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Abstract of the contribution: This contribution proposes a correction of implementation error.
Discussion
[bookmark: _GoBack]In the last SA2#116bis meeting, two documents (S2-164831, S2-165077) were approved, but those are not implemented correctly.
Proposal
It is proposed to add the following solution to the TR 23.799 for Study on Architecture for Next Generation System.

* * * * Start of 1st Change * * * * 

[bookmark: _Toc463016789]6.2.2.1	Architecture description
The Figure 6.2.2.1-1 represents a flow based QoS non-roaming architecture that is used to describe the proposed QoS framework.


Figure 6.2.2.1-1: Flow based QoS non-roaming architecture
The Figure 6.2.2.1-2 represents a flow based QoS architecture for roaming, home routed traffic


Figure 6.2.2.1-2: Flow based QoS architecture for roaming, home routed
The Figure 6.2.2.1-3 represents a flow based QoS architecture for roaming, local breakout


Figure 6.2.2.1-3: Flow based QoS architecture for roaming, local breakout
NOTE 1:	These solutions do not assume a specific number of CP and UP functions, for illustrative purposes the CP and UP functions have been grouped.
The QoS policy is stored and set-up at the CP functions in order to be:
-	Enforced at UP functions.
-	Transferred to AN and UE for QoS enforcement.
The following list of parameters is needed at this stage for QoS framework definition:
-	Flow Priority Indicator (FPI): define priority per flow treatment at UP and AN functions. It corresponds to scheduling priority as well as priority handling in case of congestion. The FPI also indicates whether the flow requires guaranteed flow bitrate and/or maximum flow bitrate. The packet delay budget and packet error rate are implicitly covered by the FPI.
NOTE 2:	The packet delay budget (PDB) associated with the FPI is a default parameter. The network can override the default PDB value with another value using C-plane signalling.
-	Flow Descriptor: packet filters associated with that specific flow treatment. In uplink identification shall be done in the UE and AN but limited to layers 2 (e.g. for Ethernet PDU type) or 3 and 4 (for IP PDU Session type). In its request for uplink resources to RAN the UE specifies the FPI linked to the identified packets it intends to send.
Editor's note:	This solution assumes that the RAN design of the radio interface supports transmission of FPI or class of FPI in request from the UE for uplink resources.
-	Maximum Flow Bitrate (MFB): UL and DL bitrate value applicable for a single flow or aggregation of flows. It indicates maximum bitrate authorized for the data flow identified by a flow descriptor.
-	Guaranteed Flow Bitrate (GFB): UL and DL bitrate value applicable for a single flow or aggregation of flows. It indicates guaranteed bitrate authorized for the data flow.
Application traffic detected by application detection function will be assigned a flow descriptor if deducible. That flow descriptor may be linked to a GFB which will then apply to the deducible flow. Otherwise a default flow descriptor will be assigned to the non-deducible flow and application of a GFB will not be possible on it.
NOTE 3:	The MFB of a guaranteed flow shall be set larger than or equal to the GFB.
-	Flow Priority Level (FPL): defines the flow relative importance to access to AN resource. In addition, the FPL indicates whether the access to AN non-prioritized resource should be pre-emptable and resources allocated should be protected from pre-emption.
-	Session Bitrate: UL and DL bitrate value applicable for the established user session. It indicates maximum bitrate authorized for user session.
-	Reflective QoS Indication (RQI): DL indication applicable for a single flow or aggregation of flows. When used as U-plane marking it is determined by the UP functions and is applied on per-packet basis for the lifetime of a flow.
Editor's note:	It is FFS whether RQI need to be signaled in-band or whether UE shall apply reflective QoS for all flows that were initiated without explicit C-plane QoS signaling.
Editor's note:	It is FFS whether RQI is needed in the uplink to allow the UE to indicate to the network to apply the same QoS for corresponding downlink flows.
Editor's note:	It is FFS how the UP functions determines the lifetime of the flow and whether the FPI can change during the lifetime of a flow.
Editor's note:	It is FFS whether UE bitrate value should be defined.
Two types of user plane per-packet marking information are introduced:
-	Packet Priority Indicator (PPI): define scheduling priority per packet at UP and AN functions. Different PPIs are marked to the packets in the same flow by the NextGen UP functions and UE to identify the different scheduling priority for the packets e.g. with different content type. 
Editor's note:	It is assumed that either PPI or FPI is used as a user plan per-packet marking. 
Editor's note:	How the UE supports different PPIs marking for the UL packets requiring different scheduling priority (e.g. with different content type) in the same flow is FFS.
-	Packet Discard Priority Indicator (PDPI): defines the discard priority per packet in the NextGen system in case of congestion e.g. for differentiating content within the same flow. The PDPI marking in the downlink is set by the UP functions and is used by the AN.
Editor's note:	Whether PDPI is used in the uplink and how is FFS.
Editor's note:	The DL PPI and PDPI marking need per-packet inspection in the NextGen UP functions. How the NextGen UP functions decide the marking is FFS.
Editor's note:	It is FFS whether a single parameter or multiple parameters carry the PPI and PDPI information. 
QoS parameters are applicable at least in the following functions as summarized in the table below:
Table 6.2.2.1-1: QoS parameters
	QoS parameters
	UP functions
	AN
	UE

