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1	Introduction
RAN#91e agreed a New WID on enhancement of RAN Slicing for NR
In this document, we examine a possible solution for the WI objective, while the principle that all cells in a TA support the same set of slices is maintained. 
1. [bookmark: _Hlk65847660]Support slice based cell reselection, specify mechanisms and signalling including [RAN2]
1. 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. 
1. To assist cell reselection, include slice info (with similar information as in SI message) in RRCRelease message. 
[bookmark: _Ref178064866]2	Discussion
2.1	Slice availability in (camped) cell
According to existing slicing mechanisms, a UE indicates its wish to communicate via certain slice in NAS registration procedure. If access to the slice is granted by the CN, the S-NSSAI is listed in “Allowed NSSAI”. This is valid until next time the UE triggers a NAS registration, typically at RA border. This means that UE expects that the list of slices in “Allowed NSSAI” is available for access in all cells that broadcast a TAI of the TA list that UE receives in the NAS registration response.
As consequence, there is no need to introduce slice information in SIB for a (camped) cell for this purpose.
[bookmark: _Toc71588209]There is no need to introduce new slice information in SIB to indicate slice availability for a cell, this is already indicated by the TAI (TAC + PLMN id in SIB1).

2.2	Intra-frequency cell re-selection
Intra-frequency cell re-selection is triggered when a new cell on the same frequency is better than the serving cell according to the cell reselection criteria. We see no reason to change this principle and consider slice availability e.g. at RA border. 
[bookmark: _Toc71588210]There is no reason to consider slice availability in cell re- selection, e.g. at RA border.
2.3	Inter-frequency cell re-selection to cell in same TA/RA
To satisfy the WI objective on assisting cell re-selection, slice information (and cell re-selection priority) can be introduced per neighbouring frequency (inter-frequency in same RA) in SIB and in RRCRelease. This information can be used by network operator to steer the UE to camp on a cell on a frequency that the network operator prefers that UE shall use to access the slice. A UE that at some time intends to access a slice can prepare this by following inter-frequency slice-specific priority information in SIB, and re-select to cell on other frequency (if in coverage). 
In TR 38.832 the following is stated:
 “The slice info may be: providing only SST, on-demand SIB, SIB segmentation, slice grouping (if any), or slice associated UAC information where other solutions are not precluded. Details can be discussed in WI phase.”
Using only the SST would not be enough as it would not give the sufficient flexibility to differentiate different requirements for network slices. There may also be similar security/privacy concern as for broadcasting S-NSSAI (SA3 issue). “On-demand SIB” and “SIB segmentation” are existing mechanisms to handle SIB payload size issues but are not own solutions of slice information format. Slice association to UAC information could be possible, but the slice information in UAC is limited in size and the UAC grouping is for a different purpose (to handle congestion situations) rather than steering UE cell camping to cells/frequencies. A “slice grouping” seems a feasible candidate. A straightforward solution to allocate such “slice grouping” would be in the NAS registration procedure. A slice group would then be a set of slices that get certain inter-frequency cell prioritization.
The allocation of a slice group identity to a set of slices to be published in SIB for prioritized cell re-selection and the size of such slice group identity need further considerations:
· Some slices may be used by few UEs, other slices by many UEs
· One UE can be configured with up to 8 slices, but a cell may support a lot of slices, maybe hundreds
· SIB payload size should be minimized in terms of number of published slice identifiers or slice group identifies.
When providing per slice and frequency cell re-selection priority in RRCRelease message, no slice group identification is needed.
[bookmark: _Toc71588211]For Inter-frequency cell re-selection to cell in same TA/RA, a candidate solution is to provide a slice group identity in NAS signalling and publish in SIB together with a priority. 
In RRCRelease no slice group identification is needed. 
Details need further studies.
2.4	Inter-frequency cell re-selection to cell in other TA/RA
The network operator may deploy different TA/RA on different frequency layers, and consequently the slices supported by the cells on the frequency layers may be different. TAI (and PLMN id) is already included in SIB1, and can be used by UE to identify supported slices, if UE is provided with information of the slices supported in non-registered TAs..
If the information of all slices supported in all non-registered “neighbouring” TAs is provided to UE at NAS registration, the size of the complete information for all TAs in the PLMN can be large. To reduce the size of the information, CN need to be aware of the geographical location of the overlayed TAs. This is typically RAN knowledge (cell allocation to TA, and neighbouring cells/gNBs associations).
It seems more straightforward to provide UE with information of slices supported in non-registered “neighbouring” TA (i.e. not part of current RA) in RRC signalling (RRCReconfiguration and/or RRCRelease messages).
[bookmark: _Toc71588212]For Inter-frequency cell re-selection to cell in other TA/RA, a candidate solution is to provide UE with information of slices supported in non-registered “neighbouring” TAs in RRC signalling (RRCReconfiguration and/or RRCRelease messages). Details need further studies.
2.5	Comparison with existing mechanisms
With existing mechanisms, it is possible to handover or redirect the UE to a cell on another frequency, provided network knows UE is in coverage of cell on the other frequency (by UE measurements or overlapping coverage). The network can (already when UE performs NAS registration) provide the UE with dedicated frequency priorities (in RRCRelease) to steer the UE cell re-selection. This camping preference remains until next time UE enters (or rather leaves) RRC_Connected, e.g. next time UE performs NAS registration (or RAU in RRC_Inactive).
Advantages with a SIB solution where during the SI phase claimed as e.g. :
· Delay due to measurements/re-direct/handover is avoided (size of the delay was never quantified in the system study)
· Network processing for redirect/handover can be avoided
· Network operator preferences for UE cell/frequency re-selection and camped cell/frequency layer may vary within the registration area

