3GPP TSG RAN WG2 Meeting #102   
                            R2-1807785
Busan, South Korea, 21-25th May 2018














Agenda Item:
11.1
Source: 
Sony
Title:
IAB donor cell list management
Document for:
Discussion 
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 Relay node power on operation. Rel-10 relay power on sequence relied on downloading the list of DeNB cell list from O&M server. We investigate if same mechanism as Rel-10 would be sufficient to manage DeNB cell list considering multiple hops and CU-DU split architecture.
2. Discussion

A Rel-10 Relay node acting as a UE connects to an O&M server and downloads its initial configuration parameters including the list of DeNB cells. If it is connected via a cell which is not in the DeNB cell list then it will detach and attach again from a cell belonging to DeNB cell list. DeNB cells are special cells controlled by a DeNB, which should support relaying operation and termination of S11 interface. Figure below shows rel-10 relays power on sequence.
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IAB architecture rely on CU-DU split whereby a single CU may control multiple DUs. When a CU entity has been upgraded to support Donor functionality then all DUs connecting to the CU may not be able to support IAB relay functionality. This is because of the fact that certain relaying related features e.g. support of 1024 QAM, user plane enhancements like adaptation layer may not be available in all DUs connected to the same CU. This is, however, similar to the fact that not all cells in a DeNB will support relaying operation.
Observation 1:  It is not necessary that if a CU supports IAB relaying functionality then all DUs connected to it will also support IAB relaying functionality. 
Rel-10 relays supported a single hop between DeNB and Relay node. Whereas, we will study multi-hops between an IAB donor and relays. 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 one example of Donor cell list. In this case DeNB cell list could contain cell #1 only. If number of hops supported in this setup 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. The DeNB cell list must be updated accordingly at the centralised place.
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	Cell ID
	Donor cell list
	No of hops downstream

	2
	1
	1

	3
	2,11
	0

	4
	3,11
	0


Observation 2: A centrally managed donor cell list will require frequent updating due to new node power on, supported and exhausted number of hops by each node, and route selection impacting the number of hops.
We think there should be an effort to shift some of the decision making in a distributed way so that at least the power on sequence does not rely on accurately managed donor cell list at a centralised place. 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. We think that this can be achieved if upstream cells provide some assistance to the IAB node during the power on.
Proposal: Frequent updates of a centrally managed donor cell list should be avoided.
3. Conclusion
We propose RAN2 to discuss and agree on following observations and proposals:

Observation 1:  It is not necessary that if a CU supports IAB relaying functionality then all DUs connected to it will also support IAB relaying functionality

Observation 2: A centrally managed donor cell list will require frequent updating due to new node power on, supported and exhausted number of hops by each node, and route selection impacting the number of hops.

Proposal: Frequent updates of a centrally managed donor cell list should be avoided.
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