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Abstract: This contribution proposes a solution for 5GC assisted cell selection to access network slice. The solution assumes that Allowed S-NSSAI consists of slices which cannot operate on the same frequency band. 
1. Introduction
As highlighted in this key issue, an operator may only support certain network slices on certain operating frequency bands. One registration area may consist of multiple NG-RAN cells belonging to different operating bands, and thus it is possible that support for a particular S-NSSAI in a registration area may not be present in every cell.
NG-RAN is aware of the operating bands for each S-NSSAI based on the slice creation. During PDU Session establishment procedure, based on the S-NSSAI in the PDU Session Resource Request, NG-RAN may steer the UE to the appropriate operating frequency band to access the slice. 
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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

	12
	NSQ assisted dynamic adjustment of data rate per slice via NAS signaling
	5

	13
	Limitation of data rate per network slice in UL and DL per UE
	3

	14
	UE-Slice-AMBR adjustment to meet the limitation of data rate per Network Slice
	5

	15
	Using Back-off timer
	1

	16
	[bookmark: OLE_LINK2]Slice data rate enforcement and dynamic adjustment
	5

	17
	Support of radio spectrum attribute by CN assisted RAN control
	7

	18
	Proactive Slice Quota Management in AMF
	1, 2, 4, 5

	19
	Support of network slice quota control and enforcement
	1, 2 & 5

	20
	Reusing existing QoS model to ensure that to limit the Maximum throughput UL/DL in a Network slice is not exceeded
	3 & 5

	21
	Limitation of data rate per network slice in UL and DL per UE without RAN involvement
	3

	22
	Solution on limitation of data rate per Network Slice in UL and DL per UE
	3

	23
	Network slice quota event notification
	4

	24
	NSQ assisted dynamic adjustment of data rate per slice via user plane adjustment
	5

	25
	Enforcement of MBR UL/DL per S-NSSAI
	5

	26
	Network controlled enforcement of simultaneous usage of network slices based on user preference
	6

	27
	Network slices simultaneous usage incompatibility support
	6

	28
	Constraints on simultaneous use of the network slice
	6

	29
	Providing Operating Band Information in the Configured NSSAI
	7

	30
	Preferred frequency bands in Configured NSSAI
	7

	31
	Steering the UE to a network slice in a different frequency band
	7
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NEXT CHANGE (All text is new)
6.X	Solution #x: NG-RAN initiated steering during PDU Session establishment procedure 
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 assumptions:
-	The UE may simultaneously register to slices that are not all accessible on the same operating band(s). In other words, the UE may have S-NSSAIs in the Allowed NSSAI that are not all available in a common operating band.
-	The UE may simultaneously establish and access PDU Sessions on slices that are not all supported on the same operating band by utilizing already defined mechanisms such as Dual Connectivity
Editor's note:	Final decision whether and how UE shall be able to access PDU sessions on slices that are not all supported on the same operating band should be left to RAN WGs.

6.X.2	High Level Description
NG-RAN is aware of the operating bands for each S-NSSAI based on the slice creation.
NG-RAN informs the UE to use a specific operating frequency band when sending and receiving user plane packets for the particular S-NSSAI.
Editor’s Note: How the NG-RAN informs the UE and during which procedure is FFS and should be defined in RAN WGs.
During PDU Session establishment procedure, based on the S-NSSAI in the PDU Session Resource Request, NG-RAN may steer the UE to the appropriate operating frequency band to access the slice.
Editor’s Note: How the NG-RAN steers the UE is FFS (e.g. redirection, handover, configuring dual connectivity to simultaneously access two operating bands, etc.) should be defined in RAN WGs.
Editor's note:	it is FFS what happens to existing PDU Sessions in that case, and whether and how they can be maintained and continue to be used for outgoing and incoming traffic.

6.X.3	Procedures	
The procedure in Figure 6.X.3-1 shows the signalling flow:


Figure 6.X.3-1 – NG-RAN initiated steering during PDU Session establishment procedure
0.	NG-RAN is aware of the operating bands for each S-NSSAI based on the slice creation.
1.	UE sends PDU Establishment Request for the S-NSSAI ‘a’.
NOTE:	Based on the S-NSSAI included by the UE in RRCConnectionSetup and UE’s radio capability, NG-RAN may steer the UE to access the new operating frequency band which supports the S-NSSAI user is interested in accessing.
Editor’s Note: How the NG-RAN steers the UE (e.g. handover) should be defined in RAN WGs.
2.	PDU Session establishment procedure continues as defined in TS 23.502 [6], clause 4.3.2.2.1, steps 2-11.
3.	AMF provides NG-RAN the following parameters required for the PDU Session via PDU Session Resource Setup Request: PDU Session ID, CN Tunnel Info, QoS profile with QFI, S-NSSAI, NAS PDU, UL NG-U UP TNL Information.
4.	NG-RAN is aware of the operating frequency bands for each S-NSSAI based on the slice creation. Based on UE’s radio capability, NG-RAN shall verify if the UE supports the operating frequency band(s) associated with S-NSSAI ‘a’.  
5a. In case NG-RAN is able to support the requested configuration, NG-RAN responds with PDU Session Resource Setup Response and includes the PDU Session ID received in step 3. 
5b. In case NG-RAN is not able to support the requested configuration (e.g. either due to operating frequency band not available in the location or due to lack of UE’s radio capability support for the operating frequency band), NG-RAN responds with PDU Session Resource Setup Response and includes cause code: Resources not available for the slice(s).
6.	In case NG-RAN is able to support the requested configuration, NG-RAN sends RRC Reconfiguration message to inform the UE to appropriately steer traffic for the S-NSSAI ‘a’.
Editor’s Note: How the NG-RAN steers the UE is FFS (e.g. handover, configuring dual connectivity to simultaneously access slices on two operating frequency bands, etc.) and should be defined in RAN WGs.
Editor’s Note: The handling of any ongoing PDU sessions for other S-NSSAIs is FFS.
7a.	Corresponding to step 5a, AMF forwards the PDU Session Establishment Accept to UE. 
7b. Corresponding to step 5b, AMF forwards the PDU Session Establishment Reject to UE with cause code ‘Insufficient Resources for Network Slice’.
6.X.4	Impacts on existing entities and interfaces
- 	NG-RAN shall be able to steer the UE to appropriate operating frequency band which supports the S-NSSAI included in the PDU Session Resource Setup Request from AMF.
Editor's note:	it is FFS how the UE is impacted due to the handling of the existing PDU Sessions at the time it is steered to a new frequency band.

6.X.5 	Evaluation
Editor's note:	This clause provides an evaluation of the solution.
* * * * End of Changes * * * *
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