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Introduction
One of the RAN2-lead objectives in the slicing WID [1] slice-based cell reselection is:  
· To assist cell reselection, broadcast the supported slice info of the current cell and neighbour cells, and cell reselection priority per slice in system information message. 

In RAN2#113bis-e [2] and RAN2#114-e [3] the following agreements were made for cell reselection criteria of slicing.

	RAN2#113bis-e agreements:

1	RAN2 aligns with SA2 assumption that support of slices in a TA is homogenous also for Rel-17 (i.e. all cells within a TA supports the same slice availability). If SA2 decides to support heterogeneous deployments, RAN2 can revisit this.

2	The criteria for determining the cell reselection priority for inter-frequency cell reselection should not be left to UE implementation, but should be defined in the specification (just like cell reselection priorities currently). The details of slice info and how the UE determines its priority list from slice info is FFS. 

2b	FFS how to define slice priorities for reselection and how to handle conflicts between different priorities (e.g. broadcast vs. dedicated slice-specific priorities)

5	UE is only configured with either the existing dedicated priority configuration or the slice info in RRC Release.

3	In the case that slice info is also provided to the UE in the RRC Release message while SIB also provides the slice info, UE follows the dedicated slice info from RRC Release while T320-like timer is running and only if it expires that it follows the slice info in the SIB

4	In the case that existing dedicated priority configuration is provided to the UE in the RRC Release message while SIB also provides the slice info, UE follows the dedicated priority configuration while T320 is running as per legacy and only if it expires that it follows the slice info in the SIB

6	 For UE supporting slice based cell reselection, the UE should use slice info in the SIB for cell reselection if both slice info and existing cell reselection priority is broadcast in the SIB.	




	RAN2#113bis-e agreements:

1: With regard the main solution for prioritisation for slice based cell reselection, the following topics to be the initial focus for discussion: Details of slice availability in terms of Slice grouping and frequency priority information for broadcast and RRC Release message,  usage of “intended slice” (FFS whether we use this term in specification), UE prioritisation of slice when there is more than one intended slice and how UE determines frequency priority for inter-frequency cell reselection based on these.

2: Following topics are only considered after some progress on the main solution for prioritisation for slice based cell reselection: which SIB(s) to carry slice availability, whether an LS to SA3 is needed (if SST/SD is agreed for slice info), whether SIB segmentation/on-demand is required (if new SIB is defined).

3: Other topics that have some support and could be discussed further depending on companies providing more details on the motivation and level of support: slice based reselection for MO, different RSRP/RSRQ thresholds for inter and intra-frequency slice based cell reselection, need for Validity area in RRC Release



	RAN2#114-e agreements:

1: Frequency priority mapping for each slice (slice -> frequency(ies) -> absolute priority of each of the frequency) is provided to a UE.
Note: Signaling optimizations are not excluded.
Note: "slice may also mean "slice group"

1b: Frequency priority mapping for each of the slice (slice -> frequency(ies) -> absolute priority of each of the frequency) is part of the “slice info” agreed to be provided to the UE using both broadcast and dedicated signaling.

2: RAN2 kindly allow one more meeting cycle for understanding the necessity of Slice priority along with the following shortlisted solution directions for Idle mode mobility:
a)	Option 4): Slice priority first looping over slice-frequency combination
b)	Option 5): Maximize slice support
c)	Option 6): Frequency priority of highest priority slice with adjustment based on actually supported slice(s) in best ranked cell, without multiple iterations of cell reselection
d)	Option 7): Perform legacy cell reselection mechanism based on slice specific frequency priority

3: RAN2 consider a scenario in its work for slice specific cell (re)selection where it is possible that (Suitable) cells on the same frequency belonging to different TAs support different Slice(s).

4: Working assumption: The Best cell principle according to absolute priority reselection criteria specified in clause 5.2.4.5 of TS38.304 needs to be met also for slice specific cell (re)selection.

6: In addition to proposal 2, following aspects are FFS:
a)	Content of “Slice Info” – to what extent the information needs to be and should be provided to support the Principle in proposal 5
b)	If used, who provides the “Slice priority” (NAS/ AS, UE/ Network)
c)	Can RAN2 continue to use “intended” slice for initial registration and idle-mode mobility
d)	How UE in each of the solutions from proposal 2 uses slice info for cell reselection if both slice info and existing




In this contribution, we provide our views on how the slice-based cell reselection prioritization should work to provide flexibility to operators.  
Discussion
Cell reselection prioritization
On top of legacy procedures, RAN2#114-e [3] agreed four different options for further discussion. In this contribution, we will focus on options 4 and 7 [3].

It was agreed in RAN2#114-e [3] that the frequency priority mapping for each slice is performed per slice, or group of slices, following the convention “slice -> frequency(ies) -> absolute priority of each of the frequency” and as such this information is part of the “slice info”. With this information, each UE will know the frequency prioritization for each slice. On the other hand, current agreements [2] [3] will indicate the frequency priority per slice but it is still pending how the slice can be prioritized. Slice deployments will be homogenous as captured in SA2 agreements [4].

In order to prioritize the slices, this proposal may use NAS signalling or an implicit radio method. A simple solution for implicit radio signalling can  rely on signalling method where the first indicated slice has priority over the second slice, the second has priority over the third and so on.

