Page 1



3GPP TSG-SA2 Meeting #66 
(
S2-084866 
Montreal Canada
23-27 June  2008
	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	23.401
	CR
	0465
	(

rev
	
	(

Current version:
	8.2.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	X
	Core Network
	X


	

	Title:
(

	Used APN-AMBR

	
	

	Source to WG:
(

	Research In Motion

	Source to TSG:
(

	S2

	
	

	Work item code:
(

	SAES-GPRS_LTE
	
	Date: (

	07/01/2007

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction 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:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)

	
	

	Reason for change:
(

	The two type AMBR definitions: Per UE AMBR and Per UE Per APN AMBR have been agreed. As the two AMBR definitions set different bit rate grant limits for UE non-GBR QoS enforcement for all the APNs and for each of the APNs, respectively, any mis-alignment of the two type AMBR enforcement shall cause packet drops at the eNB and/or at the PDN-GW. This shall waste EPS resources and degrade the performance. 
To align, the used UE-AMBR=MIN(subscribed UE-AMBR, sum APN-AMBR of all Active APNs) is agreed. 
When the sum of the APN-AMBR of all active APNs is greater than the subscribed UE-AMBR, the used (dynamic) UE-AMBR is capped to the subscribed UE-AMBR. However, if some or all of the APN-AMBRs of the active APNs are not reduced (or changed) accordingly to satisfy the subscribed UE-AMBR limit, the packet loss and network resource waste due to QoS enforcement misalignment for UL and DL between the eNodeB and the PDN GWs shall still occur. 

 

	
	

	Summary of change:
(

	· Used (or Dynamic) APN-AMBR. 
If the sum of the APN-AMBR of all active APNs is greater than the subscribed UE-AMBR, the APN-AMBRs shall be adjusted (e.g., proportionally or non-proportionally) to the used APN-AMBRs such that the sum of used APN-AMBR of all the active APNs = subcsribed UE-AMBR. Any APN-AMBR updates for use shall be sent to the UE and  the PDN GWs for non-GBR QoS enforcement.

     -       Add MME initiated QoS modification procedure


	-
	

	Consequences if 
(

not approved:
	Mis-alignment of the two type AMBR enforcement shall cause packet drops at the eNB and/or at the PDN-GW or waste resources and degrade the performance.

	
	

	Clauses affected:
(

	Section 4.7.3, 5.4.2.1, 5.4.2.3 (new)

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	Affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	



*** Start 1st change ***

4.7.3 Bearer level QoS parameters

The bearer level (i.e. per bearer or per bearer aggregate) QoS parameters are QCI, ARP, GBR, MBR, and AMBR described in this section.

Each EPS bearer (GBR and Non-GBR) is associated with the following bearer level QoS parameters:

-
QoS Class Identifier (QCI);

-
Allocation and Retention Priority (ARP).

A QCI is a scalar that is used as a reference to access node-specific parameters that control bearer level packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.), and that have been pre-configured by the operator owning the access node (e.g. eNodeB). A one-to-one mapping of standardized QCI values to standardized characteristics is captured in Annex B.

NOTE 1:
On the radio interface and on S1, each PDU (e.g. RLC PDU or GTP-u PDU) is indirectly associated with one QCI via the bearer identifier carried in the PDU header. The same applies to the S5 and S8 interfaces if they are based on GTP-u.

The primary purpose of ARP is to decide whether a bearer establishment / modification request can be accepted or needs to be rejected in case of resource limitations (typically available radio capacity in case of GBR bearers). In addition, the ARP can be used (e.g. by the eNodeB) to decide which bearer(s) to drop during exceptional resource limitations (e.g. at handover). Once successfully established, a bearer's ARP shall not have any impact on the bearer level packet forwarding treatment (e.g. scheduling and rate control). Such packet forwarding treatment should be solely determined by the other bearer level QoS parameters: QCI, GBR, MBR, and AMBR.

