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1 Introduction

For the inter-RAT cell reselection related to NR, it has been agreed for both intra 5GC and from 5GC to EPC that [1] 
-
Cell reselection between NR RRC_IDLE and E-UTRA RRC_IDLE is supported;

However, the details remain open. In this contribution, we will discuss the principle and parameters of inter-RAT cell reselection between NR and LTE.

2 Discussion 
2.1 Inter-RAT cell reselection from LTE to NR
1) The principle of the inter-RAT cell reselection from LTE to NR
It is natural that the inter-RAT cell reselection from LTE to NR should be based on the existing inter-RAT cell reselection mechanism from LTE to UTRAN/GERAN/CDMA2000 RATs. The following aspects need to be considered in the inter-RAT cell reselection process.
· Reselection priority
The UE in LTE shall only perform cell reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided. Correspondingly, the IE cellReselectionPriority is used to indicate the absolute priority for UTRAN frequency or group of GERAN frequencies or band class of CDMA2000 HRPD or band class of CDMA2000 1xRTT [2]. For the inter-RAT cell reselection from LTE to NR, we also need to consider a list of frequencies and the corresponding priorities since more than one frequency are supported in NR. 
Proposal 1: a list of frequencies and the corresponding priorities should be considered for the inter-RAT cell reselection from LTE to NR.
· The triggering of the inter-RAT frequency measurement
In LTE, for an inter-RAT frequency with a reselection priority higher than the reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority inter-RAT frequencies. For inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRAN frequency, the measurement elements in the cell selection criterion S is utilized to determine whether the inter-RAT frequency measurement should be performed as follows:
· If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of inter-RAT frequency cells of equal or lower priority.
· Otherwise, the measurements shall be performed. 
It means that in LTE the inter-RAT frequency measurement is triggered only when the camped cell quality does not reach the “minimum requirements” of the UE. For the inter-RAT cell reselection from LTE to NR, there is no reason for its inter-RAT frequency measurement triggering method to stay away from the above method.
Observation 1: the existing triggering method of inter-RAT frequency measurement in LTE is applicable for the inter-RAT cell reselection from LTE to NR.
· Inter-RAT cell reselection criteria
In LTE, if threshServingLowQ is provided in SystemInformationBlockType3, cell reselection to a cell on a higher priority inter-RAT frequency than the serving frequency shall be performed when the following conditions are met:
· more than 1 second has elapsed since the UE camped on the current serving cell;
· A cell of a higher priority RAT fulfils Srxlev > ThreshX, HighP during a time interval TreselectionRAT;
In contrast, cell reselection to a cell on a lower priority inter-RAT frequency than the serving frequency shall be performed when the following conditions are met:
· More than 1 second has elapsed since the UE camped on the current serving cell.
· The serving cell fulfils Srxlev < ThreshServing, LowP and a cell of a lower priority RAT fulfils Srxlev > ThreshX, LowP  during a time interval TreselectionRAT
If multiple cells of different priorities fulfil the cell reselection criteria, cell reselection to a higher priority RAT shall take precedence over a lower priority RAT. Furthermore, if the above criteria is still met by more than one cell belong to another RAT, the UE should reselect the best cell among the cells according to the criteria of that RAT. 
In this aspect, we also have no reason to deny the application of the above criteria on the inter-RAT cell reselection from LTE to NR. The details of the application rely on the ongoing progress of NR, e.g. the cell quality derivation.
Observation 2: the existing inter-RAT cell reselection criteria in LTE is applicable for the inter-RAT cell reselection from LTE to NR.
2) the parameters related to the reselection from LTE to NR
In LTE, the parameters related to inter-RAT cell reselection from LTE to UTRAN/GERAN/CDMA2000 are embodied in SIB6/SIB7/SIB8 respectively. The main parameters related to each inter-RAT cell reselection [3] can be concluded in the following tableⅠ.
TableⅠ. The main parameters related to each inter-RAT cell reselection in LTE
	RAT
	Parameters
	Details

	UTRAN
	· t-ReselectionUTRA
· t-ReselectionUTRA-SF
· carrierFreqListUTRA-FDD
· carrierFreqListUTRA-TDD
	· Parameter “TreselectionUTRAN” in TS 36.304
· Parameter “Speed dependent ScalingFactor for TreselectionUTRA” in TS 36.304
· List of carrier frequencies of UTRA FDD.
· List of carrier frequencies of UTRA TDD.

