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Introduction
In RAN2#116-e meeting, RAN2 agreed the following for cell reselection with RAN slicing: 
	
· A serving cell can provide slice support of neighbour cells.
· Best cell principle for intra-frequency cell reselection should be maintained i.e. UE camps on the strongest cell according to existing cell reselection rules.
· Network broadcasts slice info for the purpose of inter-frequency reselection. This will also need slicing priority for the serving frequency. FFS in which SIB.
· RAN4 is not in the scope of the WI
· Post-meeting email discussion to conclude the questions raised in [AT116-e][241] via the running CR.




R2-2200043 [1] captures the offline discussion summary for the questions raised in RAN2#116-e via the running CR. There are three proposals as below from R2-2200043.
1. RAN2 to further discuss and agree on UE behaviour for sliced-based priority re-selection
A. Solution 4, all NAS-prioritised slices with frequency priorities as well as legacy frequency priorities are considered, without iteration
B. Solution 4, original (UE first uses the frequency priorities of the highest priority slice, and if no cell is found, it will use the priorities of other slices in priority order, and at last it will use legacy priorities)
C. Solution 4, only highest prio slice considered, then legacy priorities considered
Both Existing TP (TP in Annex A) and alternative TP (TP in Annex B) have issues and can be enhanced, based on company contributions. Should resolve the issues and comments raised by companies in this email discussion (in 2.2.2 and 2.2.3).
[bookmark: _Hlk90995367]The following proposal is assumed to apply at least if the slice-based mechanism is specified using the alternative TP (TP in Annex B):
In case prioritised slice is not supported in the highest ranked cell on the target frequency, the UE uses legacy frequency priority for that frequency, until another cell on the target frequency becomes highest ranked cell on the target frequency
One of the main issues as mentioned in proposal 2 is regarding the additional delay due to slice based cell reselection, especially for options B/C. In this contribution we analyse the possible delay and their impacts for these options.
Discussion
In option B, UE first uses the frequency priorities of the highest priority slice, and if no cell is found, it will use the frequency priorities of other slices in priority order, and at last it will use legacy priorities. As per the running CR, UE performs measurements and selects the highest ranked and suitable cell as candidate for camping according to clauses 5.2.4.2, 5.2.4.3, 5.2.4.4, 5.2.4.5, 5.2.4.6 of TS 38.304 using the slice group specific NR frequency priorities. If the highest ranked and suitable cell supports the selected slice, then the UE camps on the cell. Otherwise, in option B, UE will perform measurements and selects the highest ranked and suitable cell for next highest priority slice, and if the cell reselection is not successful, this may continue till frequencies for all the slice/slice group are measured. If no suitable cell is found using slice/slice group specific frequency priorities, then the UE performs legacy cell reselection, i.e. cell reselection according to clause 5.2.4 of TS 38.304 without considering slice/slice group specific frequency priorities. In option C, if cell reselection is not successful for highest priority slice, UE performs legacy cell reselection.
RAN4 defines the measurement requirements for cell reselection. But for taking a decision among the various options, RAN2 needs to have at least some understanding of the possible delay on cell reselection due to various options. We analyse some of the aspects of measurement requirements in this section.
As per TS 38.133 section 4.2.2.4, the UE shall filter SS-RSRP or SS-RSRQ measurements of each measured frequency using at least two measurements spaced by at least Tmeasure,NR_Inter/2. This means that the minimum time required for performing measurements on a frequency to check whether cell reselection criteria is satisfied need to be at least Tmeasure,NR_Inter/2 in addition to the actual time period needed to perform at least two measurements, even when Treselection=0. 
Tmeasure,NR_Inter depends on various factors including frequency range, DRX cycle, UE power class, whether measurement relaxation is applied and the type of measurement relaxation applied, whether cell reselection is subject to CCA etc. and can vary from more than one second to a few seconds. So for option C, there can be an additional delay of at least (Tmeasure,NR_Inter/2+actual time needed for a measurement*2) for performing measurements in the highest priority slice’s frequencies, to determine that no cell is suitable for cell reselection with highest priority slice and to start legacy cell reselection. 