NOTE 2:
The ARP should be understood as "Priority of Allocation and Retention"; not as "Allocation, Retention, and Priority".

NOTE 3:
Video telephony is one use case where it may be beneficial to use EPS bearers with different ARP values for the same UE. In this use case an operator could map voice to one bearer with a higher ARP, and video to another bearer with a lower ARP. In a congestion situation (e.g. cell edge) the eNB can then drop the "video bearer" without affecting the "voice bearer". This would improve service continuity.

NOTE 4:
The ARP may also be used to free up capacity in exceptional situations, e.g. a disaster situation. In such a case the eNB may drop "low ARP bearers" to free up capacity.

Each GBR bearer is additionally associated with the following bearer level QoS parameters:

-
Guaranteed Bit Rate (GBR);

-
Maximum Bit Rate (MBR).

The GBR denotes the bit rate that can be expected to be provided by a GBR bearer. The MBR limits the bit rate that can be expected to be provided by a GBR bearer (e.g. excess traffic may get discarded by a rate shaping function). See clause 4.7.4 for further details on GBR and MBR.

Each APN is associated with the following IP-CAN session level QoS parameter:

-
per APN Aggregate Maximum Bit Rate (APN-AMBR).

The APN-AMBR is a subscription parameter stored per APN in the HSS. It limits the aggregate bit rate that can be expected to be provided across all Non-GBR bearers and across all PDN connections of the same APN (e.g. excess traffic may get discarded by a rate shaping function). Each of those Non-GBR bearers could potentially utilize the entire APN-AMBR, e.g. when the other Non-GBR bearers do not carry any traffic. GBR bearers are outside the scope of APN-AMBR. The P-GW enforces the APN-AMBR in downlink. Enforcement of APN-AMBR in uplink is done in the UE and additionally in the P-GW.

NOTE 5:
All simultaneous active PDN connections of a UE that are associated with the same APN shall be provided by the same PGW (see clause 5.10.1).

Each UE is associated with the following bearer level QoS parameter:

-
per UE Aggregate Maximum Bit Rate (UE-AMBR).

The UE-AMBR is limited by a subscription parameter stored in the HSS. The MME shall set the used UE-AMBR to the sum of the APN-AMBR of all active APNs up to the value of the subscribed UE-AMBR. The UE-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR bearers of a UE (e.g. excess traffic may get discarded by a rate shaping function). Each of those Non-GBR bearers could potentially utilize the entire UE-AMBR, e.g. when the other Non-GBR bearers do not carry any traffic. If sum of subscribed APN-AMBR of active APNs is smaller or equal to the subscribed UE-AMBR, the subscribed APN-AMBRs shall be used.  If the sum of the APN-AMBR of all active APNs is greater than the subscribed UE-AMBR, the APN-AMBRs shall be adjusted (e.g., proportionally or non-proportionally) to the used APN-AMBRs such that the sum of used APN-AMBR of all the active APNs = subcsribed UE-AMBR. Any APN-AMBR updates for use shall be sent to the UE and  the PDN GWs for non-GBR QoS enforcement. GBR bearers are outside the scope of UE‑AMBR. The E-UTRAN enforces the UE-AMBR in uplink and downlink.
The GBR and MBR denote bit rates of traffic per bearer while UE-AMBR / APN-AMBR denote bit rates of traffic per group of bearers. Each of those QoS parameters has an uplink and a downlink component. On S1_MME the values of the GBR, MBR, and AMBR refer to the bit stream excluding the GTP-u/IP header overhead of the tunnel on S1_U.
One 'EPS subscribed QoS profile' is defined for each APN permitted for the subscriber. It contains the bearer level QoS parameter values for that APN's default bearer (QCI and ARP) and the APN-AMBR.
NOTE:
Subscription data related to bearer level QoS parameter values for dedicated bearers is specified in TS 23.203 [6].

