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1	Introduction
At RAN2#121bis there was an email discussion ([AT121bis-e][012][NR17] Slicing Corrections, see details in R2-2304524) that included the issue of the relation between slice-based reselection information provided in dedicated signalling and SIB16 without concluding this issue.
This paper analyses the issue, and proposes a way forward
2	Discussion
In section 3.1 of the email discussion [AT121bis-e][012][NR17] Slicing Corrections (R2-2304524) the following options were discussed to clarify the relation between slice-based reselection information provided in dedicated signalling and SIB16:
1. There is no relation between SIB16 and the applicability of slice-based cell reselection information received in dedicated signalling, i.e., slice-based cell reselection information received in dedicated signalling can be applied even if SIB16 is not present.
1. The presence of SIB16 is mandatory to enable slice specific cell reselection in a cell, but the content is not considered to limit the application of NSAGs and frequency priorities.
1. When priority for an NSAG-Frequency pair is configured in dedicated signalling, but it is not available in the SIB16, the UE doesn’t use the given NSAG-Frequency pair for deriving slice based cell reselection priorities in the cell.
During the email discussion companies used the following main reasons against option 1, and support the other options:
1) Current specification mandates the presence of SIB16 to perform slice-based cell reselection based on the following paragraph of 5.2.2.1 of TS 38.331:
The UE in RRC_IDLE and RRC_INACTIVE shall ensure having a valid version of (at least) the MIB, SIB1 through SIB4, SIB5 (if the UE supports E-UTRA), SIB11 (if the UE is configured for idle/inactive measurements), SIB12 (if UE is capable of NR sidelink communication/discovery and is configured by upper layers to receive or transmit NR sidelink communication/discovery), and SIB13, SIB14 (if UE is capable of V2X sidelink communication and is configured by upper layers to receive or transmit V2X sidelink communication), SIB15 (if UE is configured by upper layers to report disaster roaming related information), SIB16 (if the UE is capable of slice-based cell reselection and the UE receives NSAG information for cell reselection from upper layer), SIB19 (if UE is accessing NR via NTN access).
Our view is that this is a misinterpretation of this statement as this sentence does only mandate the UE to have the latest (i.e., valid version) of SIB16 if it is present. It does not mandate any UE behaviour for the case when SIB16 is not present. We think that the following sentence in 5.2.4.1 of TS 38.304 clearly states that the UE shall perform slice-based cell reselection if it receives parameters from NAS (presence of SIB16 is not mentioned or referenced):
When UE is in camped normally state, if it supports slice-based cell reselection and has received the network slice(s) and NSAG information from NAS to be used for cell reselection, UE shall derive reselection priorities according to clause 5.2.4.11.
Observation 1: The current specification does not require the presence of SIB16 to apply slice-based cell reselection.
2) Current specification mandates the presence of NSAG-Frequency pair in SIB16 to use a priority received in dedicated signalling for the given NSAG-Frequency pair based on the following text of 5.2.4.1 of TS 38.304:
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.
This sentence is in the specification from Rel-15, and the meaning of this sentence has not been intended to be changed: cell reselection including slice-based cell reselection can only be performed on NR frequency bands that are present in SIB4. If the intention had been to extend this restriction to the frequency bands listed in SIB16 for slice-based cell reselection, then it should have been clarified explicitly in the specifications how to apply it. One interpretation could be that the UE can only perform slice-based cell reselection on frequency bands that are present in SIB16 independently from the actually used NSAG ID. An alternative interpretation is that the UE can only perform slice-based cell reselection on NSAG-Frequency pairs that are present in SIB16, as it is in option 3. 
[bookmark: _Hlk134175820]Observation 2: The current specification does not require the presence of an NSAG-Frequency pair in SIB16 to apply the priority received in dedicated signalling for the given NSAG-Frequency pair.
3) If SIB 16 is not present in a cell, the UE performs the slice-based cell reselection in a cell that does not support slice-based cell reselection.
As the cell reselection is performed by the UE without any involvement of the network, there is no need to support the slice-based cell reselection (i.e. broadcast SIB16) by the cell where the UE is camping.
Observation 3: There is no technical reason to mandate the presence of SIB16 to apply slice-based cell reselection.
4) A UE in INACTIVE/IDLE state may move far away from the cell where it is received the slice-based reselection information, and thus the information may become invalid. 
