3GPP TSG RAN WG2 Meeting #AH           


             
 
















R2- 1809763
Montreal, Canada, 2nd – 6th July 2018










Agenda item:

10.4.1.4.1
Source:
Intel Corporation 
Title:
intra-frequency and inter-frequency in NR
Document for:

Discussion and Decision
1      Introduction
During last RAN2 meeting, MO associated with a single “frequency” was removed. In LTE, each MO refers to the configuration of the measurement configuration of a single frequency. In NR, “frequency” is removed, this paper is to discuss how the measurement object should be configured in terms of SSB and CSI-RS.

Agreement:

1
To clarify the spec, we will use the approach to specific fields within the signalling (e.g. MO) instead of referring to the frequency. 

2
The serving cell MO (only one) is identified by an explicit indication of the MO Id in the serving cell configuration 

2i
For SSB case, the SSB of the indicated MO must be the SSB in the serving cell configuration

2ii
For CSI-RS case the CSI-RS resources of the serving cell should be within the carrier bandwidth (detailed fields to capture this restriction to be concluded offline)

FFS Whether any further restriction would apply

FFS For the case where the SSB frequency indicated in the MO is used for measurements, whether there should be a restriction that there can be only one MO per SSB frequency/SCS. Can also check if we have taken a previous agreement on this.

It was also assigned to discussion the removal of intra and inter frequency below:

R2-1808618
Further Clarification on ‘NR Frequency’
MediaTek Inc.
discussion

=>
Discuss offline to see whether it would make sense to remove the term inter and intra frequency from the connected mode mobility parts of RRC spec. To be discussed in the scope of offline discussion #39

However, there are no conclusion from the email discussion related to attempt to remove “intra-frequency” and “inter-frequency” from RAN2 specification. This contribution is to look at where the RAN2 specification will be impacted and should we removed them or not.

2      Discussion
In RAN2 TS38.331, there are the following places discussed “intra-frequency” and “inter-frequency:

· Section 4.4: RRC connection mobility including e.g. intra-frequency and inter-frequency handover, associated security handling, i.e. key/algorithm change, specification of RRC context information transferred between network nodes;

· Section 4.4: Establishment/modification/release of measurements (e.g. intra-frequency, inter-frequency and inter- RAT measurements);
· Section 5.5.1: For intra-frequency and inter-frequency measurements a measurement object indicates the frequency/time location and subcarrier spacing of reference signals to be measured. Associated with this measurement object, the network may configure a list of cell specific offsets, a list of 'blacklisted' cells and a list of 'whitelisted' cells. Blacklisted cells are not applicable in event evaluation or measurement reporting. Whitelisted cells are the only ones applicable in event evaluation or measurement reporting.
· Section 5.5.1: …The measurement object list possibly includes NR intra-frequency object(s), NR inter-frequency object(s) and inter-RAT objects….
· Section 5.5.3: … adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing that the filterCoefficient k assumes a sample rate equal to X ms; The value of X is equivalent to one intra-frequency L1 measurement period as defined in 38.331 [14] assuming non-DRX operation, and depends on frequency range….
· Section 6.2.2: MIB field description:
	intraFreqReselection
Controls cell reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 38.304 [20}.


· Section 6.3.2: 
The IE MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.

	useServingCellTimingForSync

For intra-frequency measurement this field indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell. For inter-frequency measurements, this field indicates whether the UE may use the timing of any detected cell on that target frequency to derive the SSB index of all neighbour cells on that frequency.


	IntraFreqConnected
	This field is optionally present in an intra-frequency measurement object and only if ssb-ConfigMobility is configured or associatedSSB is configured in at least one cell, otherwise, it is absent.


The IE MeasResults covers measured results for intra-frequency, inter-frequency, and inter-RAT mobility.

	InterFreqHOAndServCellAdd
	This field is mandatory present for inter-frequency handover, and upon serving cell (PSCell/SCell) addition. Otherwise, the field is optionally present, Need M.


	smtc1
Primary measurement timing configuration. Applicable for intra- and inter-frequency measurements.


	maxMeasFreqsSCG-NR

Indicates the maximum number of NR inter-frequency carriers the SN is allowed to configure with PSCell for measurements.


The above listed the related text in the RAN2 specification on intra/inter-frequency. In many cases, they can be eliminated. However, the highlighted portion may be difficult to be eliminated. Some of them are related to feature that rely on UE determines if they are intra or inter-frequency. For example, intra-frequency cell selection. This one is related to idle mode procedure which means only SSB is involved. Therefore, it may be not too difficult to define what is intra-frequency and inter-frequency for SSB.
Observation 1: intra-frequency cell reselection is one of the example UE will need to determine intra/inter-frequency of cells in idle mode.

Another feature introduced by RAN1 is useServingCellTimingForSync. The UE will use serving cell for timing reference if it is intra-frequency case. Otherwise, it will use any cell for timing for inter-frequency case. This feature also only applies to SSB, therefore, the same definition can be reused in proposal 1.

Another feature that is related to SSB only is IntraFreqConnected where SMTC2 can be configured in intra-frequency case.
Observation 2: useServingCellTimingForSync and IntraFreqConnected are another examples UE will need to determine intra/inter-frequency.
The other 2 features related to inter-frequency are InterFreqHOAndServCellAdd and maxMeasFreqsSCG. For maxMeasFreqsSCG, since it indicates the maximum number of allowed NR frequencies SCG should NR inter-frequency carriers the SN is allowed to configure with PSCell for measurements. We can assume that this can be applied to SSB only since PSCell will need to have SSB. However, InterFreqHOAndServCellAdd will need to be applied to both CSI-RS and SSB.
For SSB, we can use the centre frequency of SSB to identify what is intra-frequency and inter-frequency. They can be defined as:

· Intra-frequency: centre frequency of SSB is the same

· Inter-frequency: centre frequency of SSB is different

Observation 3: It is reasonable to use centre frequency of SSB to define intra/inter-frequency.
From above observation, it seems like the concept of intra and inter-frequency cannot be removed from RAN2 specification. Therefore, it is proposed to define it in RAN2.
Proposal 1: Keep the intra and inter-frequency in NR RAN2 specification. 
Proposal 2: Define the following if SSB is present:

· Intra-frequency: centre frequency of SSB and SCS are the same as serving cell  
· Inter-frequency: centre frequency of SSB is different or SCS is different

3      Conclusion 
Observation 1: intra-frequency cell reselection is one of the example UE will need to determine intra/inter-frequency of cells in idle mode.

Observation 2: useServingCellTimingForSync and IntraFreqConnected are another examples UE will need to determine intra/inter-frequency.

Observation 3: It is reasonable to use centre frequency of SSB to define intra/inter-frequency.

Proposal 1: Keep the intra and inter-frequency in NR RAN2 specification. 

Proposal 2: Define the following if SSB is present:

· Intra-frequency: centre frequency of SSB and SCS are the same as serving cell  

· Inter-frequency: centre frequency of SSB is different or SCS is different
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