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1. Introduction 
Five architecture options are discussed for IAB and three of them have been prioritized for the study. One common aspect to all the architectures is that the relay node has an MT functionality and IAB node will perform a state transition from RRC_IDLE to Connected mode after power on. In this contribution we discuss the following: 

· The level of CN involvement during IAB power on procedure and route management, 

· Need for IAB subscription information, and 

· DeNB cell list management.
2. Discussion
36.300 defines RN startup procedure as below:
	4.7.6.3
RN startup procedure

Figure 4.7.6.3-1 shows a simplified version of the startup procedure for the RN. The procedure is based on the normal UE attach procedure TS 23.401 [17] and it consists of the following two phases:
I.
Phase I: Attach for RN preconfiguration.
The RN attaches to the E-UTRAN/EPC as a UE at power-up and retrieves initial configuration parameters, including the list of DeNB cells, from RN OAM. After this operation is complete, the RN detaches from the network as a UE and triggers Phase II. The MME performs the S-GW and P-GW selection for the RN as a normal UE.

II.
Phase II: Attach for RN operation.
The RN connects to a DeNB selected from the list acquired during Phase I to start relay operations. For this purpose, the normal RN attach procedure described in section 4.7.6.1 is applied. After the DeNB initiates setup of bearer for S1/X2, the RN initiates the setup of S1 and X2 associations with the DeNB (see section 4.7.4). In addition, the DeNB may initiate an RN reconfiguration procedure via RRC signalling for RN-specific parameters.
After the S1 setup, the DeNB performs the S1 eNB Configuration Update procedure(s), if the configuration data for the DeNB is updated due to the RN attach. After the X2 setup, the DeNB performs the X2 eNB Configuration Update procedure(s) to update the cell information.
In this phase the RN cells’ ECGIs are configured by RN OAM.
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If we apply similar procedure to IAB power on then we list few issues for discussion as below:

Issue 1: MT attach for pre-configuration
A Rel-10 Relay node acting as a UE connects to an O&M server after setting up a DRB and downloads its initial configuration parameters including the list of DeNB cells. 

MT entity inside the IAB node can also follow the same principle and establish a DRB and IP flow which terminates in the O&M server that is connected to the Core Network. Core network, during this phase, treats IAB node like a normal UE.
However, if remainder of IAB node operation is transparent to the CN for architecture group 1 then the initial connection may be optimised further by not involving the core network and allowing a mechanism to connect to OAM from CU itself and based on CP signalling only. However, we think these optimisations should not be considered at this stage.
Observation 1: MT entity of IAB node connects to OAM server via CN for architecture groups 1 and 2.

Issue 2: IAB attach for Relay operation
As can be seen that Rel-10 Relays attach procedure during phase 2 involves MME, this may be the case for IAB architecture 2a as well. The level of CN involvement for architecture group 1 is FFS. However, we think that some sort of subscription information is needed for IAB relays operating in both architecture groups.

Observation 2: IAB relay node related subscription information might be needed. Detailed impacts on core network are FFS.

Issue 3: CN involvement in Route management
We discuss route management very briefly because this may impact the IAB power on procedure design. IAB architecture group 1 rely on CU-DU split whereby a single CU may control multiple DUs. Rel-10 relays supported a single hop between DeNB and Relay node and core network was involved. Whereas, IAB study involve multi-hops between an IAB donor and relays. 
Route management will, in our opinion, involve collection of measurements/feedbacks and based on these measurements and other policies, perform route addition/modification/release procedure between IAB DU and CU. We think this could potentially be a RAN issue.
Observation 3: RAN2 to study if CN involvement is necessary for route management. 
Issue 4: DeNB list management
If a centralised list of DeNB cells is maintained then such a list will be updated every time when a new node powers on. In addition, if an upstream node reaches the upper limit to support maximum number of hops then this information will also be maintained along with the donor cell list. The link between donor and relay may also change, due to e.g. change in radio conditions or overload, resulting in updating of donor cell list and supported number of hops list. It may also happen that only a single route is active for a downstream node and any switching in the route will also require updating the list. 
Figure below shows one example whereby DUs controlling cell#1 and Cell#10 have wired access to the CU. When Cell#2 relay node powers up then it connects to O&M server situated next to the core network entity and download its operating parameters and DeNB cell list. Table below shows how the Donor cell list would look like. The DeNB cell list for Cell#2 could contain cell #1 only. 
If number of hops supported for this leg is 3 then relay node supporting cell#4, during its power on, may not be able to connect via cell#3 as number of hops have been exhausted. Cell#4 should then connect via cell #11instead. The DeNB cell list must be updated accordingly at the centralised place and cell#4 should get cell#11 from OAM. However, it may happen that cell#3 is unable to support further hops because of overload.
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	Cell ID
	Donor cell list
	No of hops downstream

	2
	1
	1

	3
	2,11
	0

	4
	3,11
	0


Cell#3 is already aware that it cannot accept further hops. We think there should be an effort to shift some of the decision making in a distributed way based on the information that is already available in the upstream node. This should not undermine the presence of centralised location because Relay node will always have to connect to O&M server during power on in order to download the initial cell parameters.
Observation 4: Distributed decision making in the presence of multi hops may be useful.
3. Conclusion
We propose RAN2 to discuss and agree on following observations:
Observation 1: MT entity of IAB node connects to OAM server via CN for architecture groups 1 and 2

Observation 2: IAB relay node related subscription information might be needed. Detailed impacts on core network are FFS.

Observation 3: RAN2 to study if CN involvement is necessary for route management.
Observation 4: Distributed decision making in the presence of multi hops may be useful.

And RAN2 should liaise with other WGs if needed.
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