3GPP TSG RAN WG1 Meeting #94		R1-1808918
Gothenburg, Sweden, August 20th - 24th, 2018

[bookmark: Source]Agenda item:	7.2.3.1
Source: 	Potevio
Title: 	Discussion on IAB node discovery and measurement
[bookmark: DocumentFor]Document for:	Discussion
Introduction 
In RAN1 meeting#93, the following agreements about IAB node discovery and measurement were achieved [1].
Agreements:
· To support the half-duplex constraint from the perspective of a given IAB node, IAB supports detection and measurement of candidate backhaul links (after initial access) which utilizes resources that are orthogonal in time from those used by access UEs for cell detection and measurement. 
· The following solutions can be further considered:
· TDM of SSBs (e.g. depending on hop order, cell ID, etc.)
· SSB muting across IAB nodes 
· Multiplexing of SSBs for access UEs and IABs within a half-frame or across half-frames 
· Additional IAB node discovery signal TDM with SSB (e.g. CSI-RS)
· Use of off-raster SSBs
· Different transmission periodicity compared to the periodicity used by access UEs
· Further study coordination mechanisms for different solutions
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this contribution, we discuss our consideration on IAB node discovery and measurement. 
Discussion
At the RAN meeting #78, a study item on integrated access and backhaul for NR was agreed. At the RAN WG1 meeting 92bis, some companies began to have a broad discussion on the physical layer enhancements for NR IAB network. The following description is an example of a typical NR IAB network.
In Fig.1, an IAB-node includes a dual functionality. On one hand, an IAB-node can follow the same initial access procedure as an access UE, including cell search, SI acquisition, and random access, in order to connect an IAB node/donor node and initially to integrate the network. One the other hand, from a perspective of access UE, an IAB-node can be viewed as an gNB. In an IAB network, the link between an IAB-node/donor node and an IAB-node is referred to as the backhaul link, while the link between the access UE and an IAB-node/donor node is referred to as the access link.


Fig. 1.  NR IAB network
In case of backhaul link which is blocked in various transmission scenarios，it is necessary to establish the backup backhaul links between the IAB-nodes. However, due to the half-duplex constraint, an IAB-node cannot transmit and receive signals at the same time. If an IAB-node and another IAB-node transmit and measure the SS/PBCH blocks simultaneously, it is not possible to set up a backup backhaul link between these two IAB-nodes. Therefore, in order to provide more chances for IAB-nodes monitoring one another, TDM of SS/PBCH blocks across IAB nodes should be supported.
The periodicity of the SS/PBCH block transmission can be 5ms, 10ms, 20ms, 40ms, 80ms, or 160ms, respectively. In addition, the SS/PBCH blocks can be placed in different half frame window. And for the half frame window, there are 4, 8 or 64 candidate SS/PBCH blocks positions for different frequency ranges. Therefore, there are many chances to realize the TDM of SS/PBCH blocks across IAB nodes. For example, two IAB-nodes have a 10 ms of the SSB transmission periodicity while the SS/PBCH blocks of these two IAB-nodes are placed in different half frame window, then these two IAB-node can establish a backup backhaul link between them. 
In order to that, when a new IAB-node accesses the IAB network at the first time, it should obtain the SS/PBCH blocks time information of a part of other IAB-nodes from the IAB network. According to these time information, a proper SS/PBCH block transmission periodicity, a half frames window, and multiple transmitted SS/PBCH block positions in the half frames window should be selected to avoid the collision.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Proposal 1: Access IAB-nodes should at least know SS/PBCH block time information of a part of other IAB-nodes in the IAB network.
Conclusion
In this contribution, we discussed IAB node discovery and measurement. According the discussions, we have the following proposal:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Access IAB-nodes should at least know SS/PBCH block time information of a part of other IAB-nodes in the IAB network.
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