*** End 1st  change ***
*** Start 2nd  change ***

5.4.2.1
PDN GW initiated bearer modification with bearer QoS update

The PDN-GW initiated bearer modification procedure (including EPS Bearer QoS update and APN-AMBR) for a GTP based S5/S8 is depicted in figure 5.4.2.1-1. In this procedure, the UE is assumed to be in active mode.
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Figure 5.4.2.1-1: Bearer Modification Procedure with Bearer QoS Update, UE in active mode

NOTE 1:
Steps 3-8 are common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8. For a PMIP-based S5/S8, procedure steps (A) and (B) are defined in TS 23.402 [2]. Steps 1, 2, 9 and 10 concern GTP based S5/S8.

1.
If dynamic PCC is deployed, the PCRF sends a PCC decision provision (QoS policy) message to the PDN GW. This corresponds to the initial steps of the PCRF-Initiated IP‑CAN Session Modification procedure as defined in TS 23.203 [6], up to the point that the PDN GW requests IP‑CAN Bearer Signalling. If dynamic PCC is not deployed, the PDN GW may apply local QoS policy.

2.
The PDN GW uses this QoS policy to determine that the authorized QoS of a service data flow has changed or that a service data flow shall be aggregated to or removed from an active bearer. The PDN GW generates the UL TFT and updates the EPS Bearer QoS to match the aggregated set of service date flows. The PDN GW then sends the Update Bearer Request (PTI, EPS Bearer Identity, EPS Bearer QoS, APN-AMBR, UL TFT) message to the Serving GW. The Procedure Transaction Id (PTI) parameter is used when the procedure was initiated by a UE Requested Bearer Resource Allocation Procedure - see clause 5.4.5 or is used when the procedure was initiated by a UE Requested Bearer Resource Release Procedure - see clause 5.4.6. For APN-AMBR, the EPS bearer identity must refer to a non-GBR bearer.
3.
The Serving GW sends the Update Bearer Request (PTI, EPS Bearer Identity, EPS Bearer QoS, UL TFT, APN‑AMBR, DL TFT (for PMIP-based S5/S8)) message to the MME. If the UE is in ECM‑IDLE state the MME will trigger the Network Triggered Service Request from step 3 (which is specified in clause 5.3.4.3). In that case the following steps 4‑7 may be combined into Network Triggered Service Request procedure or be performed standalone. It is FFS in case there is no paging response.
4.
The MME builds a Session Management Configuration IE including the PTI, EPS Bearer QoS parameters (excluding ARP), UL TFT, APN‑AMBR and EPS Bearer Identity. If the UE has UTRAN or GERAN capabilities, the MME uses the EPS Bearer QoS information to derive the corresponding PDP context parameters QoS Negotiated (R99 QoS profile), Radio Priority and Packet Flow Id and includes them in the Session Management Configuration. If the UE indicated in the UE Network Capability it does not support BSS packet flow procedures, then the MME shall not include the Packet Flow Id. If the APN‑AMBR/APN-AMBRs has/have changed the MME may update the used UE‑AMBR if appropriate. The MME then sends the Bearer Modify Request (EPS Bearer Identity, EPS Bearer QoS, Session Management Configuration, UE‑AMBR, used APN-AMBRs) message to the eNodeB.

5.
The eNodeB maps the modified EPS Bearer QoS to the Radio Bearer QoS. It then signals a Radio Bearer Modify Request (Radio Bearer QoS, Session Management Configuration, EPS RB Identity) message to the UE. The UE shall store the QoS Negotiated, Radio Priority, Packet Flow Id, which it received in the Session Management Configuration, for use when accessing via GERAN or UTRAN. The UE uses the uplink packet filter (UL TFT) to determine the mapping of service data flows to the radio bearer. The UE may provide EPS Bearer QoS parameters to the application handling the service data flow. The application usage of the EPS Bearer QoS is implementation dependent. The UE shall not reject the Radio Bearer Modify Request on the basis of the EPS Bearer QoS parameters contained in the Session Management Configuration IE.

