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1. Introduction
 In section 5.4.4, there are several FFS left about QER, this paper discuss the QER handling on the UP and suggest to remove those FFS. 
2. Reason for Change
· About bearer level QER, in TS 23.401 sub clause 4.4, it is specified that the bearer level GBR and MBR handling is located at the E-UTRAN, and PGW only handle the service level bit rate. Furthermore, considering the bearer level MBR or GBR is the Sum of the MBR or GBR for all the SDFs bound to the bearer, it is sufficient to enforce only MBR and GBR per GBR SDF. 
· About resource sharing for multiple PDRs and SDFs, TS 23.203, section 6.1.14 specifies :
The P-CSCF (i.e. AF) may indicate to the PCRF that media of an AF session may share resources with media belonging to other AF sessions according to TS 23.228 [39]. For every media flow, the P-CSCF may indicate that the media flow may share resources in both directions or in one direction only (UL or DL).

The PCRF makes authorization and policy decisions for the affected AF sessions individually and generates a PCC/QoS rule for every media flow in any AF session.
If the PCRF received identical indication(s) for resource sharing for multiple AF sessions, the PCRF may request the PCEF/BBERF to realize resource sharing for the corresponding set of PCC/QoS rules. The PCRF provides a DL and/or UL sharing indication with the same value for those PCC/QoS Rules that are candidate to share resources according to the direction of resource sharing indicated by the AF.
……
This means that there is a case to enforce QER for multiple PDRs and SDFs;
· About precedence in QER, it is propose that QER associated to multiple PDRs have to be treated after QERs after the QERs associated to a single PDR, e.g. QER for APN AMBR should enforced after the QER per SDF level. Precedence in QER is not necessary.
For non GBR SDFs, APN AMBR applies. Therefore, SDF level QER is needed on the PGW-UP, Precedence in the QER is not necessary.
4. Proposal

It is proposed to agree the following changes to 3GPP TS <29.244>.
* * * First Change * * * *

5.4.4
QoS Control

QoS control refers to the authorization and enforcement of the maximum QoS that is authorized 

-
at the session level (APN-AMBR, TDF session UL and DL bitrates, or UL and DL Packet Rate of a PDN connection)

-
at the bearer level (GBR, MBR for GBR bearers);

-
at the service data flow (SDF) or application level.

See subclause 4.3.3 of 3GPP TS 23.203 [7] subclause 4.5.5 of 3GPP TS 29.212 [8] and subclause 4.7.7 of 3GPP TS 23.401 [14].

The CP function shall control the QoS enforcement in the UP function by: 

-
creating the necessary PDR(s) to represent the service data flow, application, bearer or session; 

-
creating QERs for the QoS enforcement at session level, SDF/application level;
-
creating QERs for the QoS enforcement of the aggregate of SDFs with the same GBR QCI;  
-
associating the session level QER to all the PDRs defined for the session;




-
associating the SDF or application QER to the PDRs associated to the SDF or application;
-
associating the QER of the aggregate of SDFs to the PDRs associated to SDFs or applications that sharing the QER.
NOTE:
QER associated to multiple PDRs have to be treated after the QERs associated to a single PDR e.g. QER for APN AMBR should be enforced after the QER per SDF level.
The same QER may be associated to UL and DL PDRs. The UP function shall identify the UL and DL flows by the Source Interface IE in the PDRs or the Destination Interface IE in the FARs. The UP function shall enforce the QoS for the UL or DL flows accordingly.

The PGW-C shall map the precedence of a PCC rule to the precedence of the PDRs associated to the corresponding service data flows. 

* * * Next Change * * * *

7.5.2.5
Create QER IE within Sx Session Establishment Request
The Create QER grouped IE shall be encoded as shown in Figure 7.5.2.5-1.
Table 7.5.2.5-1: Create QER IE within Sx Session Establishment Request 

	Octet 1 and 2
	
	Create QER IE Type = 7 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	QER ID
	M
	This IE shall uniquely identify the QER among all the QER configured for that Sx session
	-
	X
	X
	QER ID

	
	
	
	
	
	
	

	QER Correlation ID
	C
	This IE shall be present if the UP function is required to correlate the QERs of several Sx sessions, for APN-AMBR enforcement of multiple UE's PDN connections to the same APN.
	-
	X
	-
	QER Correlation ID

	Gate Status
	M
	This IE shall indicate whether the packets are allowed to be forwarded (the gate is open) or shall be discarded (the gate is closed) in the uplink and/or downlink directions.
	-
	X
	X
	Gate Status

	Maximum Bitrate
	C
	This IE shall be present if an MBR enforcement action shall be applied to packets matching this PDR. When present, this IE shall indicate the uplink and/or downlink maximum bit rate to be enforced for packets matching the PDR.

