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1 Introduction

In RAN2#113bis-e, the following agreements are achieved,

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.
 

· 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
And, in RAN2#114-e, the following agreements are achieved, 
· 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.
This contribution provides our further considerations on slice-specific cell reselection.
2 Discussion

2.1 Slice indication in SIB or RRCRelease for cell reselection
It is agreed in RAN2#113e, to assist cell reselection, the gNB can broadcast the supported slice info of the current cell, slice info of neighbour cells, and cell reselection priority per slice. One left issue is how to provide slice indication to avoid the security issue and large payload size. During SI, companies suggest the following potential solutions, including providing only SST, on-demand SIB, SIB segmentation, slice grouping (if any), or slice associated UAC information. Note that other solutions are also not precluded. 
In the following, we provide a table to compare potential solutions.
Table 1 Comparison between potential solutions for slicing info indication
	
	Pros
	Cons

	SST
	· Simple
· No work on slicing indication definition 
	· SST exposure

· Not support SD field differentiation
· Lower flexibility on slice grouping 

	On-demand SIB
	· No payload size issue
	· SST+SD exposure

	SIB segmentation
	· No payload size issue 
	· SST+SD exposure
· Huge workload on SIB segmentation mechanism design

	Slice grouping
	· No payload size issue

· No security issue
	· Limited workload on slice grouping design 

	slice associated UAC
	· No payload size issue

· No security issue

· No work on slicing indication definition
	· Different intention from ODAC, i.e. ODAC is designed for access control, but slice grouping is to group the slices with similar characteristics.
· Limited value range of ODAC (32~63), which may not support hundreds of slices.

· The misunderstanding on the supported slice between UE and the gNB, since not all S-NSSAIs in one ODAC are required to be supported by the same gNB.

	Slice index 
	· No security issue
	· Payload issue if multiple slices are broadcasted
· Limited workload on slice index design


Considering the pros and cons listed for each solution, if the supported slice is limited and RAN2 agrees to resolve the security concern on S-NSSAI exposure, slice index instead of slice identity is used to identify the supported slice. If there are multiple supported slices, slice grouping is recommended, and slice grouping index is used to identify the supported slice(s). The relationship between slice index/slice group index and slice identity can be indicated via NAS or dedicated RRC, e.g. RRCRelease. On the other hand, if the security risk is not a big issue, SST or slice grouping can be considered, and the latter one is recommended for future-proof.
Proposal 1 If RAN2 agrees to resolve the security concern on S-NSSAI exposure, introduce slice group index. The association between slice group index and slice identity can be indicated via the NAS message.

2.2 Slice info in RRCRelease for cell reselection
In legacy, the UE-specific frequency priorities based on RFSP are indicated in RRCRelease. If the UE-specific value for a slice is supported, we can use a similar way, i.e. the gNB indicates slice identity and per-slice frequency priority with the UE-specific value via RRCRelease message. In general, slice related cell reselection info indicated in RRCRelease shall override the one associated with the same slice indicated in SIB. 
In one implementation, if slice-specific frequency priorities for one slice are provided by both SIB and RRCRelease with different values, the UE follows slice-specific frequency priority from RRCRelease while T320-like timer is running. When the T320-like timer expires, the UE follows slice-specific frequency priority from SIB. Also, if the existing priority configuration is provided in SIB while the slice indication and per-slice frequency priority are provided in RRCRelease, the UE follows the slice indication and per-slice frequency priority from RRCRelease while the T320-like timer is running. When the T320-like timer expires, the UE follows the existing dedicated priority configuration from SIB.
As we agreed, the slice info is area-dependent. Even if the cells associate with the same frequency, they can serve different slices when they belong to different TAs. Assuming UE1 is indicated via RRCRelease from cell1 in TA1 that slice 1 is supported on F1, such information may not be valid if the UE quickly move out to another TA which is also deployed with F1 but does not support slice 1. To resolve this issue, i.e.,   avoid the dedicated priority always overwrites the broadcast priority, we may indicate the “restricted area”, e.g. cells, frequencies, for the usage of per-slice frequency priority indicated in RRCRelease. It benefits the scenario which is area-dependent. 
Proposal 2 RAN2 considers to indicate the “restricted area”, e.g. cells, frequencies, for the usage of per-slice frequency priority indicated in RRCRelease, i.e. per-slice frequency priority indicated in RRCRelease is only valid in the restricted area.
2.3 Slice selection 
During the SI phase, the intended slice is elaborated as the following,
-
In case of cell selection and reselection, the intended slice means the allowed or requested S-NSSAI(s).

-
For the initial registration, and requesting new S-NSSAI(s): intended slices = Requested S-NSSAI(s)

-
For idle-mode mobility: intended slices = allowed S-NSSAI(s)
Considering slice-specific cell selection is excluded now, there is no need to consider the first bullet since the initial registration procedure is related to cell selection. For idle-mode mobility, the allowed S-NSSAI(s) can be delivered to the UE AS from the UE NAS when NAS related procedure is performed. But, it is also acceptable to leave to SA2/CT1 to confirm/decide which kind of slices are provided to the UE AS for cell reselection. 
In addition, we should note that sometimes cell reselection is not triggered by the NAS procedure, but by UE mobility. For this case, the UE AS should decide which slices are the intended slices. As one possible consideration, the UE AS may need to store the obtained intended slice from the UE NAS, and use the stored intended slice for cell reselection for mobility case. As we agreed in the SI phase, the intended slice will be the allowed S-NSSAI(s), which can be confirmed by SA2/CT1.
Proposal 3 RAN2 confirms that the UE AS needs to store the allowed S-NSSAI(s) received from the UE NAS and use the stored allowed S-NSSAI(s) for cell reselection for the mobility case. 
There may be more than one slice provided from NAS to AS. In this case, it should be decided which slice is selected. Considering that different slices associate with the different priorities/QoS, which is unknown to the RAN side, we prefer that the slice priority is provided to the UE AS from the UE NAS. Accordingly, the UE NAS can obtain the slice priority via NAS signalling or NAS itself (i.e. UE implementation).
Proposal 4 RAN2 confirms that the slice priority is provided to the UE AS from the UE NAS.
3 Conclusion

Based on the discussion above, we propose the following:
Proposal 1
If RAN2 agrees to resolve the security concern on S-NSSAI exposure, introduce slice group index. The association between slice group index and slice identity can be indicated via the NAS message.
Proposal 2
RAN2 considers to indicate the “restricted area”, e.g. cells, frequencies, for the usage of per-slice frequency priority indicated in RRCRelease, i.e. per-slice frequency priority indicated in RRCRelease is only valid in the restricted area.
Proposal 3
RAN2 confirms that the UE AS needs to store the allowed S-NSSAI(s) received from the UE NAS and use the stored allowed S-NSSAI(s) for cell reselection for the mobility case.
Proposal 4
RAN2 confirms that the slice priority is provided to the UE AS from the UE NAS.
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