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1
Introduction
This contribution analyses the IAB integration, and the impact to RAN3. 
2
Discussion

2.1
Parent Node Selection
It is very likely that the operator may not upgrade all eNBs (for NSA) and gNBs (for SA) to support IAB. As discussed in last meeting ([2]), the IAB-MT only connects to applicable eNB (for NSA) and gNB, which supports IAB. This happens during the IAB-MT initial power up, and during the IAB-MT reconnection after a RLF. Four options are considered:
· Option 1, via OAM (pre-configuration), before setting up an IAB node, the IAB-node is preconfigured in advance, that means it could know which cell(s) are allowed to access during MT setup. IAB-MT should select the parent from the preconfigured candidate list.
· Option 2, via OAM (Rel-10 relay-like way ), IAB-MT, as a normal UE, selects any suitable cell to access, then downloads the OAM configuration to get the candidate IAB cell(s) to access. The IAB node selects the parent node from the candidate list, similar to parent node selection for LTE Rel-10 Relay Node. 
· Option 3, via new signaling, the system info from IAB-DU or IAB-donor could explicitly or implicitly indicate an IAB cell. During the IAB-MT setup, it shall select the parent from the IAB cells indicated in system information. 
· Option 4, via handover/rediection mechanisms, where IAB-node connects to any cell and then it could be up to CU configuration (once the CU has learned that the connecting node is IAB) to direct the IAB-node to an IAB-capable parent using existing mechanisms such as handover / release with re-direction. Similar to Option 2, the CU can obtain the knowledge of IAB-capable parents via OAM.
Option 1 is simple, but may require the operator to do a site survey to determine the list of applicatin parent cells. This option may not work in re-connection case, for example, when the new candidate parent cell is a newly deployed cell, or an already deployed cell but not in the original preconfigured cell list. 
Observation 1: Option 1 may not work in re-connection case, e.g. when the new parent cell is a newly deployed cell, or an already deployed cell but not in the original preconfired cell list.
Option 2 is the method used in LTE Relay. We may need to notice one major difference between LTE Relay and NR IAB. LTE Relay only support fixed and nomadic deployment. When the LTE Relay need to connect to a new parent cell, the LTE Relay need to re-power up and restart the initial access procedure. In NR IAB, the IAB-MT may connect to a new parent cell during topology adaptation. To minimize the impact to the access UEs, the IAB-MT cannot use the similar procedure as LTE Relay, i.e. re-powerup, and restart the initial access procedure. Option 2 requires the IAB OAM to frequenctly update the applicable parent cell list in the IAB-MT to support the re-connection case. The applicable parent cell list may also include cells from a child IAB. This can happen when the IAB node reconnects to a previous child IAB node after the RLF (e.g. IAB1 re-connects to IAB3 as shown in below figure). This poses a requirement to OAM system to keep tracking all the neighboring IAB cell (include the cells from a child IAB). This may require some Topology Management function on the OAM Server, but the Topology Management function is considered as a RAN function which does not make sense to duplicate some of the Topology Management function in the OAM server. 
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Figure 1: example for IAB reconnection after RLF
Observation 2: Option 2 require the OAM to keep updating the neighboring candidate parent cell list in the IAB-MT. 
In Option 3, the IAB-MT just need to check the system information of the candidate parent cell. For BH RLF and recovery scenario, an IAB-MT could easily migrate to a intra-donor or inter-donor parent node according to cell selection and system info. A variation to Option 3 is to use a new PLMN ID in the parent cell, thus avoid the changes to air interface signaling. The IAB-MT only connect to those cells (i.e. cells of Donor node, or IAB node) broadcasting this new PLMN ID. The IAB-MT is preconfigured with this new PLMN ID, or use a USIM provisied with this new PLMN ID. It is up to the operator to request a new PLMN ID for IAB. Since required change to support Option 3 is RAN2 scope, RAN3 should send a LS to RAN2 on how to implement Option 3, more specificially, whether introduce new indication in SIB1 or use a new PLMN ID. 
Observation 3: Option 3 may be implemented without specification change. 
In Option 4, the IAB-MT may connects to any eNB (for NSA) and gNB (for SA). The initially connected eNB/gNB handover or redirect the IAB-MT to applicable parent cell. Option 4 requires the initiatly connected eNB/gNB to be aware of the IAB, even it does not fully support IAB. Otherwise, the initiall connected eNB/gNB does not know the need to handover or redirect the IAB-MT to an applicable parent cell. This requires upgrading all neighboring eNB/gNB to partially support IAB, e.g. at least can recognize an IAB-MT. 
Observation 4: Option 4 requires the operator to upgrade all neighboring eNB/gNB to partially support IAB, so they can handover or redirect the IAB-MT to an applicable cell. 
Considering the above analysis, it is preferred to adopt Option 3 (also considering the variation to use new PLMN ID) as the 1st choice, and Option 2 as the 2nd choice. 
Proposal 1: Adopt Option 3 (also considering the variation to use a new PLMN ID) as the 1st choice, and Option 2 as the 2nd choice. 
2.2
IAB Node Indication
As discussed in last meeting ([4]), the IAB node indication to CN need to be signaled in INITIAL UE MESSAGE (details FFS). We think the purpose for this indication is unclear. 
In LTE Relay, after receiving the RN indication from the RN (i.e. Phase II “Attach for RN operation”), the DeNB includes the GW Transport Layer Address IE and Relay Node Indicator IE in the INITIAL UE MESSAGE. The main purpose for these two IEs is to inform MME 1) the peer RAN node is a Donor (supporting the collocated GW and supporting RN), and 2) the UE is connected as a RN in Phase II “Attach for RN operation”. When the UE is connected in Phase I “Attach for RN preconfiguration”, the RN does not provide the RN indication in RRC message. 

