/Xn interface in a central place while the distributed DU terminates RLC/MAC/PHY. F1 interface is defined between CU and DU within a gNB. In case CU/DU split is used, DU similar functionality could be utilized in IAB node which only terminates RLC/MAC/PHY. Correspondingly, at least CU similar functionality could be hosted in IAB donor which terminates RRC/PDCP and NG/Xn interface. DU similar functionality may be collocated with CU in the IAB donor. Furthermore, some DUs may have wired F1 interface to the CU in the IAB donor. The DUs collocated with CU or have wired F1 interface to the CU in the IAB donor could be called IAB donor DU. In our opinion, deployment scenarios considering CU/DU split could be further divided into following two cases: intra-CU case and inter-CU case. 
In the intra-CU case, all the DUs in the topology are in the control of the same CU (i.e. the IAB donor CU). An example topology considering CU/DU split of intra-CU case is illustrated in Figure 8. As illustrated in Figure 8, IAB node 1, IAB node 2, IAB node 3 and IAB node 4 have the functionality of DU. And the IAB donor CU has the functionality of CU and connects to the NGC. All the DUs in the topology are in the control of IAB donor CU. However, only IAB donor DU3 and IAB donor DU4 have wired F1 connection to the IAB donor CU. So the NR UE’s traffic shall be relayed between the UE and IAB donor CU via DU1+DU2+DU3/DU4. In this scenario, the F1 signaling between DU1/DU2 and IAB donor CU is also relayed by DU3/DU4. 
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Figure 8. IAB deployment with CU/DU split, intra-CU case
In the inter-CU case, only a subset of DUs in the topology are in the control of the IAB donor CU. An example IAB topology considering inter-CU case is illustrated in Figure 9. As shown in Figure 9, IAB node 1 and IAB donor DU have the functionality of DU. The IAB donor CU has the functionality of CU and connects to NGC. IAB donor DU3 has wired F1 interface to the IAB donor CU (CU2) while IAB node 1 (DU1) has wired F1 interface to CU1. Assuming that CU1 has no connection to NGC, the NR UE’s traffic shall be relayed between the UE and IAB donor CU via DU1, and IAB donorVDU2. In this case, F1-C connection is setup between DU1 and CU1. Meanwhile, F1-U should be established between DU1 and IAB donor CU2 in order to relay UE’s traffic. 
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Figure 9. IAB deployment with CU/DU split, intra-CU case
Proposal 4: Deployment scenarios considering CU/DU split could be further divided into following two cases: intra-CU case and inter-CU case.
Proposal 5: IAB deployment scenarios of intra-CU case should be considered first with higher priority. 
Proposal 6：It is suggested that the deployment scenarios analyzed above be captured in the TR 38.874.
3. Conclusion
In this contribution, we discussed the various deployment scenarios and present our considerations. And we have the following observations and proposals:
Proposal 1: Both NR UE and legacy LTE UE could be supported in case 1, i.e. both UE and IAB node connects to EPC. The following two cases can be studied with higher priority: 
Case a. both NR UE and IAB node connects to EPC using EN-DC
Case b. legacy LTE UE access to a ng-eNB, IAB node connects to EPC using EN-DC
Proposal 2: Both NR UE and legacy LTE UE could be supported in case 2-1, i.e. UE connects to EPC and IAB node connects to NGC. The following two cases can be studied with higher priority: 
Case d. NR UE access to an en-gNB via EN-DC and IAB node access to a gNB
Case e. Legacy LTE UE access to a ng-eNB and IAB node access to a gNB
Proposal 3：The case of both UE and IAB node connects to NGC is a basic deployment scenario for IAB and should be studied with higher priority.
Proposal 4: Deployment scenarios considering CU/DU split could be further divided into following two cases: intra-CU case and inter-CU case.
Proposal 5: IAB deployment scenarios of intra-CU case should be considered first with higher priority. 
Proposal 6：It is suggested that the deployment scenarios analyzed above be captured in the TR 38.874.
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