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1 Introduction
In this contribution, we will discuss inter-RAT requirements in RRC_IDLE and INACTIVE states in TS 38.133.
According to the agreed Way Forwards in [1,2], for RRC_IDLE and INACTIVE states in SA mode RAN4 will develop inter-RAT E-UTRA FDD/TDD RSRP and RSRQ measurement requirements which are to be captured in TS 38.133:
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* Inter-RAT E-UTRA requirements needed for mobility from NR to E-UTRAN in TS 38.133:

No. | Requirements in RRC IDLE and INACTIVE States (TS 38.133) Comments
11| Measurements of inter-RAT E-UTRAN FDD/TDD cells Measurement on RSRP and RSRQ
12 | UE measurement capability No. of E-UTRA FDD/TDD carriers to monitor
13 | Maximum interruption in paging reception Details are FFS
No. | Requirements in RRC CONNECED State (TS 38.133) Comments
14 | NR—E-UTRAN FDD/TDD Handover Details are FFS
15 | RRC Connection Release with Redirection to E-UTRAN FDD/TDD | Details are FFS
16 | Applicable Gap Pattern Configurations As defined in Table 9.1.2-2 in TS 38.133
17 | UEmeasurement capability - No. of E-UTRA FDD/TDD carriers to monitor
- Maximum allowed layers for multiple monitoring
18 | NR—E-UTRAN FDD/TDD Measurements Cell search and RSRP/RSRQ L1 period
19 | Event Triggering and Reporting Criteria Ecat = 10 per RAT (E-UTRA TDD or FDD)

Note: Other inter-RAT E-UTRA requirements are not precluded depending on procedures defined in RAN1/RAN2





Related RAN2 agreements on cell selection/reselection rules from RAN2 NR AH1801:

…

2
Cell selection criterion (S criterion) is applied to cell selection and reselection. 

3
 Both RSRP and RSRQ are considered in S criterion. 
…

12
 Same cell reselection process as LTE is applied for inter-F/RAT with the different reselection priority. 

13
 Separate threshold to skip intra-F measurements and inter-F/RAT measurements to the same/lower reselection priority as in LTE is applied. 
The crietria for inter-RAT cell selection and reselection specified in TS 38.304 are also shown in Annex A below.
2 On Inter-RAT Requirements in RRC_IDLE/INACTIVE in TS 38.133
RAN4 will introduce inter-RAT E-UTRAN FDD and TDD cell reselection requirements, which are to be captured in Sections 4 and 5 of TS 38.133 for RRC_IDLE and RRC_INACTIVE. In LTE, the corresponding E-UTRA requirements are specified separately for FDD and TDD, so the same approach is proposed also for the inter-RAT E-UTRAN measurements in TS 38.133.  
· Proposal 1: Separate sections are used for the inter-RAT E-UTRAN FDD measurement requirements and inter-RAT E-UTRAN TDD measurement requirements.
There exist only SA procedures for inter-RAT E-UTRAN measurements and not for NSA.
· Proposal 2: Clarify explicitly that the requirements apply for SA.
RAN2 has not introduced LTE eDRX_IDLE cycles in NR. The longest DRX in RRC_IDLE and INACTIVE according to [3] is 2.56 s.
· Proposal 3: The measurement requirements in RRC_IDLE and INACTIVE are specified for DRX cycles up to 2.56 s. 

The newly introduced NR INACTIVE state is very similar to RRC_IDLE, it is therefore expected that the inter-RAT E-UTRAN requirements specified for RRC_IDLE can be reused to a large extent also for the INACTIVE state.
· Proposal 4: Specify inter-RAT E-UTRAN requirements for RRC_IDLE, based on the procedures described in TS 38.304. For the INACTIVE state, refer to the requirements for RRC_IDLE.
When measurement capability for RRC_IDLE was discussed, it was agreed [1] to reuse the NSA agreements:
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The numbers of E-UTRAN frequency layers in NSA are specified in 38.133 as follows:

-
Depending on UE capability, [6] E-UTRA TDD inter-frequency carriers configured by E-UTRA PCell [15], and

-
Depending on UE capability, [6] E-UTRA FDD inter-frequency carriers configured by E-UTRA PCell [15].
Counting also the E-UTRA PCell in NSA, the number of E-UTRAN frequency layers becomes 7.

Therefore 7 inter-RAT E-UTRAN frequency layers for each of the FDD and TDD are reasonable to assume also for the RRC_IDLE and INACTIVE.
· Proposal 5: In RRC_IDLE and INACTIVE, the UE shall monitor up to 7 inter-RAT E-UTRAN FDD frequency layers and up to 7 inter-RAT E-UTRAN TDD frequency layers.

Unlike for inter-RAT UTRAN in LTE, for inter-RAT E-UTRAN in NR the UE shall be able to meet the corresponding requirements even when the serving cell does not provide any explicit neighbour cell list but carrier frequency information and bandwidth information only. This need to be stated in the requirements.
· Proposal 6: It is clarified that the inter-RAT E-UTRAN requirements shall apply even if the serving cell does not provide any explicit neighbour cell list.
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 7: 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.
· Proposal 8: 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: Separate sections are used for the inter-RAT E-UTRAN FDD measurement requirements and inter-RAT E-UTRAN TDD measurement requirements.

· Proposal 2: Clarify explicitly that the requirements apply for SA.
· Proposal 3: The measurement requirements in RRC_IDLE and INACTIVE are specified for DRX cycles up to 2.56 s. 

· Proposal 4: Specify inter-RAT E-UTRAN requirements for RRC_IDLE, based on the procedures described in TS 38.304. For the INACTIVE state, refer to the requirements for RRC_IDLE.
· Proposal 5: In RRC_IDLE and INACTIVE, the UE shall monitor up to 7 inter-RAT E-UTRAN FDD frequency layers and up to 7 inter-RAT E-UTRAN TDD frequency layers.
· Proposal 6: It is clarified that the inter-RAT E-UTRAN requirements shall apply even if the serving cell does not provide any explicit neighbour cell list.
· Proposal 7: 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 8: RAN4 specifies requirements for higher and lower priority search and measurements for inter-RAT E-UTRA cells, based on S-criteria 
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Annex A: Inter-RAT cell reselection criteria from draft TS 38.304
5.2.4.5

NR Inter-frequency and inter-RAT Cell Reselection criteria

If threshServingLowQ is broadcast in system information and more than X 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 X 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.

Cell reselection to another RAT, for which Squal based cell reselection parameters are broadcast in system information, shall be performed based on the Squal criteria if the UE supports Squal (RSRQ) based cell reselection to NR from all the other RATs provided by system information which UE supports. Otherwise, cell reselection to another RAT shall be performed based on Srxlev criteria.
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