For IAB, we need to analyse whether these indications are still needed. 
· Indication to AMF that the peer gNB is a Donor (for NSA, indication to MME that the peer eNB support IAB NSA operation)
Since it is possible that not all gNBs/eNBs are upgraded to support IAB, the AMF/MME need to know whether the peer gNB is a Donor (or eNB support IAB in NSA case). So this indication is needed in NGAP interface (for SA) and S1AP interface (for NSA)
· Indication to AMF/MME that the UE is an IAB-MT

This is related to “Parent Node Selection” discusse in Section 2.1. 
· In case Option 2 is selected (i.e. similar to LTE Relay), this indication is needed, in order to differentiate from the IAB-MT registration during Phase I.

·  In case Option 3 (i.e. indication over the air interface), this indication is not needed, since the IAB-MT’s subscription information contains the IAB-MT indication, which is provided to the AMF (or MME for NSA case) during the IAB-MT’s registration (or attach for NSA case).
Proposal 2: RAN need to inform AMF whether the gNB/eNB supports IAB. 
Proposal 3: Whether RAN informs AMF/MME whether the UE is an IAB-MT is pending on how the parent node is selected. 
· In case the parent node is selected based on the configured cell list (Option 2), this indication is needed. 

· In case the parent node is selected based on the indication over the air (Option 3), this indication is not needed. 
2.3
OAM Connectivity
As discussed in last meeting ([3]), there are two options to transfer the IAB OAM traffic. 
· Option A: via normal PDU session (for SA) or PDN connection (for NSA)

Option A is same as LTE Relay. The QoS required for OAM traffic is treated as normal UE’s PDU session. During the PDU session establishment procedure, the 5GC provides the QoS information to the Donor.  In case the parent node selection use the Option 2 as discussed above, this option is also used by IAB-MT to download the list of parent cells. 
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Figure 2: OAM via normal PDU session
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Figure 3: protocol stack for OAM traffic
· Option B: via the BH IP layer

In this option, the OAM traffic may be treated the same as the F1-C/U traffic. But the OAM traffic may need to be sent over separate BH RLC channels. For example, when the serving DU (i.e. an intermediate IAB node or Donor-DU) receive the UL OAM packet, the serving DU cannot put it in a GTP-U packet as normal U-plane packets. There is no PDU session required for the IAB-MT. The Donor-CU needs to be preconfigured with the required QoS for the OAM traffic, and also need to configure the IAB. 
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Figure 4: OAM via Donor-DU
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Figure 5: protocol stack for OAM traffic
There are several aspects need to be further studied for this Option:

· How can Donor-CU know the QoS required for the OAM trffic? One option is to configure the QoS in the Donor-CU. 

· After the required BH RLC channels are setup, how can the IAB-DU know which BH RLC channel is used for a specific OAM traffic, e.g. Alarm message? Even one may argue to use RRC or F1 to configure the IAB, but there is no identity for an OAM traffic, e.g. Alarm. 

· The impact to OAM. In a wired DU, the DU is not supposed to change the IP address. In IAB, the IAB will change the IP address whenever it changes Donor-DU during a topology adaptation. Without an indication to tell OAM server that the IP address will be changed, the OAM server may consider a failure in case a downlink OAM message is sent to the IAB, when the IAB connects to another Donor-DU during topology adaptation. The impact to OAM need to be consulated with SA5. 

Considering above analysis, we propose to adopt Option A for OAM connectivity. 
Proposal 4: RAN3 adopt Option A: via normal PDU session (for SA) or PDN connection (for NSA). 

The TP for IAB OAM can be found in ([5])
3
Conclusions
In this contribution we have analysed the potential issues for IAB integration. Our observations and proposals are: 

Observation 1: Option 1 may not work in re-connection case, e.g. when the new parent cell is a newly deployed cell, or an already deployed cell but not in the original preconfired cell list.
Observation 2: Option 2 require the OAM to keep updating the neighboring candidate parent cell list in the IAB-MT. 
Observation 3: Option 3 may be implemented without specification change. 
Observation 4: Option 4 requires the operator to upgrade all neighboring eNB/gNB to partially support IAB, so they can handover or redirect the IAB-MT to an applicable cell. 
Proposal 1: Adopt Option 3 (also considering the variation to use a new PLMN ID) as the 1st choice, and Option 2 as the 2nd choice. 
Proposal 2: RAN need to inform AMF whether the gNB/eNB supports IAB. 

Proposal 3: Whether RAN informs AMF/MME whether the UE is an IAB-MT is pending on how the parent node is selected. 

· In case the parent node is selected based on the configured cell list (Option 2), this indication is needed. 

· In case the parent node is selected based on the indication over the air (Option 3), this indication is not needed. 
Proposal 4: RAN3 adopt Option A: via normal PDU session (for SA) or PDN connection (for NSA). 

The TP for IAB OAM can be found in ([5])
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