We agree that this is an issue that the operator should consider when it provides slice-based cell reselection information in dedicated signalling. The same issue is there without slice-based cell reselection, as the use of the normal frequency priorities provided in dedicated signalling are also not restricted by the location of the UE. This problem is not fully solved by the other options either. Even with option 3 where the presence of the NSAG-frequency pair in SIB16 is needed, it can happen that the preferred band for an NSAG is totally different from the preferred bands of the area where the UE received the priority in dedicated signalling, and thus the cell slice-based cell reselection applying the priorities received in dedicated signalling will result in selecting a cell on a band that is not preferred. Therefore, carefully designed application of providing slice-based cell reselection information in dedicated signalling is required in all options.
In the scenarios where we think the use of dedicated signalling to provide slice-based reselection information is most meaningful, this problem is not strong one (see the descriptions below).
Observation 4: The issue that UEs may apply slice-based cell reselection information in areas where they are not valid is network deployment issue with all options.
We think that there are two major scenarios where dedicated signalling of slice-based priorities will be used:
1)	Slice based cell re-selection is supported only by a small fraction of UEs.
In this case mandating the presence of SIB16 (option2) will create some unnecessary overhead, but acceptable. Mandating the use of NSAG-frequency bands in SIB16 (option 3) creates a significant overhead without any benefit.
Observation 5: Mandating the use of NSAG-frequency bands in SIB16 (option 3) would make the introduction of supporting slice-based reselection very expensive for operators, as it would create a significant overhead when only a small fraction of the UEs supports slice-based cell reselection.
2)	There are many NSAGs, but most of them are used just a few UEs (e.g., corporate NSAGs).
In this case mandating the presence of SIB16 (option2) will create some unnecessary overhead, but acceptable. Mandating the use of NSAG-frequency bands in SIB16 (option 3) makes the use of the infrequently used NSAGs for slice-based cell reselection impossible due to the size limitation of SIB16.
Observation 6: Mandating the use of NSAG-frequency bands in SIB16 (option 3) would make impossible to use of slice-based reselection for NSAGs that are used by few UEs.
Based on the observation above we have the following proposals:
Proposal 1: Not to introduce any new limitations for the use of slice-based cell reselection received in dedicated signalling. This requires no changes in the specifications; however, some clarifications may be added to avoid misinterpretations.
Proposal 2: If proposal 1 is agreed, then RAN2 discuss the clarifications proposed in the Annex.
3	Conclusions
This document has made the following observations and proposals:
Observation 1: The current specification does not require the presence of SIB16 to apply slice-based cell reselection.
Observation 2: The current specification does not require the presence of an NSAG-Frequency pair in SIB16 to apply the priority received in dedicated signalling for the given NSAG-Frequency pair.
Observation 3: There is no technical reason to mandate the presence of SIB16 to apply slice-based cell reselection.
Observation 4: The issue that UEs may apply slice-based cell reselection information in areas where they are not valid is network deployment issue with all options.
Observation 5: Mandating the use of NSAG-frequency bands in SIB16 (option 3) would make the introduction of supporting slice-based reselection very expensive for operators, as it would create a significant overhead when only a small fraction of the UEs supports slice-based cell reselection.
Observation 6: Mandating the use of NSAG-frequency bands in SIB16 (option 3) would make impossible to use of slice-based reselection for NSAGs that are used by few UEs.
Proposal 1: Not to introduce any new limitations for the use of slice-based cell reselection received in dedicated signalling. This requires no changes in the specifications; however, some clarifications may be added to avoid misinterpretations.
Proposal 2: If proposal 1 is agreed, then RAN2 discuss the clarifications proposed in the Annex.

Annex: TP for 38.304
****** Start of Changes *******
[bookmark: _Toc29245205][bookmark: _Toc37298551][bookmark: _Toc46502313][bookmark: _Toc52749290][bookmark: _Toc131448884]5.2.4.1	Reselection priorities handling
Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If any fields with cellReselectionPriority or nsag-CellReselectionPriority are provided in dedicated signalling, the UE shall ignore any fields with cellReselectionPriority and nsag-CellReselectionPriority provided in system information.
When UE is in camped normally state, if it supports slice-based cell reselection and has received the network slice(s) and NSAG information from NAS to be used for cell reselection, UE shall derive reselection priorities according to clause 5.2.4.11.
NOTE X: UE derives reselection priorities according to clause 5.2.4.11 also in case SIB16 (see TS 38.331 [3]) is not broadcast in the camped cell.
