[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Hlk506115943]3GPP TSG RAN WG1 Ad-Hoc Meeting 1901		                          R1-1900403
Taipei, 21st – 25th January, 2019

Agenda item:	7.2.3.2
Source: 	CMCC
Title: 	Discussions on extensions of SSBs for inter-IAB-node discovery and measurements
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
In RAN #82 meeting, the new WID for Integrated Access and Backhaul for NR was approved [1]. The objectives of physical layer specification include:
· Specification of extensions to Rel. 15 to support the use of SSBs orthogonal to SSBs used for UEs (via TDM and/or FDM), for inter-IAB-node discovery and measurements, including additional SMTC periodicities and time-domain mapping of SSB locations (e.g. enable muting patterns to deal with half-duplex constraint). 
In this contribution, we discuss about the muting patterns of SSBs for inter-IAB-node discovery and measurements.
Extensions of SSBs for inter-IAB-node discovery and measurements
In previous meetings, the use of SSBs orthogonal to SSBs used for UEs (via TDM and/or FDM) was supported for inter-IAB-node discovery and measurements, and the specification of that is included in the new WID. In this section, we will discuss how to design muting pattern of the new designed SSBs for IAB node discovery, to deal with half-duplex constraint.
In Fig.1, orthogonal SSBs for access UEs and for discovery are illustrated, where new defined SSBs for IAB node discovery could only be transmitted in resource orthogonal to SSBs for access UEs in time and/or frequency domain.
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Fig. 1 Illustration of orthogonal SSBs defined for IAB nodes

Due to half-duplex constraint, transmission of SSBs for discovery and measurement should be performed in TDM manner (an IAB node can not hear while listening), thus, muting pattern of SSB transmission based on cell ID and cyclic shift is introduced, as shown in Fig.2. In order not to configure multiple SMTC windows for IAB nodes, the overlapping of SSB transmissions among IAB nodes is allowed. For simplicity, assuming that there are 4 SSBs in one discovery periodicity. IAB node with cell ID mod N = 0 (1, 2,…), SSB 0 (1, 2,…) could be muted in order to listen other IAB nodes. In this case, IAB node A only have the results measured during SSB 0 occasion and this is insufficient for IAB node discovery. Another problem is for IAB nodes with the same value of cell ID mod N, the SSB muting pattern is the same. Thus they can not hear each other due to the half-duplex constraint. To solve these two problems, cyclic shifted muting pattern in different SSB periods and/or different IAB nodes with the same value of cell ID mod N is introduced. For example, SSB 0 could be muted during period #0, and SSB 1 could be muted instead of SSB 0 during next cycle. Another example is, SSB 0 could be muted for IAB node A1 with cell ID mod N=0, and SSB 3 could be muted instead of SSB 0 for IAB node A2 with cell ID mod N=0.
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Fig. 2 Illustration of SSB muting pattern based on cell ID and cyclic shift
Proposal 1: Muting pattern of SSBs for IAB node discovery and measurements could be configured based on both cell ID and cyclic shift.

Conclusions
In this contribution, we discuss the muting pattern of the new designed SSBs for IAB node discovery, to deal with half-duplex constraint. The following proposal is made:
Proposal 1: Muting pattern of SSBs for IAB node discovery and measurements could be configured based on both cell ID and cyclic shift.
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