NOTE 2:
The details of the Radio Bearer QoS are specified in TS 36.300 [5].

6.
The UE NAS layer builds a Session Management Response IE including EPS Bearer Identity. The UE then acknowledges the radio bearer modification to the eNodeB with a Radio Bearer Modify Response (Session Management Response) message.

7.
The eNodeB acknowledges the bearer modification to the MME with a Bearer Modify Response (EPS Bearer Identity, Session Management Response) message. With this message, the eNodeB indicates whether the requested EPS Bearer QoS could be allocated or not.

8.
The MME acknowledges the bearer modification to the Serving GW by sending an Update Bearer Response (EPS Bearer Identity) message.

9.
The Serving GW acknowledges the bearer modification to the PDN GW by sending an Update Bearer Response (EPS Bearer Identity) message.

10.
If the Bearer modification procedure was triggered by a PCC Decision Provision message from the PCRF, the PDN GW indicates to the PCRF whether the requested PCC decision (QoS policy) could be enforced or not by sending a Provision Ack message allowing the completion of the PCRF-Initiated IP‑CAN Session Modification procedure as defined in TS 23.203 [6], proceding after the completion of IP‑CAN bearer signalling.

NOTE 3:
The exact signalling of step 1 and 10 (e.g. in case of local break-out) is outside the scope of this specification. This signalling and its interaction with the bearer activation procedure are to be specified in TS 23.203 [6]. Steps 1 and 10 are included here only for completeness.

*** End 2nd  change ***

*** Start 3rd    change ***

5.4.2.3 MME Initiated QoS Modification Based on Subscribed QoS Procedure 

The MME Initiated QoS Modification based on Subscribed QoS for a GTP-based S5/S8 is depicted in the following figure.
Note 1: This procedure is a sub-procedure of HSS Initiated QoS Modification Based on Subscribed QoS Procedure in 5.4.2.2 with the insert subscriber data message from HSS to MME removed and the APN-AMBR parameter replaced by used APN-AMBR in the messages. 
Note 2: This procedure shall be repeated for all the changed APN-AMBRs by the MME for the following two cases: 
(1) If the sum of the subscribered APN-AMBR of the active APNs is bigger than  the subscribed UE-AMBR, the MME shall reduce some or all the APN-AMBR of the active APNs for use to satisfy the capped value of subsriberd UE-AMBR.  
 (2) The used APN-AMBRs shall be reset to the subscribed APN-AMBRs when the sum of the subscribed APN-AMBR of all the active APNs becomes smaller or equal to the subscribed UE-AMBR from being bigger.
The EPS bearer identity for APN-AMBR changes must refer to a non-GBR bearer. 
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Figure: MME Initiated QoS Modification Based on the Subscribed QoS Procedure

NOTE:
For a PMIP-based S5/S8, procedure steps (A) and steps (B) are defined in TS 23.402 [3]. Steps 2, 3, 4 and 6 concern GTP based S5/S8.

1.
The MME sends the Update Bearer Request (EPS Bearer Identity, Bearer QoS, used APN-AMBR) message to the Serving GW. The EPS Bearer Identity identifies the default bearer.  The Bearer QoS contains the EPS subscribed QoS profile to be updated.

2.
The Serving GW sends the Update Bearer Request (EPS Bearer Identity, Bearer QoS, used APN-AMBR) message to the PDN GW.

3.
If PCC infrastructure is used, the PDN GW informs the PCRF about the bearer QoS update. The PCRF sends new updated PCC decision to the PDN GW.

4.
The PDN GW then sends the Update Bearer Request (PTI, EPS Bearer Identity, Bearer QoS, UL TFT, used APN-AMBR) message to the Serving GW.

5.
Steps between 2 and 9, as described in clause 5.4.2.1, are invoked.

6.
The Serving GW acknowledges the bearer modification to the PDN GW by sending an Update Bearer Response (EPS Bearer Identity) message.

*** End 3rd  change ***
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