With option B, measurements of frequencies supporting lower priority slices or those with only legacy priorities will be started only after the measurements of all higher priority slices are completed and it is decided that cell reselection criteria is not fulfilled for such slices. Normally in legacy, a UE can perform measurements on multiple frequencies during this time period if it needs to, since an idle UE has the opportunity to measure a frequency during each SMTC window, SMTC window periodicity can be from 5ms and is much smaller than Tmeasure,NR_Inter and in many cases UEs with multiple antennas may be able to measure multiple frequencies in parallel.
In other words, the frequencies not supporting currently considered slice will not be measured during this time period, even if UE is capable of measuring more frequencies. When the number of slices increases, this delay also will increase. In short, cell reselection delay for option B can be higher than legacy cell reselection.
Observation 1: Cell reselection delay for option B can be higher than legacy cell reselection.  When the number of slices increases, this delay also will increase.
From TS 38.133, UE searches for higher priority frequency layers when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, at least every Thigher_priority_search. Thigher_priority_search = (60 * Nlayers) seconds, where Nlayers is the total number of higher priority NR and E-UTRA carrier frequencies. When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure,NR_Inter. 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. When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE needn’t measure lower priority or equal priority frequencies, and even for the higher priority frequencies, the requirements are relatively relaxed.
When Srxlev <= SnonIntraSearchP and Squal <= SnonIntraSearchQ, UE need to measure both higher priority and low/equal priority frequencies. We notice that the additional delay from multiple iterations may lead to UE not satisfying measurement requirements with option B. Even with Treselection=0, UE will not start measuring a frequency belonging to a lower priority slice or only in the legacy priority list before (Tmeasure,NR_Inter/2+actual time needed for a measurement *2)*no. of higher priority slices, even if it is capable of measuring all the frequencies during this time. Some of such frequencies belonging to a lower priority slice, could be even having a higher priority than the current serving frequency, i.e. for such frequencies, the measurement requirements for higher priority frequencies need to be applied.
Observation 2: With option B, when Srxlev <= SnonIntraSearchP and Squal <= SnonIntraSearchQ, additional delay may be more serious than when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. 

In addition to this, for both option B and C, we also note that Treselection can have an impact on the delay in starting measurements for legacy cell reselection. As mentioned in the running CR, UE performs measurements and selects the highest ranked and suitable cell as candidate for camping according to clauses 5.2.4.2, 5.2.4.3, 5.2.4.4, 5.2.4.5, 5.2.4.6 and hence UE need to satisfy existing Treselection criteria also for slice based cell reselection. If Treselection timer has a non zero value and the inter-frequency cell is satisfied with the reselection criteria, the UE shall evaluate this inter-frequency cell for the Treselection time. If this cell remains satisfied with the reselection criteria within this duration, then the UE shall reselect that cell. With option C, in case of cell for highest priority slice doesn’t remain satisfied with reselection criteria for Treselection time, UE will start to measure frequencies according to legacy cell reselection criteria. Theoretically, there can be multiple cells where Treselection can fail. However, even if we consider the case where evaluation fails in one cell during Treselection, there can be an additional delay of up-to seven seconds, for starting legacy cell reselection measurements, as Treselection range is from zero seconds to seven seconds.

When the UE is in good coverage area, as when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, we think that additional impact of delay due to Treselection may be less severe since the number of frequencies to be searched may be less and the requirements are relatively relaxed. But when the UE is in low coverage, as when Srxlev <= SnonIntraSearchP and Squal <= SnonIntraSearchQ, the impact on delay may be more.

Observation 3: For option B and option C, there may be an additional delay due to Treselection.

Since the additional delay increases with the number of slices in option B, it is clear that delay from option B is higher than option C. 

Proposal 1: RAN2 to note that the delay from option B is higher than option C.

Proposal 2: If option B is chosen, when Srxlev <= SnonIntraSearchP and Squal <= SnonIntraSearchQ, skip further iterations and directly go to legacy cell reselection.

While we did an analysis on the possible delays for different options and tried to quantify them so that a proper direction can be set, we acknowledge that measurement requirements are primarily a RAN4 topic and we need to check with RAN4 if they have any concern.

Proposal 3: Send an LS to RAN4 informing RAN2 decisions and requesting for any comments.

Conclusion
Observation 1: Cell reselection delay for option B will be higher than legacy cell reselection.  When the number of slices increases, this delay also will increase.
[bookmark: _GoBack]Observation 2: With option B, when Srxlev <= SnonIntraSearchP and Squal <= SnonIntraSearchQ, additional delay may be more serious than when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. 
Observation 3: For option B and option C, there may be an additional delay due to Treselection.

Proposal 1: RAN2 to note that the delay from option B is higher than option C.

Proposal 2: If option B is chosen, when Srxlev <= SnonIntraSearchP and Squal <= SnonIntraSearchQ, skip further iterations and directly go to legacy cell reselection.

Proposal 3: Send an LS to RAN4 informing RAN2 decisions and requesting for any comments.
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