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1 Introduction

In RAN4#86, inter-RAT cell reselection requirements for NR RRC_IDLE were agreed. However, there are still TBDs in these requirements.
2 Discussion

Like for LTE, RAN4 needs to specify:

· the time TDetect, E-UTRA FDD and TDetect, E-UTRA TDD for E-UTRA FDD and TDD, respectively, during which the UE shall evaluate whether newly detectable cells have met the reselection criteria;

· the time TMeasure, E-UTRA FDD and TMeasure, E-UTRA TDD for E-UTRA FDD and TDD, respectively, during which the UE repeats measuring the cells which have been detected and for which the cell reselection criteria have been met (however, if, after detecting a cell in a higher priority search, it is determined that reselection has not occurred then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection);

· the time TEvaluate, E-UTRA FDD and TEvaluate, E-UTRA TDD for E-UTRA FDD and TDD, respectively, during which the UE shall be able to evaluate that an already identified E-UTRA cell has met reselection criterion.
The parameters TDetect, E-UTRA FDD, TDetect, E-UTRA TDD, TMeasure, E-UTRA FDD, TMeasure, E-UTRA TDD, TEvaluate, E-UTRA FDD, and TEvaluate, E-UTRA TDD can be specified as in the tables below.

Table 1. TDetect, E-UTRA FDD, TMeasure, E-UTRA FDD, and TEvaluate, E-UTRA FDD for inter-RAT E-UTRA FDD cells

	DRX cycle length [s]
	TDetect, E-UTRA FDD [s]

(number of DRX cycles)
	TMeasure, E-UTRA FDD [s] (number of DRX cycles)
	TEvaluate, E-UTRA FDD [s] (number of DRX cycles)

	0.32
	25.6 (80)
	3.84 (12)
	7.68 (24)

	0.64
	25.6 (40) 
	3.84 (6)
	7.68 (12)

	1.28
	25.6 (20)
	3.84 (3)
	7.68 (6)

	2.56
	51.2 (20)
	7.68 (3)
	15.36 (6)


Table 2. TDetect, E-UTRA TDD, TMeasure, E-UTRA TDD, and TEvaluate, E-UTRA TDD for inter-RAT E-UTRA TDD cells

	DRX cycle length [s]
	TDetect, E-UTRA TDD [s]

(number of DRX cycles)
	TMeasure, E-UTRA TDD [s] (number of DRX cycles)
	TEvaluate, E-UTRA TDD [s] (number of DRX cycles)

	0.32
	25.6 (80)
	3.84 (12)
	7.68 (24)

	0.64
	25.6 (40) 
	3.84 (6)
	7.68 (12)

	1.28
	25.6 (20)
	3.84 (3)
	7.68 (6)

	2.56
	51.2 (20)
	7.68 (3)
	15.36 (6)


· Proposal 1: The parameters TDetect, E-UTRA FDD, TMeasure, E-UTRA FDD, and TEvaluate, E-UTRA FDD are specified as in Table 1. The parameters TDetect, E-UTRA TDD, TMeasure, E-UTRA TDD, and TEvaluate, E-UTRA TDD are specified as in Table 2.

Like in LTE, an NR UE may also be provided with absolute priorities for different NR frequencies or inter-RAT frequencies via the system information, by inheriting from another RAT at inter-RAT cell (re)selection, or via dedicated signaling. The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided. In LTE, there exist a requirement that a UE configured with DRX shall search every layer of higher priority at least every THigher_priority_search = (60 * Nlayers) seconds, where Nlayers is the total number of configured higher priority E-UTRA and inter-RAT carrier frequencies and is additionally increased by one if one or more groups of GSM frequencies is configured as a higher priority. A similar requirement may be envisioned also for NR, e.g., a UE configured with DRX shall search every layer of higher priority at least every THigher_priority_search = (max(25.6, 20 * DRX cycle length) * Nlayers) seconds.

However, in the current TS 38.133, the higher priority search is not even mentioned in inter-RAT cell reselection requirements for RRC_IDLE.
· Proposal 2: RAN4 specifies requirements for higher and lower priority search and measurements for inter-RAT E-UTRA cells, based on S-criteria.
3 Summary

The following have been proposed in this contribution:

· Proposal 1: The parameters TDetect, E-UTRA FDD, TMeasure, E-UTRA FDD, and TEvaluate, E-UTRA FDD are specified as in Table 1. The parameters TDetect, E-UTRA TDD, TMeasure, E-UTRA TDD, and TEvaluate, E-UTRA TDD are specified as in Table 2.
· Proposal 2: RAN4 specifies requirements for higher and lower priority search and measurements for inter-RAT E-UTRA cells, based on S-criteria.
Annex A: Inter-RAT cell reselection criteria from TS 38.304

3.1.1.1 5.2.4.5

NR Inter-frequency and inter-RAT Cell Reselection criteria
If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a higher priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:

-
A cell of a higher priority NR or EUTRAN FDD RAT/ frequency fulfils Squal > ThreshX, HighQ during a time interval TreselectionRAT; or
-
A cell of a higher priority EUTRAN TDD frequency fulfils Srxlev > ThreshX, HighP during a time interval TreselectionRAT.
Otherwise, cell reselection to a cell on a higher priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:

-
A cell of a higher priority RAT/ frequency fulfils Srxlev > ThreshX, HighP during a time interval TreselectionRAT; and

-
More than X second has elapsed since the UE camped on the current serving cell.
Cell reselection to a cell on an equal priority NR frequency shall be based on ranking for Intra-frequency cell reselection as defined in sub-clause 5.2.4.6.

If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a lower priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-
The serving cell fulfils Squal < ThreshServing, LowQ and a cell of a lower priority NR FDD RAT/ frequency fulfils Squal > ThreshX, LowQ during a time interval TreselectionRAT; or

Otherwise, cell reselection to a cell on a lower priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-
The serving cell fulfils Srxlev < ThreshServing, LowP and a cell of a lower priority RAT/ frequency fulfils Srxlev > ThreshX, LowP  during a time interval TreselectionRAT; and

-
More than X second has elapsed since the UE camped on the current serving cell.

Editor’s NOTE: The SIB to broadcast inter-frequency and inter-RAT cell reselection parameters is FFS. The value of X above is FFS.  
Cell reselection to a higher priority RAT/ frequency shall take precedence over a lower priority RAT/ frequency, if multiple cells of different priorities fulfil the cell reselection criteria.
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