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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. The solution also assumes that NSSF maintains the mapping between the S-NSSAI and the allowed frequency bands to operate. 
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 is non-homogenous.
NG-RAN is aware of the operating bands for each S-NSSAI based on the slice creation.In this paper, we propose AMF shall provide assistance to NG-RAN about the S-NSSAI and the operating frequency band(s) in which the slice is allowed to operate as part of the PDU session establishment procedure. During PDU Session establishment procedure, based on the S-NSSAI in the PDU Session Resource Request, NG-RAN may use this assistance to 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
	[bookmark: _Toc25971112]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

	x
	NG-RAN initiated steering during PDU Session establishment procedure 

	7



NEXT CHANGE (All text is new)
6.X	Solution #x: NG-RAN initiated steering AMF assistance to NG-RAN 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.
Editor's note:	it is FFS whether it is acceptable to change the current design principle by which the Allowed NSSAI contains all the S-NSSAI the UE can use concurrently. It is also FFS to see if the scenario by which an operator does not support services on common frequency bands, that are supposed to be run concurrently.
-	The UE may simultaneously establish and access PDU Sessions on slices that are not all supported on the same operating band. 
Editor's note:	it is FFS how the UE can concurrently transmit and receive data over PDU Sessions not all available on the same frequency bands.
-	NSSF maintains the mapping between S-NSSAI and allowed frequency bands to operate.
-	AMF caches the information of the mapping between S-NSSAI and allowed frequency bands to operate.

6.X.2	High Level Description
As part of the PDU Session establishment procedure, AMF provides to NG-RAN the allowed frequency band to operate for the S-NSSAI in this PDU Session, as part of the PDU Resource Setup Request.NG-RAN is aware of the operating bands for each S-NSSAI based on the slice creation.
Based on AMF’s assistance, 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 thea signalling flow: in which the AMF provides the "Allowed list of operating bands" to the NG-RAN as part of PDU Session Resource Setup Request.

[image: ]
Figure 6.X.3.-1 – NG-RAN initiated steering during PDU Session establishment procedureProviding "Allowed list of operating bands" to NG-RAN as part of PDU Session Resource Setup Request
0.	NG-RAN is aware of the operating bands for each S-NSSAI based on the slice creation.AMF has a copy of the mapping table (from NSSF) of S-NSSAI(s) and the allowed list of frequency bands to operate.
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, Allowed list of operating bands, 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 that it is able to support the requested configurationand 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).
65.	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’ via the Allowed list of frequency band.
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.
76a.	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
-	NSSF shall be able to provide the supported operating frequency band(s) for each allowed S-NSSAI(s) to the AMF.
- 	AMF shall be able to provide supported operating frequency band(s) for S-NSSAI(s) to the NG-RAN as part of  PDU Session Resource Setup Request.
 - 	NG-RAN shall be able to steer the UE to appropriate operating frequency band which supports the S-NSSAI included in the RRC connection procedurePDU 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.
[bookmark: _GoBack]
6.X.5 	Evaluation
Editor's note:	This clause provides an evaluation of the solution.
* * * * End of Changes * * * *
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