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Abstract of the contribution: This p-CR proposes a solutions to Key Issue #7, “Support of 5GC assisted cell selection to access network slice”. 5GC decides the Allowed NSSAI and the frequency band for the UE. With corresponding RFSP index, 5GC assists UE to access the allowed network slices. The solution is also compatible with Rel-15 and Rel-16 UE. 
1
Discussion

It is expected that operators will make sure that their deployments match the needs of their services, i.e. that network slices that are expected to be used simultaneously are being deployed such as that they can be available simultaneously. By default, it is expected that operators will make network slices available on all cell within one TA regardless frequencies (as per Rel-15 or Rel-16), and only in specific deployment scenarios would network slices be restricted to certain frequencies.

Based on the operator's considerations for their deployment needs, some network slices are not available on all frequencies. A given slice may only be available in some specific frequency bands. The network may need steer UE to different frequency bands. For example, the network may steer UE in the train to use lower frequency band, while using a higher frequency band for another UE staying in the railway station. 
Each cell only operates at one frequency band. If a gNB supports multiple frequency bands at the same time, the coverage area will be covered by multiple overlapping cells with different frequency bands. So that, the neighbour cell with different frequency band may be in the same geographical area.The S-NSSAIs in Allowed NSSAI should be supported by one cell (i.e. current cell or neighbour cell) simultaneously. So the S-NSSAIs in Allowed NSSAI shall be within the same operating band.
In some corner cases (where the UE lack the capability to know that two slices are not expected to be used simultaneously), UEs might simultaneously request a combination of network slices without any common frequency band in a given TA. In order to let AMF/NSSF decide the Allowed NSSAI according to the Requested NSSAI, it is expected that the AMF/NSSF are able to make a decision as to which network slices to include in the Allowed NSSAI in such circumstances. The network shall be possible to steer the UE to the related cell per the NSSAI allocated to the UE.
Observation 1: All the S-NSSAIs in the Allowed NSSAI sent to the UE shall be supported simultaneously by the same cell. Per allocated NSSAI to the UE, the network shall be possible to steer the UE to the suitable cell.  
2
Proposal

This contribution proposes to implement the following updates to TR 23.700-40 v0.3.0.

* * * Start of Change 1 * * *

6.0
Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues

	Solution#'s
	Solution Titles
	Key Issue#'s

	1
	PCF measurement based Network Slice SLA control for Maximum Number of UEs parameter
	1

	2
	Max number of UEs per Network Slice control at registration
	1

	3
	AMF/NSSF based counting of UEs in a Network Slice
	1

	4
	NWDAF enhancements for supporting of network slice quota on the maximum number of UEs
	1

	5
	NWDAF enhancements for supporting of network slice quota on the maximum number of PDU Sessions
	2

	6
	PCF-based counting of PDU Sessions in a Network Slice
	2

	7
	Support of Network Slice SLA for Maximum Number of PDU sessions parameter
	2

	8
	AMF and O&M based solution
	1, 2 & 4

	9
	Monitoring multiple quotas of number of UEs/PDU Sessions per S-NSSAI at NWDAF
	1, 2 & 4

	10
	Max number of PDU Sessions per Network Slice control via NSQ function
	2

	11
	Handling maximum number of sessions using NF status
	2

	X
	Assist UE to Access Network Slices with RFSP Index
	7


* * * Start of Change 2 (all new text)* * *

6.x
Solution #x: Assist UE to Access Network Slices with RFSP Index
6.x.1
Introduction

This solution is for Key Issue #7, “Support of 5GC assisted cell selection to access network slice”. The solution is based on the following architectural assumption:

· NSSAIs in the Allowed NSSAI shall be able to be operated simultaneously. 
6.x.2
High-level Description

In Core Network the frequencies to be used can be mapped to RFSP Indexes. A network slice may be configured to be operated in one or several frequency bands. There will be corresponding radio configuration parameters in RAN and an RFSP index in CN. 
The RAN node reports all the S-NSSAIs supported by itself and the S-NSSAIs supported by neighbor cells to AMF at NGAP assoication setup stage.
AMF/NSSF decides Allowed NSSAI based on the Requested NSSAI, S-NSSAIs supported by current cell and neighbor cells, and in addition the S-NSSAIs in the Allowed NSSAI can be operated simultaneously, i.e. those S-NSSAIs are supported either by current cell or neighbour cell.
If there are multiple frequency bands for the Allowed NSSAI, e.g. one S-NSSAI can be operated at different frequency band, PCF decides the RFSP index for the UE.
Per the received RFSP index, RAN assists UE to camp on the proper frequency band and access to the network.
6.x.3
Procedures


[image: image1]
Figure 6.x.3-1: A high-level procedure of the solution

1. Each frequency band relates to a specific RFSP index. The below pre-configuration information is already supported from Rel-15. S-NSSAI and the corresponding RFSP index(es) are configured as follows:
· RAN node: For each RAN node there are mappings between radio parameters and RFSP index received from Core Network. RAN node is configured with S-NSSAIs supported by itself and S-NSSAIs supported by its neighbor cells (or exchanging the S-NSSAIs with its neighbor through Xn interface). 
· PCF: it is configured with S-NSSAIs, the corresponding RFSP Index(es).
2. In the NGAP association setup procedure, the RAN node reports the supporting S-NSSAIs to AMF/NSSF per cell granularity. Each cell reports not only the S-NSSAIs it supports but also the S-NSSAIs supported by its neighbor cell in the same TA.
NOTE:  If NSSF is not used, the report information is stored at the AMF and S-NSSAI is allocated by the AMF. Otherwise the AMF role is replaced by the NSSF.   
3. AMF/NSSF records the above information for Allowed NSSAI decision.

4. When UE registers to 5GS, it provides Requested NSSAI interested.

5. AMF/NSSF needs to consider all the slices supported by the current cell and neighbor cells when it decides the Allowed NSSAI. AMF/NSSF removes the S-NSSAIs unsupported from the Requested NSSAI. The S-NSSAIs in the Allowed NSSAI are supported to be operated simultaneously, i.e. those S-NSSAIs is supported either by the current cell or neighbor cell. 

When UE requests to access some slices without any common frequency band, i.e. not in the same cell, AMF/NSSF shall remove the S-NSSAI that cannot be supported simultaneously. The NSSF/AMF are assumed to be able to make a decision as to which network slices to be included in the Allowed NSSAI in such circumstances. AMF/NSSF removes some S-NSSAIs based on it.
6. AMF provides Allowed NSSAI to PCF.

7. PCF uses the Allowed NSSAI to decide authorized RFSP Index for the UE. If there are multiple RFSP Indexes for the Allowed NSSAI, e.g. the slice can be operated at different frequency bands the PCF selects one based on the local policy. PCF provides the authorized RFSP Index to AMF. 
8. The authorized RFSP index is passed to RAN by N2 message from AMF.
9. Basd on the received RFSP index, RAN provides the corresponding RRC parameters to UE.UE is steered and camps on the suggested frequency band. 
6.x.4
Impacts on services, entities and interfaces

RAN:

-
 The RAN node needs to report the S-NSSAIs it supported to AMF/NSSF per cell granularity.
AMF/NSSF:

· Allowed NSSAI allocation need to consider the UE location and S-NSSAI(s) supported by RAN per cell granularity.
PCF:
-
No impact as the RFSP selection per Allowed NSSAI is already supported. 
UE:

-
No impacts.
* * * End of Changes * * *
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