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Abstract of the contribution: This contribution proposes a new solution for key issue #7.
1.	 Discussion
[bookmark: _GoBack]
2. Proposals
[bookmark: _Toc16839381][bookmark: _Toc21087540][bookmark: _Toc536546762]It is proposed to adopt the following text in TR.23.700-40   

*** Start Changes ***
[bookmark: _Toc23326073][bookmark: _Toc23517594][bookmark: _Toc23519153][bookmark: _Toc25971110][bookmark: _Toc25971355][bookmark: _Toc26360279][bookmark: _Toc26360348][bookmark: _Toc30639993][bookmark: _Toc31274597]6	Solutions
[bookmark: _Toc23326074][bookmark: _Toc23517595][bookmark: _Toc23519154][bookmark: _Toc25971111][bookmark: _Toc25971356][bookmark: _Toc26360280][bookmark: _Toc26360349][bookmark: _Toc30639994][bookmark: _Toc31274598][bookmark: _Toc16839382][bookmark: _Toc21087541]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

	11
	Handling maximum number of sessions using NF status
	2

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


[bookmark: _Toc23326075][bookmark: _Toc23517596][bookmark: _Toc23519155][bookmark: _Toc25971147][bookmark: _Toc25971391][bookmark: _Toc26360315][bookmark: _Toc26360384][bookmark: _Toc30640081]
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[bookmark: _Toc30640094][bookmark: _Toc31274698]6.x	Solution #x: Support of radio spectrum attribute by CN assisted RAN control
[bookmark: _Toc16839383][bookmark: _Toc21087542][bookmark: _Toc23326076][bookmark: _Toc23517597][bookmark: _Toc23519156][bookmark: _Toc25971148][bookmark: _Toc25971392][bookmark: _Toc26360316][bookmark: _Toc26360385][bookmark: _Toc30640095][bookmark: _Toc31274699]6.x.1	Introduction
[bookmark: _Toc16839384][bookmark: _Toc21087543]This solution addresses KI#7.
The principles of the solution is to follow the current procedures as much as possible and if the network cannot accept the Requested NSSAI due to it is not allowed within current TAI, the 5GC provides the Requested NSSAI and corresponding RFSP to NG-RAN for NG-RAN to select a suitable Radio Spectrum for the UE.
Editor's note: the case where the Allowed and requested NSSAI contain different S-NSSAI sets that are mutually exclusive on any band may lead to an infinite ping pong of the UE unless the Ue is made aware of the band compatibility. In short, the UE has no way to understand what set of slices the new camping band really supports. This need addressing.
[bookmark: _Toc23326077][bookmark: _Toc23517598][bookmark: _Toc23519157][bookmark: _Toc25971149][bookmark: _Toc25971393][bookmark: _Toc26360317][bookmark: _Toc26360386][bookmark: _Toc30640096][bookmark: _Toc31274700]6.x.2	High-level Description
The following sequence of events are envisioned:
1.	The Network Slice is created supporting specific radio spectrum to support vertical requirements, and other Network Slices, e.g. eMBB, are created supporting the radio spectrum available for the operator;
2.	The UE has a subscription for both the vertical Network Slice and an eMBB Network Slice;
3.	The subscription for the UE includes the vertical S-NSSAI and eMBB S-NSSAI and the eMBB S-NSSAI is marked as default;
4.	The UE has been registered in the network and been configured with a Configured NSSAI and provided an Allowed NSSAI including the eMBB but not the vertical Network Slice; 
5.	The UE/user decides to use the vertical S-NSSAI and therefore issues a Requested NSSAI with only the vertical S-NSSAI.
6.	If at least one S-NSSAI in the Requested NSSAI is not allowed in the current TAI, the 5GC derive a Target NSSAI that is same as the Requested NSSAI (excluding any S-NSSAIs that are e.g. rejected for the PLMN)
[bookmark: _Toc25971121][bookmark: _Toc25971365][bookmark: _Toc26360289][bookmark: _Toc26360358][bookmark: _Toc30640003][bookmark: _Toc31274607]6.x.3	Procedures 
Existing procedures are used with the changes shown (in bold) in the following Figure 1 showing the information flow for when a UE registers from a TA that is defined to not be supported by any of the S-NSSAIs in the Requested NSSAI.