	GERAN
	· t-ReselectionGERAN
· t-ReselectionGERAN-SF
· CarrierFreqsInfoList
	· Parameter “TreselectionGERAN” in TS 36.304
· Parameter “Speed dependent ScalingFactor for TreselectionGERAN” in TS 36.304
· a list of neighbouring GERAN carrier frequencies, which may be monitored for neighbouring GERAN cells

	CDMA2000
	· t-ReselectionCDMA2000
· t-ReselectionCDMA2000-SF
· bandClassList 
· neighCellList
· ac-BarringConfig1XRTT
	· Parameter “TreselectionCDMA_HRPD” or “TreselectionCDMA_1xRTT” in TS 36.304
· Parameter “Speed dependent ScalingFactor for TreselectionCDMA-HRPD” or TreselectionCDMA-1xRTT” in TS 36.304
· List of CDMA2000 frequency bands
· List of CDMA2000 neighbouring cells
· Contains the access class barring parameters the UE uses to calculate the access class barring factor


It is natural that a new separate SIB should be added to provide the information about NR frequencies (and NR neighbouring cells) relevant for cell re-selection. Considering UTRAN RAT belongs to the scope of 3GPP, the basic structure of the new SIB could refer to SIB6 for the reselection to UTRAN RAT.
Proposal 2: add a new separate SIB to provide the parameters related to the inter-RAT cell reselection from LTE to NR.
2.2 Inter-RAT cell reselection from NR to LTE
1) The principle of the inter-RAT cell reselection from NR to LTE
It has been agreed that LTE cell selection and reselection mechanisms are the baseline for NR, and inter RAT measurements in NR are limited to E-UTRA. Accordingly, the basic inter-RAT cell reselection mechanism in NR can follow that in LTE. Therefore, the principle of the inter-RAT cell reselection from NR to LTE could take that of the inter-RAT cell reselection in LTE as the baseline.
Proposal 3: the principle of the inter-RAT cell reselection from NR to LTE could take that of the inter-RAT cell reselection in LTE as the baseline.
2) the parameters related to the reselection from NR to LTE
Until now most of the details of cell reselection in NR have not been discussed, and thus it is still early to analyse the specific parameters related to inter-RAT reselection. Besides, it has been agreed that
Cell-reselection neighbouring cell information is considered as other SI and can be provided on demand based on UE request.

Accordingly, it is expected that inter-RAT cell reselection information should be classified into other SI.
Proposal 4: the parameters related to the inter-RAT cell reselection from NR to LTE should be embodied as other SI.
3 Conclusion
In this contribution, we discuss the principle and parameters of inter-RAT cell reselection between NR and LTE, and get the following observations and proposals.
For the inter-RAT reselection from LTE to NR:
Observation 1: the existing triggering method of inter-RAT frequency measurement in LTE is applicable for the inter-RAT cell reselection from LTE to NR.
Observation 2: the existing inter-RAT cell reselection criteria in LTE is applicable for the inter-RAT cell reselection from LTE to NR.
Proposal 1: a list of frequencies and the corresponding priorities should be considered for the inter-RAT cell reselection from LTE to NR.
Proposal 2: add a new separate SIB to provide the parameters related to the inter-RAT cell reselection from LTE to NR.
For the inter-RAT reselection from NR to LTE:
Proposal 3: the principle of the inter-RAT cell reselection from NR to LTE could take that of the inter-RAT cell reselection in LTE as the baseline.
Proposal 4: the parameters related to the inter-RAT cell reselection from NR to LTE should be embodied as other SI.
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