Observation 1: NAS or an implicit signalling can be used to indicate slice priorities. 

In this paper, it is proposed a combination for options 4 and 7. The idea is captured in Figure 1. The concept is prioritize a slice or a set of slices with a single loop.
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[bookmark: _Ref78875923]Figure 1 sequence to prioritize slice - frequency combo

In STEP 1 it is assumed the UE knows how the network has prioritized the slices. The specific method, via NAS or radio signalling, is FFS. 

In STEP 2, the UE extracts the information send by the network. It will consider its supported slices only to avoid unnecessary operations. For broadcasted signalling, it is possible that not all the slices broadcasted are intended slices for the UE. This will reduce the power consumption since the UE doesn’t evaluate non-intended slices. If the UE doesn’t support any of the slices indicated, it will directly fallback to legacy procedures reducing the time to camp in a cell. 

Proposal 1: the UE only considers its intended slices.

Proposal 2: if the UE doesn’t support any slice, it will fallback to legacy procedures immediately.

The UE makes a single list of frequency priorities in STEP 3 to start the slice-base cell reselection prioritization. The following example shows how our proposal works considering the slice information where the higher is the number, the higher is the frequency priority:
· Slice_URLLC -> [ freq_A, freq_B, freq_C] -> [6, 7, 2]
· Slice_eMBB -> [freq_A, freq_B, freq_C, freq_D, freq_E] -> [5, 5, 6, 2, 2]

In this example, it is shown how the solution works with radio signalling. URLLC slice is sent before eMBB slice so URLLC has priority. UE_1 supports both, URLLC and eMBB, UE_2 supports eMBB only and UE_3 supports none. In this example, after STEP 3, each UE will have their frequency list: 
· UE_1 frequency priority will be [freq_B, freq_A, freq_C, freq_C, freq_A, freq_B, freq_D, freq_E];
· UE_2 frequency priority will be [freq_C, freq_A, freq_B, freq_D, freq_E];
· UE_3 goes to STEP 8.

It is observed that after STEP 3, a UE may have duplicated frequencies. These duplicates will be removed in STEP 4 to avoid unnecessary operations. Following the example, after STEP 4, each UE will remain with a frequency priority list without duplicates:
· UE_1 [freq_B, freq_A, freq_C, freq_C, freq_A, freq_B, freq_D, freq_E];
· UE_2 [freq_C, freq_A, freq_B, freq_D, freq_E];

Proposal 3: the UE prioritizes the slice and within the slice, the frequency.

Proposal 4: the UE will work with a non-duplicated frequency list where frequencies are prioritized based on intended slices.

In STEP 5, each UE will check its first frequency on its list. UE_1 will evaluate freq_B and UE_2 will consider freq_C as result of the frequency list on STEP 4.

In STEP 6, the UE checks if the cell is suitable to camp. If the cell is suitable, the UE will camp on it even it is not the best rank cell and the process ends. If the cell is not suitable, there are two different paths. If the UE still have frequencies on its list, it moves to STEP 7 where the next frequency is selected. Ensuing the example, after UE_1 doesn’t find a suitable freq_B cell, it will select freq_A and then, it will go to STEP 5. For UE_2, if a suitable cell isn’t found using freq_C, it will take freq_A and go to STEP 5. This process is repeated until a suitable cell is found or there are no more frequencies to check based on slice priorities. If there aren’t more frequencies on the list and the UE haven’t found a suitable cell, it will go to STEP 8, legacy cell reselection procedures, to ensure the UE camps in a cell.

Observation 2: slice prioritization per UE is achieved with a single loop.

Proposal 5: in case the UE can’t do cell reselection based on slice priority, it will fallback to legacy mechanisms.

As part of [3] agreements, it was captured as a note that slice may also mean "slice group" so it is possible to share the same frequency priorities to several slices. This fact allows that the  proposed method can be also used by operators that are interested in frequency prioritization no matter the slice. In the most extreme use case, an operator will include all the slices in the slice group which implies prioritization is based on frequency. With the previous example, it is possible to engineer the network in a way that the slice group contains all slices supported so the frequency priority for URLLC and eMBB is shared:
· [slice_URLLC, Slice_eMBB] -> [freq_A, freq_B, freq_C, freq_D, freq_E] -> [5, 5, 3, 7, 7]

Observation 3: an operator can easily prioritize per slice or per frequency.

Alternativity, a UE performs the frequency measurements for all the frequencies in the list, Figure 2, as part of STEP 5. With all the measurements done, STEPS 6 and 7 remains as they were 
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[bookmark: _Ref79046083]Figure 2 alternative sequence to prioritize slice - frequency combo
Conclusion
Observation 1: NAS or an implicit signalling can be used to indicate slice priorities.
Observation 2: slice prioritization per UE is achieved with a single loop.

Observation 3: an operator can easily prioritize per slice or per frequency.


Proposal 1: the UE only considers its intended slices.

Proposal 2: if the UE doesn’t support any slice, it will fallback to legacy procedures immediately.

Proposal 3: the UE prioritizes the slice and within the slice, the frequency.

Proposal 4: the UE will work with a non-duplicated frequency list where frequencies are prioritized based on intended slices.

Proposal 5: in case the UE can’t do cell reselection based on slice priority, it will fallback to legacy mechanisms.
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