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1	Introduction
In RAN2 #112 it was agreed that: 
The following solution approaches are captured in the TR and will be studied in this SI:
Solution 1: Legacy dedicated priority via RRCRelease message.
Solution 2: Slice related cell selection info, the slice info of serving cell and neighboring cells is provided in the system information or RRCRelease message. FFS: what information is broadcast.
Solution 3: Slice related cell reselection info (e.g. Cell reselection priority per slice), the slice info of neighboring cells is provided in the system information or RRCRelease message. FFS: what information is broadcast.
Solution 5: Rel-15 mechanisms such as HO, CA, DC and redirection can be used to access the intended slice in different cell

This contribution discusses and provides TP’s for the solutions 1, and 5. 
2	Discussion
In the TR 38.832 there is no text proposals captured to describe solutions for the issue ‘Mechanisms to enable UE fast access to the cell supporting the intended slice’. In this paper, we provide text proposals for the legacy solutions 1 and 5. 
A text proposal for solutions 1 and 5 are provided in Appendix A.
Introduce the text proposal in Appendix A into TR 38.832
5	Conclusion
In this document, we provide text proposals for Solutions 1, and 5. 
We propose RAN2 to agree on the following:
1. Introduce the text proposal in Appendix A into TR 38.832



Appendix A: Text proposal for TR 38.832 
The text proposal is sections 5.1.2.x and 5.1.2.y (marked with tracked changes)
[bookmark: clause4]5	Study mechanisms to enable UE fast access to the cell supporting the intended slice
[bookmark: _Toc46765282]5.1	Slice based cell reselection under network control
[bookmark: _Toc248178753][bookmark: _Toc527969759][bookmark: _Toc7688][bookmark: _Toc46765283][bookmark: _Toc527969760][bookmark: _Toc18507][bookmark: _Hlk46760209]5.1.1	Scenario and issue description
[bookmark: _Toc46765284]Editor Note: capture the description of scenario and issue.
General description for the scenario:
•	Multiple and different slices can be supported on different frequencies
•	Multiple and different slices can be supported on the same frequency in different regions.  
Editor Note: Additional scenarios can be discussed as part of the study.
[bookmark: _Hlk49425148]For each scenario we study both IDLE and INACTIVE and determine whether there is need for a solution and possible solutions. Connected mode will also be considered but with a lower priority.  
[bookmark: _Hlk49425271]We will investigate whether the R15 mechanism (e.g. dedicated priority mechanism) can solve the above issues and study if some enhancements are needed.
Editor Note: Both cell selection and cell re-selection will be studied.
[image: ]
[bookmark: _Hlk49434829]Figure 5.1.1-1: An example for slice deployment scenario
As shown in figure 1, slice1 (e.g. eMBB) is supported in both F1 and F2 everywhere, since the frequency resources are so valuable and the top requirement for all operators’ 5G network is to serve millions or billions of smart phone users. Slice2 (e.g. URLLC) is supported only in F2 in some area, e.g. factory or hospital. 
Area 1 is deployed in the factory or hospital. In this area, F1 supports slice1 (e.g. eMBB), while F2  supports both slice 1 and slice 2 (e.g. eMBB and URLLC). 
Area 2 is the public area. F1 and F2 all supporting slice1 (e.g. eMBB) for smart phone users, no slice2 (e.g. URLLC) is supported in area 2. And F2 is deployed as hotspot to provide wideband access.
eMBB and URLLC slices are used only as an example of various slices. The deployment of any slice on any frequency band is up to network implementation.