	Flow Priority Indicator (FPI)
	*
	*
	*

	Flow Priority Level (FPL)
	
	*
	

	Packet Priority Indicator (PPI)
	*
	*
	*

	Packet Discard Priority Indicator (PDPI)
	*
	*
	*

	Flow Descriptor
	DL
	*
	*
	

	
	UL
	*
	*
	*

	Maximum Flow Bitrate (MFB)
	DL
	*
	
	

	
	UL
	
	*
	

	Guarantee Flow Bitrate (GFB)
	DL
	
	*
	

	
	UL
	
	*
	*(1)

	Session Bitrate 
	DL
	*
	
	

	
	UL
	
	*
	

	Reflective QoS Indication (RQI)
	DL
	*
	*
	*



Editor's note:	It is FFS whether GFB is applicable in UP functions.
NOTE 4:	Support of GFB in the UE depends on the QoS design of the radio interface.
The following reference points are assumed for the purpose of describing the QoS framework:
NG1:	Reference point between the UE and the CP functions. 
NG2:	Reference point between the AN and CP functions. 
NG3:	Reference point between the AN and UP functions.
NG4:	Reference point between the CP functions and UP functions.
NG5:	Reference point between the CP functions and an Application Function (AF).
NG6:	Reference point between the UP functions and a Data Network (DN).
NG8:	Reference point between the V-CP and H-CP functions (roaming scenarios).
NG9:	Reference point between the V-UP and H-UP functions (roaming scenarios).
All the parameters in the table above may be provided using C-plane signalling over NG4, NG2, NG1 or even at access stratum, depending on the RAN design for the radio interface.
FPI and RQI are used on NG3 and on the radio interface on per-packet basis for the lifetime of a flow:
-	Upon uplink data reception the RAN performs verification whether the FPI corresponds to the set of pre-authorised FPIs and replicates it on the NG3 interface (e.g. in the NG3 encapsulation header, and/or as transport-layer marking). The uplink FPI is used further upstream by the UP functions to perform validation e.g. whether the FPI used by the UE corresponds to the (pre-)authorised QoS policies.
-	Upon downlink data reception the RAN uses the downlink FPI to determine the QoS treatment on the radio. It may also replicate the received downlink FPI and/or downlink RQI on the radio interface. Upon downlink data reception UE uses the downlink RQI to determine whether it shall apply reflective QoS on the corresponding (as determined by the UE) UL flows. The UE may use the downlink FPI to determine QoS for the corresponding uplink traffic in case of reflective QoS.
C-plane signalling over the radio interface should be used only when the information provided using U-plane markings (i.e. FPI and RQI) is not sufficient.
Editor's note:	This solution assumes that the RAN design of the radio interface supports U-plane markings (e.g. FPI and/or RQI) on per-packet basis in both uplink and downlink.
Editor's note:	This solution assumes that the RAN design of the radio interface supports in-band initiation of "radio bearers" (similar to the existing support on PC5 or GERAN) i.e. without any C-plane signaling between the UE and the network.
Editor's note:	This solution assumes that the RAN design of the radio interface is able to map the uplink FPI to corresponding radio resource control.


* * * * Start of 2nd Change * * * * 

[bookmark: _Toc463017081]6.5.1	Solution 5.1: UP Functions selection
This solution addresses the key issue 5 on Enabling (re)selection of efficient user plane paths, special related to Criteria for user plane path selection
[bookmark: _Toc463017082]6.5.1.1	Architecture description 
The reference architecture for the UP selection is shown in Figure 6.4.2.1-1(non-roaming) and Figure 6.4.2.1-2(home-routed). 
[bookmark: _Toc463017083]6.5.1.2	Function description 
In the EPC network two types of UP function nodes are defined, i.e. SGW/PGW. Due to the introduction of the C/U separation, the UP network functions will be defined in Next Generation Network. Session Management procedures define when UP functions are selected. 
For the UP function selection, it is proposed as the following:
-	The UP Function is selected by a C-plane NF during the session establishment procedure.
-	The UP function can be selected/reselected on per UE and per Session granularity basis.
-	The UP Function is selected/reselected based on any combination of the following factors:
-	UE mobility profile, including:
-	UE mobility level.
Editor's note:	mobility profiles other than UE mobility level are FFS.  
-	UE location;
-	UE session continuity requirements (e.g. session continuity required, not required);
Editor's note:	Session continuity requirements will be determined based on the conclusion of key issue 6.
-	UE session QoS requirements;
-	Load conditions of the candidate selected UP function;
-	UE session information, including:
-	Data network name (DNN).
-	PDU session type (e.g. Non-IP/IP).
-	The UP Function can be dynamically reselected based on any combination of the following factors:
-	Mobility events. , i.e. handover or location update.
-	Change of UE mobility profile, including:
-	UE mobility level.
-	Load conditions of the UP function
[bookmark: _Toc463017084]6.5.1.3	Solution evaluation 
Editor's note:	This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.


* * * * End of Changes * * * *
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