Some companies also claimed these gains are not enough motivation for introducing new mechanism in SIB and RRCRelease.
[bookmark: _Toc71588213]Providing slice information in SIB or RRCRelease per inter-frequency might give some advantages as compared to existing mechanisms based on network handover/re-direct and dedicated frequency priorities in RRCRelease.
2.6 	Further concerns on the solutions
Despite that the solution outlined in previous section aligns with existing principles on that the same set of slices are available in all cells of a TA/RA, there are several parts of the solution that need not only RAN2 discussion, but coordination with other groups (and likely need to be covered in specifications by other groups).
Furthermore, in existing solution based on dedicated signalling the operator preference is reflected by RFSP and Allowed NSSAI. RAN2 and other groups need to study how this principle is maintained with new slice groupings and priorities in SIB inter-frequency information. We expect that the need for inter-WG coordination is anyway smaller if the principle that all cells in a TA support the same set of slices is maintained.
[bookmark: _Toc71588214][bookmark: _Hlk49434829]RAN2 to discuss further details on the solution and involve other groups as needed.
2.7	Usage of intended slice
In the following, we assume the UE (via information provided in SIB or RRCRelease) is aware of 
· cell re-selection priorities for inter-frequency cells within current TA/RA, and 
· slices supported by inter-frequency cells belonging to other TA/RA.

For inter-frequency cells belonging to same TA/RA, the “intended slice” to trigger cell re-selection can be:
· Slices in the “Allowed NSSAI” (in RRC_Idle)
· These are the slices to which the UE are registered.
· UE should trigger re-selection to the inter-frequency prioritised for that slice
· In case UE has more that one slice in ”Allowed NSSAI”, UE should trigger re-selection only if all slices in the ”Alowed NSSAI” are prioritised on that prequency. If not, UE should stay on the camped frequency/cell.
· Slices for which the UE has active PDU session (in RRC_Inactive)
· UE should trigger re-selection to the inter-frequency prioritised for that slice
· In case UE has more that one slice in ”Allowed NSSAI”, UE should trigger re-selection only if all slices in the ”Alowed NSSAI” are prioritised on that prequency. If not, UE should stay on the camped frequency/cell.
· MO data/signalling for a slice should not trigger inter-frequency cell re-selection. All cells anyway support the slice
· MO data/signalling for specific slice does not trigger cell re-selection. By definition all cells within the TA/RA support the same slices, and a reselection at MO data/signalling would add delay.

[bookmark: _Toc71588215]For inter-frequency cells belonging to same TA/RA, the “intended slice” to trigger cell re-selection can be:
Slices in the “Allowed NSSAI” (in RRC_Idle)
Slices for which the UE has active PDU session (in RRC_Inactive)

For inter-frequency cells belonging to other TA/RA, only the application via NAS layer in UE can trigger such cell re-selection. This will by definition immediately trigger a NAS registration, once UE found cell coverage and re-selected to a cell on the other frequency. This process is not time-critical, and the gain in delay as compared to using legacy mechanisms using re-direct (as studied in SA2 for Rel-17) is not significant. Only gain is that UE access via the currently camped cell is avoided.
[bookmark: _Toc71588216]For inter-frequency cells belonging to other TA/RA, only the application via NAS layer in UE can trigger such cell re-selection.

For initial NAS registration in a PLMN, no “intended slice” should impact the selection of cell.
[bookmark: _Toc71588217]For initial NAS registration in a PLMN, no “intended slice” should impact the selection of cell.

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	There is no need to introduce new slice information in SIB to indicate slice availability for a cell, this is already indicated by the TAI (TAC + PLMN id in SIB1).
Proposal 2	There is no reason to consider slice availability in cell re- selection, e.g. at RA border.
Proposal 3	For Inter-frequency cell re-selection to cell in same TA/RA, a candidate solution is to provide a slice group identity in NAS signalling and publish in SIB together with a priority.  In RRCRelease no slice group identification is needed.  Details need further studies.
Proposal 4	For Inter-frequency cell re-selection to cell in other TA/RA, a candidate solution is to provide UE with information of slices supported in non-registered “neighbouring” TAs in RRC signalling (RRCReconfiguration and/or RRCRelease messages). Details need further studies.
Proposal 5	Providing slice information in SIB or RRCRelease per inter-frequency might give  some advantages as compared to existing mechanisms based on network handover/re-direct and dedicated frequency priorities in RRCRelease.
Proposal 6	RAN2 to discuss further details on the solution and involve other groups as needed.
Proposal 7	For inter-frequency cells belonging to same TA/RA, the “intended slice” to trigger cell re-selection can be: Slices in the “Allowed NSSAI” (in RRC_Idle) Slices for which the UE has active PDU session (in RRC_Inactive)
Proposal 8	For inter-frequency cells belonging to other TA/RA, only the application via NAS layer in UE can trigger such cell re-selection.
Proposal 9	For initial NAS registration in a PLMN, no “intended slice” should impact the selection of cell.
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