Figure 6.x.3-1: UE requests to be registered to vertical S-NSSAI while not using the radio spectrum defined for the vertical Network Slice
The steps of Figure 6.x.3-1 are as follows:
1.	The UE decides to use Vertical S-NSSAI and sends a Registration Request (Requested NSSAI=Vertical S-NSSAI), the RRC includes the GUAMI. NG-RAN selects AMF as per current procedures;
2.	The AMF and NSSF performs Network Slice selection. As the Vertical S-NSSAI is not defined for the current TAI, the AMF/NSSF selects the eMBB S-NSSAI as Allowed NSSAI due to it is defined as the default Subscribed S-NSSAI;
3.	The Allowed NSSAI has not been changed, but the fact that at least one of the S-NSSAIs in the Requested NSSAI is not allowed in the current TAI is taken as a trigger for AMF Policy Update towards the PCF, the AMF provides Allowed NSSAI, Subscribed RFSP and also a Target NSSAI with the content of the Requested NSSAI, where the AMF removes any S-NSSAI in Requested NSSAI that is not a Subscribed S-NSSAI;
4.	The PCF selects RFSP for both the Allowed NSSAI and the Target NSSAI (without considering the curent TAI) and sends both to the AMF;
5.	The AMF sends an N2 message to the NG-RAN with Allowed NSSAI and the corresponding RFSP Index, and in addition the AMF sends the Target NSSAI and the corresponding RFSP Index, and the NAS message that includes the eMBB S-NSSAI as Allowed NSSAI and the Vertical S-NSSAI as a rejected S-NSSAI for the RA;
6.	The NG-RAN forwards the NAS message to the UE;
7.	The NG-RAN determines the Radio Spectrum to be used in order to allow UE access to the Target NSSAI and as the NG-RAN got the additional Target NSSAI and RFSP Index for the Target NSSAI the NG-RAN decides to move the UE accordingly;
8.	The NG-RAN issues an RRC Release and includes cell reselection priorities or the NG-RAN performs a Reconfiguration and moves the UE according to the RFSP for the Target NSSAI;
NOTE:	Steps 6 and 8 can possibly be done at the same time, i.e. it is up to NG-RAN.
9.	The UE realizes that the TAI is outside of the RA and issues a Registration Request and includes the Vertical S-NSSAI in the Requested NSSAI as the UE still wants to register to that Network Slice;
10.	Network Slice selection is performed as per current procedures. 
Editor’s note: if the eMBB slice is not available on the radio spectrum dedicated to the vertical Network Slice, as the RRC has been released for the eMBB slice, handling of the PDU sessions for eMBB is FFS. 
11.	The AMF sends a Registration Accept as per current procedures and includes the Vertical S-NSSAI as Allowed NSSAI.
NOTE: if the eMBB slice is not available on the radio spectrum dedicated to the vertical Network Slice, as these Network Slices are to be isolated, when an application in the UE requires connectivity for eMBB, the whole procedure is repeated with the UE adding the eMBB slice in a Requested NSSAI.
Editor's note: how the UE can know what s-NSSAI set is really supported once it moves to a new band is left undetermined in complex scenarios. This solution should clarify how the UE exists from an infinite loop of attempts if it "hopes" the network finally has given to it the band it really needs. In other words it is not ensured that the solution will provide a deterministic band that the UE can use to select the S-NSSAIs it intends to use as the UE is given no indication other by means of rejections of what S-NSSAI the band does not support..
[bookmark: _Toc25971122][bookmark: _Toc25971366][bookmark: _Toc26360290][bookmark: _Toc26360359][bookmark: _Toc30640004][bookmark: _Toc31274608]6.x.4	Impacts on services, entities and interfaces
The impacts to the 5GS entities are the following:
UE:
-	No impacts foreseen.
NG-RAN:
-	Support getting additional Target NSSAI and and RFSP Index for the Target NSSAI, and support moving the UE accordingly.
AMF:
-	Support a new or extended Policy Control Request Trigger condition when Allowed NSSAI is based on default Subscribed S-NSSAI(s) due to Requested NSSAI was not supported in the current TAI;
-	Support providing Target NSSAI to the PCF in the Npcf_AMPolicyControl_Update Request message, and support receiving RFSP Index for the Target NSSAI in the Npcf_AMPolicyControl_Update Response message;
-	Support providing Target NSSAI and RFSP Index for the Target NSSAI to NG-RAN in an N2 message.
NSSF:
-	No impact foreseen.
PCF: 
-	Support determining an RFSP for the Target NSSAI, and 
-	Support extending the Access and mobility related policy control information with RFSP Index for the Target NSSAI.

*** End Change ***
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