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Abstract of the contribution: 

This contribution discusses the need to clarify transport level packet marking in order to provide sufficient end-to-end QoS in EPS.
Introduction

Being able to successfully enable Quality of Service (QoS) in EPS requires to not only consider the radio part of the system but also the QoS provided in the core network, specifically the core network’s underlying transport network. Consequently, to provide end-to-end QoS according to the QoS concept as specified in TS 23.401, the underlying transport network needs to take the EPS Bearer’s QoS parameters into account when scheduling/forwarding user-plane packets.

Aiming in this direction, TS 23.401 already lists “transport level packet marking in the uplink and in the downlink” as Serving GW functionality and “transport level packet marking in the downlink” as P-GW functionality. Nevertheless, as of now TS 23.401 does not specify which parameters this transport level packet marking shall be based on. 
As illustrated above, to provide a binding between EPS Bearer level QoS and transport level QoS, it should be clarified that the transport level packet marking is done based on the Bearer level QoS parameters of the bearer that the packets to be marked belong to (the associated EPS Bearer). As an implementation option, the P-GW should however also be able to additionally consider service-level QoS when performing transport level packet marking.
Moreover, transport level packet marking is currently only mandated for the up- and downlink between P-GW and Serving GW as well as the downlink from Serving GW to eNB. Nevertheless, the same is needed also for the uplink between eNB and Serving GW and the uplink from the P-GW to PDNs to allow for end-to-end QoS.
Proposal

It is proposed to perform transport level packet marking (i.e., setting the DiffServ Code Point) in Serving GW and P-GW based on the QoS parameters of the EPS bearer that the packets to be marked belong to (the associated EPS Bearer). As an implementation option, the P-GW may also consider service-level QoS when performing transport level packet marking.
Furthermore, it is proposed to mandate the same functionality for the uplink between eNB and Serving GW and the uplink from the P-GW to PDNs.
Consequently, the following changes against TS 23.401 are proposed.

********* Start of changes ***************

*** Start of first change ***
4.4.1
E-UTRAN

E-UTRAN is described in more detail in 3GPP TS 36.300 [5].

In addition to the E-UTRAN functions described in 3GPP TS 36.300 [5], E-UTRAN functions include:

-
Header compression and user plane ciphering

-
MME selection when no routeing to an MME can be determined from the information provided by the UE
-
UL bearer level rate enforcement based on AMBR and MBR 
(e.g. by limiting the amount of UL resources granted per UE over time)

-
UL and DL bearer level admission control
-
Transport level packet marking in the uplink, e.g., setting the DiffServ Code Point, based on the QCI of the associated EPS bearer
*** End of first change ***
*** Start of second change ***
4.4.3.2
Serving GW

The Serving GW is the gateway which terminates the interface towards E-UTRAN. 

For each UE associated with the EPS, at a given point of time, there is a single Serving GW.

Serving GW functions include for both the GTP-based and the PMIP-based S5/S8:

-
the local Mobility Anchor point for inter-eNodeB handover

-
Mobility anchoring for inter-3GPP mobility (terminating S4 and relaying the traffic between 2G/3G system and PDN GW) 

-
EMM-IDLE mode downlink packet buffering and initiation of network triggered service request procedure

-
Lawful Interception

-
Packet routeing and forwarding
-
Transport level packet marking in the uplink and the downlink, e.g., setting the DiffServ Code Point, based on the QCI of the associated EPS bearer
-
Accounting on user and QCI granularity for inter-operator charging

-
UL and DL charging per UE, PDN, and QCI
(e.g. for roaming with home routed traffic)

Additional Serving GW functions for the PMIP-based S5/S8 are captured in 3GPP TS 23.402 [2].
4.4.3.3
PDN GW

The PDN GW is the gateway which terminates the SGi interface towards the PDN. 

If a UE is accessing multiple PDNs, there may be more than one PDN GW for that UE.

PDN GW functions include for both the GTP-based and the PMIP-based S5/S8:

-
Per-user based packet filtering (by e.g. deep packet inspection)

-
Lawful Interception

-
UE IP address allocation

-
Transport level packet marking in the uplink and downlink, e.g., setting the DiffServ Code Point, based on the QCI of the associated EPS bearer
-
UL and DL service level charging as defined in 3GPP TS 23.203 [6]
(e.g. based on SDFs defined by the PCRF, or based on deep packet inspection defined by local policy)

-
UL and DL service level gating control as defined in 3GPP TS 23.203 [6]

-
UL and DL service level rate enforcement as defined in 3GPP TS 23.203 [6] 
(e.g. by rate policing/shaping per SDF)

-
DL rate enforcement based on AMBR
(e.g. by rate policing/shaping per aggregate of traffic of SDFs associated with Non-GBR QCIs)

-
DL rate enforcement based on the accumulated MBRs of the aggregate of SDFs with the same GBR QCI
(e.g. by rate policing/shaping)

-
The network does not support PPP bearer type in this version of the specification. Pre-Release 8 PPP functionality of a GGSN may be implemented in the PDN GW.
Additionally the PDN GW includes the following functions for the GTP-based S5/S8:

-
UL and DL bearer binding as defined in 3GPP TS 23.203 [6]

-
UL bearer binding verification
*** End of second change ***
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