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1 	Introduction
For inter-/intra-frequency measurement for NR-U, new requirements are needed, depending on signal availability [1]. In this paper, analyses on measurement procedure for NR-U are provided.
2 Discussion
For RRM measurements for NR-U, DRS transmission window is being discussed in RAN1, and the corresponding procedure to determine serving cell timing is attached bellow for reference. 
	
Agreement: (RAN1 #97)
The mechanism to determine serving cell timing is as follows: 
· The SS/PBCH block position index within a DRS transmission window is detected using a combination of PBCH DMRS sequence index and 1 bit/2 bits for 15 kHz SCS/30 kHz SCS of the 3 available bits in the PBCH payload (not in MIB) originally used in Rel-15 FR2 for MSB SSB index 
· 10-bits SFN and half-frame indicator are indicated as in Rel-15 
· PBCH payload size is not increased compared to Rel-15
· FFS: Whether reuse of other available bits in PBCH payload is also required for timing determination
· If the UE is required to perform PBCH decoding of neighbor cell(s) (e.g., in asynchronous deployments), an explicit time allowance for acquisition of SSB index is provided to the UE

Agreement: (RAN1 #96b)
The maximum DRS transmission window duration is 5 ms.
· The maximum number of candidate SSB positions within a DRS transmission window, Y, is selected as Y = 10 for 15 kHz SCS and Y = 20 for 30 kHz SCS.
· Note: The number of starting points for DRS transmissions with the 5 ms window that can use a Cat. 2 LBT is to be discussed further as part of channel access discussions.
· FFS: If the DRS transmission window is configurable, and if yes, how to configure and indicate the window, including the range of configurable values.




[bookmark: _Ref16694627]Observation 1: Frame timing is determined by detected SSB position index within a DRS transmission window. Time for SSB position index acquisition may be needed.  
[bookmark: _Ref16694630]Observation 2: Configuration of DRS transmission window is FFS.   

One difference from Rel.15 NR is that the QCL relation between SSB across DRS transmission windows is not determined by SBI alone, it is derived from PBCH (either SBI or PBCH-DMRS) and Q value. The corresponding agreement is attached bellow for reference.
	
Agreement: (RAN1 #97)
For a serving cell, UE may assume a QCL relation between SS/PBCH blocks which are detected across DRS transmission windows and have the same value of modulo(A, Q), once Q is known to the UE
· FFS: A is the SSB candidate position index and/or PBCH DMRS sequence index
· FFS: How Q is indicated or determined 
· FFS: Restriction on the range of Q.
Note: Neighbor cell RRM measurements will be addressed separately



[bookmark: _Ref16694632]Observation 3: In addition to SBI, Q value is also required to for inter-/intra-frequency measurement across multiple DRS occasions. The related procedure of Q value acquisition is FFS.   

Due to listen-before-talk (LBT) mechanism, SSB samples for inter-/intra-frequency measurement are not always available. One possible handling for the missing SSB samples is to extend the measurement period, in order to provide accurate measurement results with sufficient number of SSB samples. 
[bookmark: _Ref16685138]Observation 4: SSB could be not available due to LBT failure, and measurement period may need to be extended.  
However, in order to prevent the measurement results being distorted by the missing SSB samples, it may require one shot detection for the existence checking on SSB. But one shot detection will not be realistic at low SNR regime. Therefore, if the existence checking on SSB is required, the higher SNR side condition should be considered. 
[bookmark: _Ref16694644]Proposal 1: For inter-/intra-frequency measurement, higher SNR side condition should be considered for SSB existence checking.

One another observation is that the scheduling restriction on RMSI due different SCS will be not necessary for PCell of NR-U, since the SCS for all SSBs and Coreset #0 on a carrier is always the same [4]. The related agreement is attached below for reference.Agreement: (RAN1 #96)
· The SCS for all SSBs and Coreset #0 on a carrier is always the same for operation of NR in unlicensed spectrum.
· CORESET #0 frequency domain resource configuration should be 48 RBs for 30KHz SCS and 96 RBs for 15KHz SCS.


[bookmark: _Ref16694639]Observation 5: The SCS for all SSBs and Coreset #0 on a carrier is always the same. 
[bookmark: _Ref16694648]Proposal 2: Scheduling restriction on RMSI is not needed on PCell for NR-U in FR1.
3 Summary
In this paper, we discuss the requirement for NR-U measurement procedure. We have the following observations and proposals
Observation 1: Frame timing is determined by detected SSB position index within a DRS transmission window. Time for SSB position index acquisition may be needed.
Observation 2: Configuration of DRS transmission window is FFS.
Observation 3: In addition to SBI, Q value is also required to for inter-/intra-frequency measurement across multiple DRS occasions. The related procedure of Q value acquisition is FFS.
Observation 4: SSB could be not available due to LBT failure, and measurement period may need to be extended.
Proposal 1: For inter-/intra-frequency measurement, higher SNR side condition should be considered for SSB existence checking.
Observation 5: The SCS for all SSBs and Coreset #0 on a carrier is always the same.
Proposal 2: Scheduling restriction on RMSI is not needed on PCell for NR-U in FR1.
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