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Abstract of the contribution: This document presents the possible solution on how to support VoLTE_PPD at EPC level
Position of this paper in VoLTE_PPD
This paper is a companion document of CR 1073 to 23.228 (Tdoc S2-141452/ S2-141453 and their revisions) that focuses on the impacts on the interface between IMS and the EPC.
The P-CSCF sends incoming INVITE for Voice over LTE services towards the UE using a specific DSCP value (of the IP layer) that is configured on the P-CSCF (and on the EPC). This value is used by the EPC to determine whether Paging Policy Differentiation for Voice over LTE services may be granted to this packet.
The P-CSCF discriminates  incoming INVITE for Voice over LTE services from other flows to be sent on the IMS signalling bearer (towards the UE) using specific DSCP (IPv4) / Traffic Class (IPv6) values  (of the IP layer) configured on the P-CSCF and on the EPC. These values are used by the EPC to determine whether Paging Policy Differentiation for Voice over LTE is required when paging the UE to deliver the packet.
The EPC transfers the requirement for Paging Policy Differentiation for Voice over LTE services to the SGW for the SGW to be able to provide this information to the MME in a S11 DDN, when paging is needed. How the requirement for Paging Policy Differentiation for Voice over LTE is transferred to the SGW and then to the MME (when paging is needed) is the subject of this Tdoc.
Support of the feature by the EPC layer

Following solutions may be envisaged for the SGW to detect that Paging policy Differentiation for Voice over LTE is required for a packet:
· Based on the analysis of the specific DSCP value set by the P-CSCF
· Based on an indication sent by the PGW in the GTP-u header
SGW Detection Based on the analysis of the specific DSCP value set by the P-CSCF
In this solution,

· The SGW has to be configured with 

· The specific DSCP value corresponding to a request for Paging policy Differentiation for Voice over LTE (also configured in the P-CSCF)
· The (IMS) APN where this Paging policy Differentiation for Voice over LTE may apply

· (when paging is needed ) The SGW uses the DSCP value in the IP header at “applicative” level (above GTP-u), to provide in a S11 DDN a request for Paging policy Differentiation for Voice over LTE.

· The SGW has to handle the content of the packets sent to the UE (the inner IP packets received in the S5 GTP-U packet) as it has to look at the DSCP / Traffic class header of these packets. So the SGW has to take care of the IP versions (IPv4 / IPv6) used over Gm.
· the PGW shall not alter the DSCP of the inner IP packets sent over S5
SGW Detection Based on an indication sent by the PGW in the GTP-u header

In this solution,

· The PGW has to be configured with:
· The specific DSCP value corresponding to a request for Paging policy Differentiation for Voice over LTE (also configured in the P-CSCF)

· The (IMS) APN where this Paging policy Differentiation for Voice over LTE may apply

· Based on the detection of the specific DSCP value (set by the P-CSCF) in a DL packet to be sent on the signalling bearer of an (IMS) PDN connection (where this Paging policy Differentiation for Voice over LTE may apply) the PGW sets an indication for Paging policy Differentiation in a new GTP-u header (e.g. reusing the Service Class Indicator (SCI) defined for SIRIG see TS 29.281, standard SCI values could be defined for that purpose in 29.281)
· (when paging is needed ) The SGW uses this paging indication in the GTP-u header, to provide an indication for Paging policy Differentiation in the DDN message sent to the MME over S11: the SGW does not need to handle the content of the packets sent to the UE and does not need to be aware of the IP versions (IPv4 / IPv6) used over Gm.
· When the packet is forwarded towards the RAN (over S1,  S12, …) the SGW removes the indication for Paging policy Differentiation in the GTP-u header of the packet.

Analysis of both solutions / proposal
Even though the “SGW Detection based on an indication sent by the PGW in the GTP-u header” requires modifications to both SGW and PGW, it has the advantage of Not requiring the SGW
· to handle the content of the packets sent to the UE (which breaks an architectural principle of EPC)
· to have per APN configuration
Thus it is proposed to endorse the “SGW Detection based on an indication sent by the PGW in the GTP-u header” alternative that does not break the EPC architectural principles.
This is documented in a companion CR
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