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1 
Introduction
In the last RAN4 meeting, some initial discussion on RRM impact in NR was taken. And a WF [1] was approved, in which the potential RRM consideration topics especially for the initial access were outlined below:

	Initial Access, cell detection, discovery signal etc

Agreements

· Preliminary Terminology for discussion in RAN4 (may be updated, for example if other WG agree some other terminology for the same procedure): 

· Cell selection in RRM discussion  refers to initial detection of an NR cell during cell selection procedure (i.e. UE is not camped on a cell). E.g. at power on. Cell selection includes cell suitability evaluation. 

· Other steps of the initial access procedures for camping on a cell will be covered by corresponding requirements (system information decoding, random access requirements etc)

· Cell Identification: Once the UE is camped or in connected states the UE performs cell Identification according to requirements.

· Measurements: Once the UE is camped or in connected state the UE performs measurements according to requirements

· Requirements framework covers single and multibeam deployments

· Requirements cover applicable duplex mode(s)

· Requirements cover SA and NSA

· Requirements cover licensed and unlicensed operations

Way forward
· Further investigations of RAN1 decisions on signals for cell identification and measurements (including discovery signals) and the means to have requirements for fast cell identification and measurement


In this contribution based on the latest agreements in RAN1, we provide our further considerations on the initial access measurement requirements in NR. 
2 Discussion 
Firstly, the periodicity of NR-PSS/SSS/PBCH could be extended as RAN1 agreements below.

	R1-1610722 
WF on SYNC Periodicity
Qualcomm
Agreements:
· From RAN1 specification perspective, NR air interface defines at least one periodicity of SS burst set
· FFS: whether or not to define common periodicity range for SS burst set across NR carriers
· Values of the periodicities of SS burst set is for further study

· E.g., 5ms, 40ms, 100ms
· The lowest value of the periodicity of SS burst set is X ms, e.g., 5ms, 40ms, 80ms 
· Note: Interval of SS burst can be the same as interval of SS burst set in some cases, e.g., single beam operation
· Note: the main bullet can be applied to PSS, SSS and/or PBCH
· FFS: networks is allowed to transmit SS burst set at least at the defined periodicities

· FFS: UE is allowed or informed to adapt acquisition procedure based on periodicities of SS burst set
· FFS: For example, if multiple periodicities of SS burst set are defined for initial blind acquisition, UE assumes X ms of an NR carrier as periodicity of SS burst set for dwell time on a freq



Generally the measurement requirements in RAN4 depend on the synchronization signal periodicity significantly. Hence NR RRM measurement requirements including the cell search time will be impacted in NR. For example, the cell identification delay requirements in TS36.133 shall be revisited if the PSS/SSS could not available every 5ms. On the other hand, if the multiple periodicities for NR PSS/SSS/PBCH are specified in RAN1, the method to define the measurement requirements in Section8 of TS36.133 [3] which use the absolute time as the requirement may be not feasible in NR. 

Proposal 1:  The measurement requirements (e.g. cell identification delay) shall be defined by the periodicity of SS burst.

Meanwhile according to the latest RAN1 agreements below the default periodicity of SS burst set transmission for a given carrier frequency can be known. 
	Agreements:
· At least for multi-beams case, at least the time index of SS-block is indicated to the UE
· FFS: single-beam case

· FFS: whether SS-block is transmitted by single-beam or multi-beams
Agreements [R1#87]:
· From UE perspective, SS burst set transmission is periodic

· At least for initial cell selection, UE may assume a default periodicity of SS burst set transmission for a given carrier frequency

· Exact value of default periodicity of SS burst set transmission for a given carrier frequency needs to be studied

· FFS: UE in CONNECTED or IDLE mode may be provided with updated information regarding the SS burst set periodicity of serving cell and/or neighbor cells by the network

· FFS: Validity duration of information

· Note: Updated periodicity may be shorter or longer than default periodicity assumed by UE
· FFS: Note: This does not imply SS-burst set needs to be always on with the updated periodicity

· FFS: SS burst periodicity assumed by UE if information of neighbor cells is not available

· FFS: Consider idle mode operation performance
· Note: Companies can also consider to support functionality related to LTE DRS and LTE IDLE mode
· Companies are encouraged to investigate the tradeoff between network flexibility/power consumption and UE complexity/power consumption




Observation 1:  UE complexity for the cell identification can be reduced with the known SS burst periodicity in the given frequency carriers.
Secondly, on the other hand the UE in CONNECTED or IDLE mode may be provided with updated information regarding the SS burst set periodicity of serving cell and/or neighbor cells by the network. But the validity duration of information shall be FFS regarding to several factors, e.g. resource overhead of SS burst set, cell searching time. For example, with the introduction of beam sweeping for power limited scenarios, the resource overhead of sync signal transmission will increase. From RAN4 perspective, this mechanism will impact the cell search time requirements accordingly.
Observation 2: The updated SS burst periodicity impacts on the cell search time need to be considered.
Other important aspect in NR is the flexible numerology. As we discussed in [4], the awareness on the subcarrier spacing is very critical to reduce the power consumption. That is the blind detection on the subcarrier spacing of UE based on the initial access reference signal (e.g. PSS/SSS/PBCH) is necessary. Furthermore, in RAN1 the subcarrier spacing of synchronization signals could be pre-defined. Therefore in the last RAN1 meeting, for the initial access signal subcarrier spacing, there is also agreements below.
	Agreements:
· For initial access, UE can assume a signal corresponding to a specific subcarrier spacing of NR-PSS/SSS in a given frequency band given by specification
· FFS: Definition of frequency band

· FFS: Subcarrier spacing of NR-PSS and NR-SSS is the same or not

· FFS: CP length




Regarding to the pre-defined parameters is not identified, UE could rely on the predefined parameters to avoid the blind detection on the subcarrier spacing of the initial access signal. It is benefit to reduce the high UE implementation complexity due to the too much hypothesis on the subcarrier spacing for these reference signal. Particularly, for NR-PSS and NR-SSS the benefits of different numerology (e.g. SCS) is limited in comparison with the benefits brought by the identified subcarrier spacing.
Observation 3:  The identical subcarrier spacing for both NR-PSS and NR-SSS will be helpful to reduce the cell search time in NR.

3 Conclusion
In this contribution the RRM impacts for the initial access in NR was provided. The following observations and proposals can be drawn: 
Proposal 1:  The measurement requirements (e.g. cell identification delay) shall be defined by the periodicity of SS burst.

Observation 1:  UE complexity for the cell identification can be reduced with the known SS burst periodicity in the given frequency carriers.
Observation 2: The updated SS burst periodicity impacts on the cell search time need to be considered.
Observation 3:  The identical subcarrier spacing for both NR-PSS and NR-SSS will be helpful to reduce the cell search time in NR.
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