This IE may be set to the value of: 

-
the APN-AMBR, for a QER that is referenced by all the PDRs of the non-GBR bearers of a PDN connection; 

-
the TDF session MBR, for a QER that is referenced by all the PDRs of a TDF session;

-
the bearer MBR, for a QER that is referenced by all the PDRs of a bearer;

-
the SDF MBR, for a QER that is referenced by all the PDRs of a SDF.

	-
	X
	X
	MBR

	Guaranteed Bitrate
	C
	This IE shall be present if a GBR has been authorized to packets matching this PDR. When present, this IE shall indicate the authorized uplink and/or downlink guaranteed bit rate.

This IE may be set to the value of: 

-
the bearer GBR, for a QER that is referenced by all the PDRs of a GBR bearer;

-
the SDF GBR, for a QER that is referenced by all the PDRs of a SDF.

	-
	X
	X
	GBR

	Packet Rate
	C
	This IE shall be present if a Packet Rate enforcement action (in terms of number of packets per time interval) shall be applied to packets matching this PDR. 

When present, this IE shall indicate the uplink and/or downlink maximum packet rate to be enforced for packets matching the PDR.

This IE may be set to the value of: 

-
downlink packet rate for Serving PLMN Rate Control, for a QER that is referenced by all PDRs of the UE belonging to the PDN connection using CIoT EPS Optimizations as described in TS 23.401 [2])

-
uplink and/or downlink packet rate for APN Rate Control, for a QER that is referenced by all the PDRs of the UE belonging to PDN connections to the same APN using CIoT EPS Optimizations as described in TS 23.401 [2]).
	-
	X
	-
	Packet Rate

	DL Flow Level Marking
	C
	This IE shall be set if the UP function is required to mark the packets for QoS purposes: 

-
by the TDF-C, for DL flow level marking for application indication (see subclause 5.4.5); 

- 
by the PGW-C, for setting the GTP-U Service Class Indicator extension header for service indication towards GERAN (see subclause 5.4.12).
	-
	X
	X
	DL Transport Level Marking



* * * Next Change * * * *

7.5.4.5
Update QER IE within Sx Session Modification Request
The Update QER grouped IE shall be encoded as shown in Figure 7.5.4.5-1.
Table 7.5.4.5-1: Update QER IE within Sx Session Modification Request 

	Octet 1 and 2
	
	Update QER IE Type = 14 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	Rule ID
	M
	This IE shall uniquely identify the URR among all the URRs configured for that Sx session
	-
	X
	X
	QER ID

	
	
	
	
	
	
	

	QER Correlation ID
	C
	This IE shall be present if the QER correlation ID in this QER needs to be modified.

See NOTE 1.
	-
	X
	-
	QER Correlation ID

	Gate Status
	C
	This IE shall be present if the Gate Status needs to be modified. When present, it shall indicate whether the packets are allowed to be forwarded (the gate is open) or shall be discarded (the gate is closed) in the uplink and/or downlink directions.
See NOTE 1.
	-
	X
	X
	Gate Status

	Maximum Bitrate
	C
	This IE shall be present if an MBR enforcement action applied to packets matching this PDR need to be modified. 

When present, this IE shall indicate the uplink and/or downlink maximum bit rate to be enforced for packets matching the PDR.

This IE may be set to the value of: 

-
the APN-AMBR, for a QER that is referenced by all the PDRs of the non-GBR bearers of a PDN connection; 

-
the TDF session MBR, for a QER that is referenced by all the PDRs of a TDF session;

-
the bearer MBR, for a QER that is referenced by all the PDRs of a bearer;

-
the SDF MBR, for a QER that is referenced by all the PDRs of a SDF.

See NOTE 1.
	-
	X
	X
	MBR

	Guaranteed Bitrate
	C
	This IE shall be present if a GBR authorization to packets matching this PDR needs to be modified. When present, this IE shall indicate the authorized uplink and/or downlink guaranteed bit rate.

This IE may be set to the value of: 

-
the bearer GBR, for a QER that is referenced by all the PDRs of a GBR bearer;

-
the SDF GBR, for a QER that is referenced by all the PDRs of a SDF.

See NOTE 1.
	-
	X
	X
	GBR

	Packet Rate
	C
	This IE shall be present if a Packet Rate enforcement action (in terms of number of packets per time interval) need to be modified for packets matching this PDR. 
	-
	X
	-
	Packet Rate

	DL Flow Level Marking
	C
	This IE shall be set if the DL Flow Level Marking IE needs to be modified.
See NOTE 1.
	-
	-
	X
	DL Flow Level Marking

	Extension Header
	
	See NOTE 1.
	
	
	
	

	NOTE 1:
The IEs which do not need to be modified shall not be included in the Update QER IE. The UP function shall continue to behave according to the values previously received for IEs not present in the Update QER IE.



* * * End of Changes * * * *

