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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
It is agreed to specify the following aspects for extension of the SSBs for inter-IAB-node discovery and measurements,
· 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 NR Adhoc#1901, it is agreed that,
Agreements:
· SSB transmission configuration information (i.e. the necessary information for the DU to determine when to transmit SSB) and SSB reception configuration information (i.e. the necessary information for the MT to determine when to search for SSB) for IAB inter-node measurements are determined in a centralized manner, i.e. not locally by the IAB node.
· An IAB node is provided with configuration of SSB transmission and reception information for IAB inter-node measurements.
· FFS details 
This contribution compares solution 1-A and 1-B which is defined in the technical report.
2. Discussion
The following alternatives for SSB-based solutions for inter-IAB-node discovery and measurements are observed in the study item.
	SSB-based solutions (Solution 1-A and 1-B):
-	Solution 1-A) Reusing the same set of SSBs used for access UEs
-	In this case, the SSBs for inter-IAB cell search in stage 2 are on the currently defined sync raster for a SA frequency layer, while for a NSA frequency layer the SSBs are transmitted inside of the SMTC configured for access UEs.
-	Solution 1-B) Use of SSBs which are orthogonal (TDM and/or FDM) with SSBs used for access UEs
-	In this case, the SSBs, that may get muted, for inter-IAB cell search and measurement in stage 2 are not on the currently defined sync raster for a SA frequency layer, while for a NSA frequency layer the SSBs are transmitted outside of the SMTC configured for access UEs.
An IAB node should not mute its own SSB transmissions targeting UE cell search and measurement when doing inter-IAB cell search in stage 2
-	For SA, this means that SSBs transmitted on the currently defined sync raster follow the currently defined periodicity for initial access. 
-	In case of Solution 1-B, this implies SSBs, that may get muted, for inter-IAB stage 2 cell search is at least TDM with SSBs used for UE cell search and measurements.



2.1. [bookmark: _GoBack]Solution 1-A and 1-B 
For solution 1-A,  no additional SSB resources may be introduced for inter-IAB-node discovery and measurements. 
The pros are as follows,
· No additional overhead for inter-IAB-node discovery and measurements.
The cons are as follows,
· Impact to the SA UEs due to some SSBs are muted.
· UE measurement period may be extended, such that the measurement performance may be impacted.

For solution 1-A, every 1 out N SSB sets is muted for inter-IAB-node discovery and measurements (the gray SSB set in Figure 1). At the ith muting occasion, IAB-node i can measure the SSB sets from the other IAB nodes as well as donor. 
In order to minimize the impact to the legacy UEs, e.g., possibility to measure all the SSBs from all the donor and IAB nodes for a given SMTC window, the muting pattern for each IAB node can be,
Alt 1: extending legacy UEs’ measurement peroid
The last SSB set occasion are not muted in order to allow the legacy UEs can have the possibility to measure all the SSBs from all the donor and IAB nodes in a given SMTC window. In such case, the SMTC period of the legacy UE is extended to be N times than without IAB nodes. For example in Figure 1, the Donor and IAB nodes transmits SSB set every 20ms, and the IAB node measures SSB sets every 80ms. The UEs are also receives SSB sets every 80ms. This can be configured by the network via smtc in SIB2. However, SA UEs may not be possible before its accessing the network.
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Figure 1 muting pattern for reusing the same set of SSBs used for access UEs 
Alt 2: impacting legacy UEs’ measurement
If the measurement period is not changed for legacy UEs (e.g., 20ms in Figure 1), every 1 out of N SSB set is missing. The  current UE behaviors maybe impacted.

For solution 1-B, a.k.a. ‘off-raster’ solution, additional SSB resources may be introduced for inter-IAB-node discovery and measurements. 
The pros are obvious as follows,
· Specification effort is small . The SMTC configuration for legacy UE is not impacted, such that the measurement performance is not impacted.
· Applicable for all the SA and NSA UEs
The cons are as follows,
· Additional overhead for inter-IAB-node discovery and measurements is introduced.

For solution 1-B, orthogonal (TDM and/or FDM) with SSBs used for access UEs (blue part in Figure 2). Hence the total system overhead is increased.
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Figure 2 pattern for orthogonal (TDM and/or FDM) with SSBs used for access UEs
By comparing solution 1-A and 1-B, it is proposed that  in order avoid unnecessary UE impact by introducing IAB node, solution 1-B should be prioritized.

Proposal 1: solution 1-B should be supported for inter-IAB-node discovery and measurements, a.k.a, Use of SSBs which are orthogonal (TDM and/or FDM) with SSBs used for access UEs
2.2. Backhaul link cell search and neighboring cell configuration
[bookmark: OLE_LINK39]So far, for normal UE, cell search can be performed by UE in order to detect neighboring cells. For example, for intra-frequency cell identification without measurement gaps, the UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_without_index if UE is not indicated to report SSB based RRM measurement result with the associated SSB index, or the UE has been indicated that the neighbour cell is synchronous with the serving cell. Otherwise UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_with_index. The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within Tidentify_intra_without_index. It is assumed that  deriveSSB-IndexFromCellis always enabled for FR2, and hence the identification time is always Tidentify_intra_without_index
For IAB backhaul link, it is considered to be stable and cell quality is not always changed. However, backhaul may be blocked or unblocked thus some newly detectable cells may appear from time to time. Thus it is important to discuss whether backhaul link need to perform cell search or not.
If IAB backhaul support cell search functionality, the network may not be necessary to configure the cell list for the IAB node from cell search purpose. IAB node can maintain topologies dynamically by cell search. Furthermore, the network can acquire the cell search results reported by IAB.
Proposal 2: FFS whether cell search for IAB backhaul link is needed or not. And if cell search for IAB backhaul link is supported, the network can acquire the cell search results for backhaul link reported by IAB.

3. Conclusion
For extension of SSBs for inter-IAB-node discovery and measurements, it is proposed as follows,
Proposal 1: solution 1-B should be supported for inter-IAB-node discovery and measurements, a.k.a, Use of SSBs which are orthogonal (TDM and/or FDM) with SSBs used for access UEs
Proposal 2: FFS whether cell search for IAB backhaul link is needed or not. And if cell search for IAB backhaul link is supported, the network can acquire the cell search results for backhaul link reported by IAB.
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