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Introduction
At the RAN #99 meeting the following was agreed:
Agreements:
1	RAN2 understand that a network slice has a RAN part and a CN part. There is no concept of a RAN slice separate from the network slice
2	RAN2 targets that RAN solutions for network slicing should be able to support a large number of slices (e.g. hundreds of slices).
2a: Number of slices supported by UE in parallel is 8.
3	From UE perspective, the UE can be configured to support the requirements of the supported slices (e.g by appropriate configuration of different DRBs of different PDU sessions).
4	For intra-freq cell reselection the UE try to always camp on the best cell.
5	We will not support additional functionality for RACH resource isolation/differentiated treatment for slicing for Rel-15

Working assumption: For needs of slicing, appropriate configuration of the dedicated priorities provided from the gNB can be used to control the frequency on which the UE camps. (i.e. reuse of same mechanism as in LTE). (To be checked whether the gNB has knowledge of all the slices to which the UE is registered)
FFS: Whether any additional mechanisms are to be introduced for control of the frequency on which the UE camps

[bookmark: _Toc493509918][bookmark: _Toc494103979][bookmark: _Toc494295345][bookmark: _Toc494358421][bookmark: _Toc506207404]The main remaining FFS is if additional mechanism than dedicated priorities is needed to control which frequency the UE should camp on. 
Recapping SA2/RAN3 agreements
According to SA2/RAN3 understanding all slices are not expected to be available in the whole network, however the slice availability will be consistent across the UE registration area. This means if a slice is available in one NR or LTE cell, it is at least available in all cells belonging to the same CN tracking area. This means that any changes to slice availability can be handled when the UE perform a CN level registration area change. This is also the current understanding in 23.501 section 5.15 where availability and connectivity to slices is handled on NAS level.
The consequence of this agreement related to slice availability on different frequency layer is that if the different frequency layers do not support the same slice they cannot be part of the same CN tracking area. 
This is however acceptable since the network can, in case it supports multiple frequency layers with different slice support, configure the UEs with different registration areas (TA lists) depending on if the UE is connected to a slice which is supported in multiple frequency layers or which is supported in single frequency layer. In the latter case the UE needs to perform a CN registration area update when change frequency layer, in the former case no update is required.  
Changing the current SA2/RAN3 assumption an allow different slice availability within the CN tracking/registration area would lead to significant problems:
· UEs may not be reachable for service but does not know about it
· UEs may respond to page in areas where they cannot be served
· …

[bookmark: _Toc493509914][bookmark: _Toc493509963][bookmark: _Toc493510003][bookmark: _Toc493510081][bookmark: _Toc494103976][bookmark: _Toc494295347][bookmark: _Toc494358424][bookmark: _Toc498541628][bookmark: _Toc506464405]The SA2/RAN3 agreement on consistent slice and service support within a UE registration area should be kept. This means that different frequency layers supporting different slices need to be assigned different CN tracking areas.

Discussion based on agreements at RAN2#99
As agreed on previous meeting the network is expected to support a large number of slices. This makes it inefficient to provide input on slice availability on the system information for frequency selection, instead the solution should rely on dedicated means. Currently in LTE there is support for dedicated frequency prioritization based on subscription information using the idleModeMobilityControlInfo (specified 36.331). The RAN knows the UE subscription information from the Subscriber Profile ID for RAT/Frequency priority (36.413). The mapping between these parameters are up to local RAN configuration (see 36.300). 
For 5GC SA2 has introduced the concept of RAT Frequency Selection Priority (RFSP) information which seems to have similar purpose as the Subscriber Profile ID for RAT/Frequency priority in LTE/EPC.
Given that the 5GC has knowledge about which slices the UE is connected to as well as information about which slices the UE can connect to it should be possible to set the RFSP based on this knowledge thus enabling the RAN to set the idleModeMobilityControlInfo.
Alternatively, it would be possible for the gNB to set the idleModeMobilityControlInfo by itself based on a combination of the RFSP and knowledge of which slices the UE was connected to at the time of the release. The RAN will know this since the slice information is included in the 38.413 PDU SESSION RESOURCE SETUP REQUEST.
Out of these solutions we prefer if the CN could set the RFSP considering slice information, since that would minimize RAN impacts and lead to consistent handling for all service / slice information. The CN also anyway need to have knowledge of UE slice information when assigning the UE registration area. 
[bookmark: _Toc494295348][bookmark: _Toc494358425][bookmark: _Toc498541629][bookmark: _Toc506464406]Send an LS to SA2 and ask SA2 to consider the option of setting the RFSP based on knowledge of slice information along with other subscription information to handle cases when different frequency layers support different slices.