5.1.2	Solutions 
[bookmark: _Toc46765285]Editor Note: Capture the solutions for the scenario and issue.
[bookmark: _GoBack]5.1.2.X	Solution 1: Legacy dedicated priority via RRCRelease message.
High level description
This solution can be used for cell re-selection in Idle and Inactive mode. RAN configures UE with dedicated frequency priorities via the RRCRelease message, ensuring that the UE is steered to and continues to camp on cells of the frequencies of used slices. RA planning and (periodic) UE NAS registration ensures that UE can maintain the frequency priority settings as needed.
RAN may base the dedicated frequency priorities on RFSP index received from the CN, or RAN could be pre-provisioned with frequencies used by different slices through OAM or it could be informed of slice support in neighbouring cells via Xn signalling. 
One example of how the network operator could set the dedicated frequency priorities for the UE are:
1 Frequencies for Slices with active PDU session and strict delay requirements.*
2 Frequencies for other slices with active PDU sessions.*
3 Frequencies for other slices in Allowed NSSAI
*) Only UEs in Inactive mode may have active PDU sessions.
It is ensured that whenever possible, the UE will camp at the frequency that is best for the used slices. 
Impacts on services, entities and interfaces
No impact on UE.
No impact on interfaces.
NG-RAN: Take frequencies used by slices into account when configuring dedicated frequency priorities.  
5.1.2.Y	Solution 5: Rel-15 mechanisms such as HO, CA, DC and redirection can be used to access the intended slice in different cell
High level description
Solution 5A: All slices in Allowed NSSAI 
In this solution, the slices are supported on all frequencies, but slices are assigned ‘preferred frequencies’ where the slice should be served if possible. RAN nodes could be pre-configured with preferred frequency per slice, and/or the RFSP index could be used to signal preferences from the CN. 
The preferred frequencies of slices with active PDU sessions and other slices in Allowed NSSAI are taken into account by RAN when selecting frequencies for UE to measure on, selecting target cell for HO and Scell/SCG for CA/DC.
When a UE is starting a PDU session in a cell that is not at the preferred frequency of the slice, the RAN will if possible, re-direct the UE to a cell at the preferred frequency or use CA/DC to send the UP traffic (DRB) at the preferred frequency. If the UE cannot use the preferred frequency (e.g. UE capability, resource congestion), the RAN may serve the PDU session on another frequency. In that case, it may use Admission Control and/or scheduling priority to ensure that the load from slices not preferred in this cell is properly policed.
An advantage is that slices with specific requirements can be directed to a specific frequency and the interference level can be controlled independently per slice. If the preferred frequency is not available, the UE will still be served, so service continuity is maintained.
Solution 5B: Varied slice support in different TA’s
In this solution, cells that support different sets of slices have different TA’s, so that it can be ensured that all slices in the Allowed NSSAI of a UE are supported in the whole registration area. Using the example in figure 5.1.1-1, cell 1 would have one TAI=1, and cell 2-4 may have the same TAI=2. A UE with slice 1 in the Allowed NSSAI would only have TAI 1 in it’s Registration Area, while UE’s with Allowed NSSAI= slice2 may have both TAI’s in the Registration Area. 
When UE changes Registration Area, the Allowed NSSAI of the UE is updated if needed through NAS Registration signaling, ensuring that only slices supported in the RA are included. 
If UE wants to access a slice that is not in the Allowed NSSAI, it will request it via NAS. If the slice is not supported in the current cell/frequency, the AMF will reject slice access. According to existing RAN-CN signaling, RAN will not be informed of this rejected request, so RAN is not able to take any action and e.g. move the UE to the other frequency. New CN-RAN signaling (described by SA2 in solution 17 in TR 23.700-40) is needed to provide RAN with the intended slice NSSAI. RAN will then be able to move the UE to the cell/frequency that serves the slice. 
One advantage is that total isolation is achieved of both UP and CP traffic for one or more slices deployed on the dedicated frequency. A drawback is that load sharing between frequencies is not possible, so the spectral efficiency is lower. This may be a good solution for private slices at factories or mining areas.
Impacts on services, entities and interfaces
Solution 5A:
No impact on UE.
No impact on interfaces.
NG-RAN: Initiate HO, release with redirect, or CA/DC if UE is accessing a cell for a slice that is served on another frequency (a “preferred frequency”).
Solution 5B:
No impact on UE.
New signalling is needed between AMF and gNB, to inform gNB when a UE request for access to slice NSSAI is rejected by AMF.
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