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Discussion
This paper proposes a mechanism to allow the network to enforce a Maximum data rate per slice. It addresses the KI#5.
The enforcement of a MBR UL/DL for a network slice in general cannot assume that there is a single link where this can be done (a S-NSSAI UPFs can be multihomed to a DN). So, enforcement at a single link connected to a single UPF cannot be achieved.
In addition, in the UL direction, it would be not efficient from a radio resource utilization standpoint to e.g. discard excess traffic after it has been received at a UPF. Therefore, it is quite important to restrict the aggregate amount of traffic that UEs sand UL in the slice before it is sent to the network over the radio. The proposed solution achieves this by either:
1) Restricting the number of UEs that can use the network slice and configuring these UEs with a static UE- NetworkSlice_MBR- (UL/DL)
2) Modifying the UE-NetworkSlice_MBR (UL/DL) of the UEs as more UEs join or leave a network slice with at least one PDU session


Proposal
The following is proposed to be added to TR 23.700-40.

[bookmark: _Toc30640094][bookmark: _Toc31274698]6.X	Solution #<X>: enforcement of NetworkSlice-MBR(UL/DL)
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The solution applies to Key Issue #5 
[bookmark: _Toc16839384][bookmark: _Toc21087543][bookmark: _Toc23326077][bookmark: _Toc23517598][bookmark: _Toc23519157][bookmark: _Toc25971149][bookmark: _Toc25971393][bookmark: _Toc26360317][bookmark: _Toc26360386][bookmark: _Toc30640096][bookmark: _Toc31274700]The enforcement of a MBR UL/DL for a network slice in general cannot assume that there is a single link where this can be done (a S-NSSAI UPFs can be multihomed to a DN). So, enforcement at a single link connected to a single UPF cannot be achieved.
In addition, in the UL direction, it would be not efficient from a radio resource utilization standpoint to e.g. discard excess traffic after it has been received at a UPF. Therefore, it is quite important to restrict the aggregate amount of traffic that UEs sand UL in the slice before it is sent to the network over the radio. The proposed solution achieves this by either:
1) Restricting the number of UEs that can use the network slice and configuring these UEs with a static UE- NetworkSlice_MBR-(UL/DL)
2) Modifying the UE-NetworkSlice_MBR (UL/DL) of the UEs as more UEs join or leave a network slice with at least one PDU session
6.X.2	High-level Description
-	It is assumed one Policy Control Function in the CN counts the number of UEs that have at least one established PDU session for a S-NSSAI subject to MBR per network slice limitation.
-	It is assumed this Policy Control Function is aware of the limitation of the data rate per network slice UL/DL for the S-NSSAI
-	The PCF can restrict the MBR for the S-NSSAI by restricting the # of UEs with at least one PDU session in the S-NSSAI by providing them with a static UE- NetworkSlice_MBR (UL/DL); or
-	The PCF can restrict the MBR for the S-NSSAI by providing UEs with at least one PDU session in the S-NSSAI with a UE- NetworkSlice_MBR (UL/DL) that is assumed to be adequate to control the aggregate rate for the S-NSSAI in UL/DL to comply (within a operator specific margin) with the maximum rate for the S-NSSAI  UL and DL.. this value can be adjusted dynamically by the PCF as more UEs "joins" or "leaves" the S-NSSAI with an hysteresis based approach (e.g.. by triggering PDU sessions modifications over a low and high threshold). The update needs to be done
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6.x.3.1	Registration



In step 14b the AMF obtains for the S-NSSAIs that are subject to rate limitation a UE- NetworkSlice-MBR(UL/DL).
6.X.3.2 PDU session establishment



Step 7b: any UE- NetworkSlice-MBR(UL/DL) for the S-NSSAI is modified if required. The SMF provides this to the RAN by indicating it in N-AMF_Communciation_N1N2 Message transfer.  Alternately the PCF decides the UE cannot be admitted to use a PDU session in the network slice.

6.X.3.3 PDU session modification


Step 2. The PCF may decide to update the UE- NetworkSlice_MBR (UL/DL) for the UEs in the S-NSSAI. The SMF provides this to the RAN by indicating it in N-AMFCommunciationN1N2 Message transfer.
Editor's note: It is FFS how PCF can trigger SMF initiated SM Policy Association Modification.
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PCF: Store per S-NSSAI the UE- NetworkSlice-MBR(UL/DL). If applicable adjust the UE- NetworkSlice-MBR(UL/DL) or limit the number of UEs with a PDU session in a S-NSSAI. Count the # of UEs with at least a PDU session in a S-NSSAI. 
SMF: Receive from PCF the UE- NetworkSlice-MBR(UL/DL) if applicable and provides this to the RAN by indicating it in N-AMFCommunciationN1N2 Message transfer
RAN: receives the UE- NetworkSlice-MBR(UL/DL) from AMF if applicable for a S-NSSAI and enforces the UE- NetworkSlice-MBR(UL/DL) in UL and DL and limits in admission control accepted GBR aggregate per S-NSSAI to the UE- NetworkSlice-MBR(UL/DL)
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