In case the UE is assigned to multiple slices, the frequency prioritization need to consider this. In our view, this should be feasible since both the CN has the knowledge of the supported slices and can set the RSFP according to which slice is the most prioritized or alternatively have a specific RSFP value for a combination of slices. We think it would be a rare case where slices supported by a single UE would not have a common frequency layer support all the slices.
[bookmark: _Toc494295349][bookmark: _Toc494358426][bookmark: _Toc498541630][bookmark: _Toc494103977][bookmark: _Toc493509915][bookmark: _Toc493509964][bookmark: _Toc493510004][bookmark: _Toc493510082][bookmark: _Toc506464407]The RAN should map the RFSP to a configured idleModeMobilityControlInfo which is independent if the RFSP was set due to slicing or other subscription related information. 

Recapping the main arguments from R2-1707799

The following main arguments are made why slice availability should not be explicitly provided as part of system information but rather be handled between UE and CN (using NAS signalling):
· Scalability. As agreed it would be beneficial if the solution allows adding 100s of slices in the future, using broadcast would not scale to these levels due to unnecessary overhead.
· Future proofness. New slices, slice types or characteristic might be added in the future, leading to future updates. For this reason, it is clearly beneficial to rely on dedicated signalling to handle slice availability making it easier to add new features in the future only impacting UEs and network that support these features. 
· Lack of knowledge in UE about subscription, service and slice information, leading to sub-optimal cell / RAT / frequency selection. Broadcasting slice availability could lead to that UE selects sub-optimal cell to camp on, when it could, based on subscription information or operator policies available in the CN receive service from a different slice with similar performance as the original slice. 
· Ensures consistent UE behaviour. Broadcasting slice availability assumes that UE controls the RAT / frequency / cell selection by itself using this information. This could lead to inconsistent UE behaviour making it difficult for the operator to introduce new features, frequency layers etc. It is better if existing slice agnostic network controlled RAT / frequency/ cell mechanisms are reused also to handle slice availability based on operator polices. 

[bookmark: _Toc490135873][bookmark: _Toc493509917][bookmark: _Toc493509966][bookmark: _Toc493510006][bookmark: _Toc493510084][bookmark: _Toc494103978][bookmark: _Toc494295350][bookmark: _Toc494358427][bookmark: _Toc498541631][bookmark: _Toc506464408]Slice availability should not be broadcasted and used for UE based RAT, frequency or cell selection. Instead it is sufficient to use network controlled mechanism as agreed in RAN2#99 for supporting limited slice availability. 

Conclusion
The following observations are made:
Observation 1	The main remaining FFS is if additional mechanism than dedicated priorities is needed to control which frequency the UE should camp on.

The following proposals are made:
[bookmark: _GoBack]Proposal 1	The SA2/RAN3 agreement on consistent slice and service support within a UE registration area should be kept. This means that different frequency layers supporting different slices need to be assigned different CN tracking areas.
Proposal 2	Send an LS to SA2 and ask SA2 to consider the option of setting the RFSP based on knowledge of slice information along with other subscription information to handle cases when different frequency layers support different slices.
Proposal 3	The RAN should map the RFSP to a configured idleModeMobilityControlInfo which is independent if the RFSP was set due to slicing or other subscription related information.
Proposal 4	Slice availability should not be broadcasted and used for UE based RAT, frequency or cell selection. Instead it is sufficient to use network controlled mechanism as agreed in RAN2#99 for supporting limited slice availability.
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