Page 1



3GPP TSG-SA WG2 Meeting #135 
S2-1909580
Split, Croatia, 14-18 October 2019
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	23.501
	CR
	1851
	rev
	-
	Current version:
	16.2.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	X


	

	Title:

	Signalling the QoS Flow level QoS parameters of the  Alternative QoS profile to UE

	
	

	Source to WG:
	Qualcomm Incorporated

	Source to TSG:
	S2

	
	

	Work item code:
	eV2XARC
	
	Date:
	2019-10-14

	
	
	
	
	

	Category:
	C
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	In TS 23.501 the following is defined: 

-
for a dynamically assigned QFI, the QoS Flow level QoS parameters (e.g. 5QI, GFBR, MFBR, Averaging Window, see TS 24.501 [47]) are signalled to UE in addition to the QoS rule(s) associated to the QoS Flow. The QoS Flow level QoS parameters (i.e. GFBR and MFBR) of an existing QoS Flow may be updated based on the MBR and GBR information received in the PCC rule (MBR and GBR per SDF are not provided to UE over N1).

The QoS Flow description that is provided to the UE according to TS 24.501 is currently the following: 
Each QoS flow description contains:
a)
a QoS flow identifier (QFI);
b)
if the flow is a GBR QoS flow:

1)
Guaranteed flow bit rate (GFBR) for UL;
2)
Guaranteed flow bit rate (GFBR) for DL;
3)
Maximum flow bit rate (MFBR) for UL;
4)
Maximum flow bit rate (MFBR) for DL; and

5)
optionally averaging window, applicable for both UL and DL;

c)
5QI, if the QFI is not the same as the 5QI of the QoS flow identified by the QFI; and

d)
optionally, an EPS bearer identity (EBI) if the QoS flow can be mapped to an EPS bearer as specified in subclause 4.11.2 of 3GPP TS 23.502 [9].

Up until now with the CR agreed by SA2#134 for Alterative QoS Profiles (ref. S2-1908223, S2-1908594) there was no particular problem of the UE and network becoming out of sync with the QoS flow description because when the QoS profile could not be met NG-RAN was sending QoS Notification control to the SMF and SMF would trigger entire PDU session modification which could update the QoS flow description to the UE with the updated QoS parameters. 

LS from RAN3 S2-1908699 though indicated: 

1bis) Some companies in RAN3 have concern that the SA2 solution for upgrading/downgrading may generate too much interaction with the 5GC.

[…]

3) some companies would like to know whether the Alternative QoS Profiles can be applied to GBR flows without notification control.

In recent SA2 conference call also it was proposed by certain companies that NG-RAN can unilerally upgrade or downgrade to an Alternative QoS profile without signalling in timely manner QoS Notification Control. This means that the UE for some time will operate with incorrect QoS flow parameters. This will have adverse effect in application performance that may perform traffic shaping based on the QoS parameters of the QoS Flow. Some examples of adverse effects from real ife uses of the QoS parameters available in the UE if the QoS parameters available in the UE are incorrect: 
1. Example 1: IMS precondition where operator requires certain traffic flowing only on certain 5QI. Without UE knowing the updated 5QI, traffic may flow incorrectly.

2. Example 2: Operator may set MFBR for a GBR QoS Flow and require application to perform traffic shapping based on MFBR. If the updated QoS parameters are not provided to the UE, it is possible that the application transmits traffic greater MFBR; although UL traffic may be discarded by UPF in this case, the discarded traffic has already cost RAN and CN resources for unnecessary transport of traffic, which may not be acceptable by operator.
Also in 5GS non-3GPP, 23.501 requires that the UE should enforce MFBR in the Uplink for GBR QoS Flows. This requires the UE to be aware of the updated MFBR.

It is therefore proposed that: 

a. The QoS Flow level QoS parameters of the  Alternative QoS profile (if received) in the QoS Flow profile are communicated to the UE in NAS in enumerated format

b. NG-RAN if it changes from one Alternative QoS Profile to another to communicate to UE in Access Stratum signalling the index to the QoS Flow level QoS parameters the QoS Profile that it is applied

	
	

	Summary of change:
	Proposes to signal the QoS Flow level QoS parameters  of the Alternative QoS Profile to the UE in NAS and indicate in AS which of the QoS Flow level QoS parameters that applies

	
	

	Consequences if not approved:
	UE and network will operate with unsynchronised QoS flow descriptions
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>>>Start Changes<<<
5.7.1.5
QoS Flow mapping

The SMF performs the binding of SDFs to QoS Flows based on the QoS and service requirements (as defined in TS 23.503 [45]). The SMF assigns the QFI for a new QoS Flow and derives its QoS profile, corresponding UPF instructions and QoS Rule(s) from the PCC rules and other information provided by the PCF.