If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network configured values). When the HSDN capable UE is in High-mobility state, the UE shall always consider the HSDN cells to be the highest priority (i.e., higher than any other network configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN cells to be the lowest priority (i.e., lower than any other network configured priorities). If the UE is configured to perform both NR sidelink communication and V2X sidelink communication, the UE may consider the frequency providing both NR sidelink communication configuration and V2X sidelink communication configuration to be the highest priority. If the UE is configured to perform NR sidelink communication and not perform V2X communication, the UE may consider the frequency providing NR sidelink communication configuration to be the highest priority. If the UE is configured to perform V2X sidelink communication and not perform NR sidelink communication, the UE may consider the frequency providing V2X sidelink communication configuration to be the highest priority.
NOTE 0a:	The frequency only providing the anchor frequency configuration should not be prioritized for V2X service during cell reselection, as specified in TS 38.331[3].
NOTE 0b:	When UE is configured to perform NR sidelink communication or V2X sidelink communication performs cell reselection, it may consider the frequencies providing the intra-carrier and inter-carrier configuration have equal priority in cell reselection.
NOTE 0c:	The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation unless otherwise stated.
NOTE 0d:	The UE is configured to perform V2X sidelink communication or NR sidelink communication, if it has the capability and is authorized for the corresponding sidelink operation.
NOTE 0e:	When UE is configured to perform both NR sidelink communication and V2X sidelink communication, but cannot find a frequency which can provide both NR sidelink communication configuration and V2X sidelink communication configuration, UE may consider the frequency providing either NR sidelink communication configuration or V2X sidelink communication configuration to be the highest priority.
NOTE 0f:	Void.
The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information in SIB4 and in SIB5 and for which the UE has a priority provided.
If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service(s) and can only receive this MBS broadcast service(s) by camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBS broadcast session as specified in TS 38.300 [2] as long as the two following conditions are fulfilled:
1)	SIB1 scheduling information of the cell reselected by the UE due to frequency prioritization for MBS contains SIB20;
2)	Either:
-	One or more MBS FSAI(s) of that frequency is indicated in SIB21 of the serving cell and the same MBS FSAI(s) is also indicated for this MBS broadcast service in MBS User Service Description (USD) as specified in TS 26.346 [20], or
-	SIB21 is not provided in the serving cell and that frequency is included in the USD of this service, or
-	SIB21 is provided in the serving cell but does not provide the frequency mapping for the concerned service, and that frequency is included in the USD of this service.
NOTE 0g: It is up to UE implementation which frequency to select, when the USD provides multiple frequencies for the service the UE is interested in.
If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service, the UE may consider cell reselection candidate frequencies at which it cannot receive the MBS broadcast service to be of the lowest priority during the MBS broadcast session as specified in TS 38.300 [2], as long as SIB1 scheduling information of the cell contains SIB20 on the MBS frequency which the UE monitors and as long as the condition 2) above is fulfilled for the serving cell.
NOTE 0h:	Example scenarios in which such down-prioritisation may be needed include the cases where camping is not possible for the UE on the MBS broadcast frequency (e.g. the MBS broadcast frequency belongs to a PLMN different from UE's registered PLMN) while the UE can receive the MBS broadcast service when camped on another frequency than the MBS broadcast frequency or current frequency.
NOTE 0i:	The frequency prioritization for MBS broadcast, NR sidelink communication, or V2X sidelink communication may override the re-selection priorities for slice-based cell reselection.
In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies due to the previously received RRCRelease with deprioritisationReq or all the frequencies of NR to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection or SNPN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 1:	UE should search for a higher priority layer for cell reselection as soon as possible after the change of priority. The minimum related performance requirements specified in TS 38.133 [8] are still applicable.
NOTE 1a:	The UE does not consider MBS broadcast, NR sidelink communication or V2X sidelink communication functionality to replace cell reselection priorities caused by HSDN or deprioritisationReq functionality.
The UE shall delete priorities provided by dedicated signalling when:
-	the UE enters a different RRC state; or
-	the optional validity time of dedicated priorities (T320) expires; or
-	the UE receives an RRCRelease message with the field cellReselectionPriorities absent; or
-	a PLMN selection or SNPN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 2:	Equal priorities between RATs are not supported.
The UE shall not consider any exclude-listed cells as candidate for cell reselection.
The UE shall consider only the allow-listed cells, if configured, as candidates for cell reselection.
The UE in RRC_IDLE state shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and E-UTRA), if configured, at inter-RAT cell (re)selection.
NOTE 3:	The network may assign dedicated cell reselection priorities for frequencies not configured by system information.
****** End of Changes *******




