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1 	Introduction
In RAN4-93 meeting, the need of PBCH reading for SSB index detection was discussed in WF [1]. In this paper, the views on SSB index detection and relevant synchronization assumption are provided.  
2 Discussion
In WF [1], the discussion on the need of PBCH reading for SSB index detection is attached below for reference. 
[bookmark: Title][bookmark: DocumentFor] (
PBCH Reading at SSB Index Detection
FFS whether PBCH reading is required for SSB index identification in FR1 for NR-U
)


For intra-frequency, according to 9.2.5.1 in 38.133 [2], the need of time index (SSB index) detection is depending on whether the associated SSB index is indicated to be reported and whether the deriveSSB-IndexFromCell is enabled. The corresponding statement is attached below. 

 (
9.2.5.1
Intrafrequency cell identification
The UE shall be able to identify a new detectable intra frequency cell within 
T
identify_intra_without_
index
 
if UE is not indicated to report SSB based RRM measurement result with the associated SSB index(
reportQuantityRsIndexes 
or
 maxNrofRSIndexesToReport 
is not 
configured)
, or 
the UE is indicated that the neighbour cell is synchronous with the serving cell (
deriveSSB-IndexFromCell
 is enabled
). Otherwise UE shall be able to identify a new detectable intra frequency cell within T
identify_intra_with_index
. The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within T
identify_intra_without_index.
 
It is assumed that 
deriveSSB-IndexFromCell
 
is always enabled for FR1 TDD and FR2
.
)









Besides, it can also observe that the operating band for NR-U is a FR1 TDD band (n46). Therefore, the deriveSSB-IndexFromCell should be always enabled, and the SSB index detection is not required to identify a new detectable intra frequency cell of NR-U.

[bookmark: _Ref31884255][bookmark: _Ref32221943]Observation 1: To identify a new detectable intra frequency cell, SSB index detection is not required if deriveSSB-IndexFromCell is enabled. And, it is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.
[bookmark: _Ref32221946]Observation 2: Currently, the current operating band for NR-U is FR1 TDD. 
[bookmark: _Ref32221957]Proposal 1: For NR-U operating band, deriveSSB-IndexFromCell should always be enabled, and SSB index detection is not required to identify a new detectable intra frequency cell.  

Similarly, for inter-frequency, deriveSSB-IndexFromCell should be always enabled in the current NR-U operating FR1 TDD band. However, it will still requires time/SSB index detection for UE to identify the first cell on one inter-frequency, if UE is indicated to report SSB based RRM measurement result with the associated SSB index.
 
For NR-U, the SSB index can be derived by the DMRS sequence descrambling while the QCLed assumption Q value is provided by higher layer signaling, i.e. SSB index = mod (3 bits carried on DRMS, Q). Therefore, if the Q value is provided by higher layer signaling, PBCH reading is not required but DRMS descrambling of 3 samples, as assumed in Rel.15, is required for UE to identify the first cell on one inter-frequency. 

[bookmark: _Ref32221948]Observation 3: To identify the first detectable cell on one inter frequency, if UE is indicated to report SSB based RRM measurement result with the associated SSB index, PBCH reading is not required but DMRS descrambling is still required, provided Q value is signaled by higher layers.
[bookmark: _Ref32221963][bookmark: _Ref21005628]Proposal 2: For interfrequency cell identification, if UE is not indicated to report SSB based RRM measurement result with the associated SSB, SSB index detection is not required; if UE is indicated to report SSB based RRM measurement result with the associated SSB, SSB index detection of 3 samples is assumed, provided Q is signalled by higher layers. 
3 Summary
In this paper, the SSB time index detection for measurement requirements has been discussed. We have the following observations and proposals:
Observation 1: To identify a new detectable intra frequency cell, SSB index detection is not required if deriveSSB-IndexFromCell is enabled. And, it is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.
Observation 2: Currently, the current operating band for NR-U is FR1 TDD.
Proposal 1: For NR-U operating band, deriveSSB-IndexFromCell should always be enabled, and SSB index detection is not required to identify a new detectable intra frequency cell.
Observation 3: To identify the first detectable cell on one inter frequency, if UE is indicated to report SSB based RRM measurement result with the associated SSB index, PBCH reading is not required but DMRS descrambling is still required, provided Q value is signaled by higher layers.
Proposal 2: For interfrequency cell identification, if UE is not indicated to report SSB based RRM measurement result with the associated SSB, SSB index detection is not required; if UE is indicated to report SSB based RRM measurement result with the associated SSB, SSB index detection of 3 samples is assumed, provided Q is signalled by higher layers.
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