When applicable, the SMF provides the following information to the (R)AN:

-
QFI;

-
QoS profile as described in clause 5.7.1.2.
-
optionally, Alternative QoS profile as described in clause 5.7.1.2a;

The SMF provides the following information to the UPF enabling classification, bandwidth enforcement and marking of User Plane traffic (the details are described in clause 5.8):

-
a DL PDR containing the DL part of the SDF template and an UL PDR containing the UL part of the SDF template;

-
the PDR precedence value (see clause 5.7.1.9) for both PDRs is set to the precedence value of the PCC rule;

-
QoS related information (e.g. MBR for an SDF, GFBR and MFBR for a GBR QoS Flow) as described in clause 5.8.2;

-
the corresponding packet marking information (e.g. the QFI, the transport level packet marking value (e.g. the DSCP value of the outer IP header);

-
for the DL PDR, optionally, the Reflective QoS Indication.

For each SDF, when applicable, the SMF generates an explicitly signalled QoS rule (see clause 5.7.1.4) according to the following principles and provides it to the UE together with an add operation:

-
A unique (for the PDU Session) QoS rule identifier is assigned;

-
The QFI in the QoS rule is set to the QFI of the QoS Flow to which the PCC rule is bound;

-
The Packet Filter Set of the QoS rule is generated from the UL SDF filters and optionally the DL SDF filters of the PCC rule (but only from those SDF filters that have an indication for being signaled to the UE, as defined in TS 23.503 [45]);
-
The QoS rule precedence value is set to the precedence value of the PCC rule for which the QoS rule is generated;

-
for a dynamically assigned QFI, the QoS Flow level QoS parameters (e.g. 5QI, GFBR, MFBR, Averaging Window, Alternative QoS Flow level QoS parameters as defined in clause 5.7.1.2a, see TS 24.501 [47]) are signalled to UE in addition to the QoS rule(s) associated to the QoS Flow. The QoS Flow level QoS parameters (i.e. GFBR and MFBR) of an existing QoS Flow may be updated based on the MBR and GBR information received in the PCC rule (MBR and GBR per SDF are not provided to UE over N1).

Changes in the binding of SDFs to QoS Flows as well as changes in the PCC rules or other information provided by the PCF can require QoS Flow changes which the SMF has to provide to (R)AN, UPF and/or UE. In case of changes in the explicitly signalled QoS rules associated to a QoS Flow, the SMF provides the explicitly signalled QoS rules and their operation (i.e. add/modify/delete) to the UE.

NOTE 1:
The SMF cannot provide, update or remove pre-configured QoS rules or UE derived QoS rules.

The principle for classification and marking of User Plane traffic and mapping of QoS Flows to AN resources is illustrated in Figure 5.7.1.5-1.
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Figure 5.7.1.5-1: The principle for classification and User Plane marking for QoS Flows and mapping to AN Resources

In DL, incoming data packets are classified by the UPF based on the Packet Filter Sets of the DL PDRs in the order of their precedence (without initiating additional N4 signalling). The UPF conveys the classification of the User Plane traffic belonging to a QoS Flow through an N3 (and N9) User Plane marking using a QFI. The AN binds QoS Flows to AN resources (i.e. Data Radio Bearers of in the case of 3GPP RAN). There is no strict 1:1 relation between QoS Flows and AN resources. It is up to the AN to establish the necessary AN resources that QoS Flows can be mapped to, and to release them. The AN shall indicate to the SMF when the AN resources onto which a QoS Flow is mapped are released.

If no matching DL PDR is found, the UPF shall discard the DL data packet.
In UL:

-
For a PDU Session of Type IP or Ethernet, the UE evaluates UL packets against the UL Packet Filters in the Packet Filter Set in the QoS rules based on the precedence value of QoS rules in increasing order until a matching QoS rule (i.e. whose Packet Filter matches the UL packet) is found.

-
If no matching QoS rule is found, the UE shall discard the UL data packet.

-
For a PDU Session of Type Unstructured, the default QoS rule does not contain a Packet Filter Set and allows all UL packets.

NOTE 2:
Only the default QoS rule exist for a PDU Session of Type Unstructured.


The UE uses the QFI in the corresponding matching QoS rule to bind the UL packet to a QoS Flow. The UE then binds QoS Flows to AN resources.

>>>Next Change<<<

5.7.1.2a
Alternative QoS Profile

The Alternative QoS Profile(s) can be optionally provided for a GBR QoS Flow with Notification control enabled. If the corresponding PCC rule contains the related information (as described in TS 23.503 [45]), the SMF shall provide, in addition to the QoS profile, the Alternative QoS Profile(s) to the NG-RAN. The SMF through AMF shall provide to the UE the Alternative QoS Flow level QoS parameters of the Alternative QoS Profile in enumerated format.
An Alternative QoS profile represents a combination in enumerated format of QoS Flow QoS parameters and has the same format as the QoS profile for that QoS Flow.

When NG-RAN detects that the QoS profile cannot be guaranteed and determines that one of the Alternative QoS profiles should be used informs the UE with Access Stratum signalling of the index of the Alternative QoS Flow QoS parameters that are now in use, as defined in TS 38.300 [27]. 
When the NG-RAN sends a notification to the SMF that the QoS profile cannot be guaranteed, the NG-RAN may include the reference to the Alternative QoS profile(s) (as specified in clause 5.7.2.4) to indicate the QoS that the NG-RAN can guarantee.

>>>End of changes<<<
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