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Discussion and decision
1 Introduction
In RAN2#113bis-e meeting, the agreements below were made for slice-based cell reselection [1]:
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.
 

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

Referring to above agreements, we discuss in this contribution the following aspects:
1. Indication of slice availability
2. Key principles to apply for slice aware cell reselection
3. Need to redefine “intended slice” for cell reselection in inactive state?
2 Discussion
2.1 Indication of slice availability
As outcome of offline discussion [2] the company positions on the options for indicating slice availability were as follows:
	Option
	# of supporting companies

	Slice group
	17

	TA based solution
	1

	SST
	7

	Encoded slice info
	1

	Slice based access category
	1


In view of the outcome from last meeting we suggest not to pursue the options which are supported by the proponents only. Furthermore, we think that using SST value is not appropriate due to the fact that slice configurations of same SST value may differ across PLMNs and within PLMNs as well, and there may be still security issues for disclosing SST value in cleartext. As consequence, we suggest to go with majority view and adopt the slice group approach as it solves the potential issues on security, signaling overhead and allows grouping of slices in accordance with network prioritization for slice aware cell reselection and initial RACH access.
Proposal 1: Adopt the slice group approach for indicating slice availability in the network.
2.2 Key principles to apply for slice aware cell reselection
According to Rel-15/16 NR specifications the cell reselection is based on absolute frequency priority information, and the UE only performs cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information and for which an absolute frequency is provided. Furthermore, for power saving purposes, the UE starts with evaluating (i.e. measuring) candidate cells for reselection only when the following cell reselection evaluation criteria are met, for further details see TS 38.304 and TS 38.133:
· For every frequency layer of higher priority at least every 

Thigher_priority_search = (60 * Nlayers) seconds, where Nlayers is the total number of higher priority NR and E-UTRA carrier frequencies broadcasted in system information

· For inter-frequency/inter-RAT frequency layers of equal, higher or lower priority when

Srxlev ≤ SnonIntraSearchP AND Squal ≤ SnonIntraSearchQ
· For intra-frequency layer when

Srxlev ≤ SIntraSearchP AND Squal ≤ SIntraSearchQ
The cell reselection method based on absolute frequency priority information was inherited from LTE since it works and ensures a predictable UE behaviour.
However, in [3] a solution for slice aware cell reselection is described with following key characteristics:
· The legacy cell reselection priorities (absolute frequency priorities) which are currently signaled in SIB or RRC release message do not apply.
· The signaling of slice availability and slice priorities for cell reselection is done on area-basis.
· For each area the UE derives the absolute priority of a frequency with the priority value corresponding to the highest priority slice supported by the highest ranked cell.

After analyzing the solution in more detail we have concerns on the proposed principles for slice aware cell reselection:

· The cell reselection priorities which the UE determines are not absolute frequency priorities anymore. That means, the UE determines now relative frequency priorities which are dependent on the location of the UE and only valid there. 
· It may result in significant different cell reselection behaviour of legacy UEs (i.e. UEs not supporting the slice aware cell reselection) and UEs supporting the slice aware cell reselection.

· It is not clear how and whether the solution works if more slices are supported in UE (up to 8) and network (up to few hundreds).

In order not to deviate from the key legacy cell reselection principles we suggest to stick with absolute frequency priority information which are valid for the concerned frequency layers and do not change depending on the UE location.

Proposal 2: Slice aware cell reselection is based on absolute frequency priority information, and the UE performs cell reselection evaluation for frequencies that are given in system information and for which an absolute frequency priority is provided.
2.3 Need to redefine “intended slice” for cell reselection in inactive state?
During the study phase the following definitions of “intended slice” were agreed:

· 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)

At last meeting, some companies (e.g. in [3], [4]) proposed to update the definition of „intended slice“ for cell reselection in inactive state as follows:
· intended slices = suspended slices (or in other words S-NSSAI(s) associated with activated PDU Sessions with UE context suspended for RRC_INACTIVE UEs)

That means in inactive state the UE shall prioritize reselection to a cell which supports the suspended slices. 
After thinking of the proposals, we are not sure whether an update of the definition of the “intended slice” is really needed due to the following reasons:
· In general, it is difficult to predict which MO traffic will be triggered by UE.

· If RAN2 agrees on slice group approach for indicating slice availability, then it is not clear whether such redefinition would really matter with regards to cell reselection. For instance, if UE’s Allowed NSSAI contains 2 slices, one of them is suspended in RRC_INACTIVE but both slices are mapped to the same slice group, then outcome of cell reselection in inactive state would not be different for the suspended and non-suspended slice.
Due to above reasons, we suggest the following:

Proposal 3: Continue discussion whether to redefine “intended slice” for cell reselection in inactive state when further progress has been made with regards to the indication of slice availability.
3 Conclusion

In this contribution we have discussed some aspects with regards to slice-based cell reselection and made the following proposals:
Proposal 1: Adopt the slice group approach for indicating slice availability in the network.
Proposal 2: Slice aware cell reselection is based on absolute frequency priority information, and the UE performs cell reselection evaluation for frequencies that are given in system information and for which an absolute frequency is provided.
Proposal 3: Continue discussion whether to redefine “intended slice” for cell reselection in inactive state when further progress has been made with regards to the indication of slice availability.
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