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Abstract of the contribution: This paper is intended to discuss the changes required to the Sx parameters clause, which does not specify how to control the UP to buffer, drop or duplicate the data packets. 
Discussion
New structure for the FAR

In TS 23.214 clause 7.1, in addition to the session related context for the PDN Connection, the list of parameters on Sx interface are described in four different rules, one Detection Rule and three different “enforcement” rules:

-
Packet Detection Rule (PDR), with information describing what packets should receive a certain treatment (e.g. forwarding and other types of enforcement)

- 
Forwarding Action Rule (FAR), contains forwarding actions to be applied to a packet

- 
Usage Reporting Rule (URR), contains information that defines a certain measurement and how it shall be reported

- 
QoS Enforcement Rule (QER), contains information related to QoS enforcement of traffic

Nothing is specified with regards to how to control the UP to buffer, drop or duplicate the data packets.

Therefore, it is proposed to add a new "Apply-Action" attribute to the FAR with following values:

· "Forward": UP applies the FARs configured in the PDR; two "Forward" FAR in sequence can be applied for duplication (e.g. for Lawful Interception)
· "Drop": UP drops the packet. This is applicable e.g. when MME requests throttling of  DDNs and the SGW-CP receives an Sx Report (DDN) from a SGW-U for a low priority bearer, the SGW-C can instruct the SGW-UP to stop buffering and drop packets;

·  "Buffer and Report": UP buffers the packet and notifies the CP about DL packet arrival. This is applicable e.g. for regular buffering in UP;

·  "Buffer": UP buffers the packet and does not notify the CP about DL packet arrival. This is applicable e.g. for Extended buffering in UP;

With the introduction of this Apply Action parameter, a FAR may remain configured in the PDR regardless of the Apply-Action value in the PDR to minimize the updates to the Sx session upon a UE transition between idle and connected mode. 
In addition, when the UP function handles the timers, there is a need to provide these timers to the UP function. For extended buffering, the optional parameter DL Buffering Suggested Packet Count may also be passed to the UP function. 
For this, it is proposed to add a new set of  "Buffering parameters" in the FAR containing:
· The "D parameter" for Delay Downlink Packet Notification;

· The "DL Data Buffer Expiration Time" and optionally the " DL Suggested Packet Count" for Extended buffering; 

· The "Throttling Factor" and the "Throttling Delay" for DDN Throttling.

It is therefore proposed to split the FAR into three  parts:
· An "Apply-Action"

· a set of "Forwarding parameters" applied when Apply-Action is "forward"
· a set of "Buffering Parameters" applied when Apply-Action is "buffer" or "buffer and report"
Support of FMSS
For FMSS, a downlink IP flow received over SGi will be sent back to the SGi-LAN (e.g. with the NSH header). It will go through the Service Functions of that SGi-LAN, and will re-enter into the EPC. Thus, the FAR should indicate whether it applies for packets received before being processed by the SGi-LAN or after. Such indication can be an additional flag, but an alternative solution would be to add a new value "SGi-LAN" to the existing Interface Direction field, which contains two values (“access side”, “core side”). In other words, we will have 

· "access side": incoming packets are coming from the access side (i.e. up-link), 
· "core side": incoming packets are coming from the core side (i.e. down-link first entering) or 
· "SGi-LAN": incoming packets are coming from the SGi-LAN (i.e. the packet has experienced SGi-LAN Service Functions)
How many FARs can be associated with a PDR? 
Another aspect that is not so well specified is how many FARs a PDR can be associated with, and how these FARs are used.

A PDR may be associated to up to two FARs, e.g:

- One FAR with 

- For downlink: one set of FAR parameters with Interface Direction="core side" incoming packets (FMSS), one set of FAR parameters with Interface Direction="SGi-LAN" incoming packets (forwarding) and one set of parameters for with Interface Direction="SGi-LAN" (buffering in the case of combo SGW/PGW);

- For uplink: FAR parameters with Interface Direction="access side" incoming packets for forwarding upstream.
- One additional FAR may be added for Lawful Interception.
A PDR can be associated to up to 3 FARs for the downlink direction:
· FMSS requires two FARs: one for "core side" incoming packets (FAR-1) and one for "SGi-LAN" incoming packets (FAR-2);

· An additional FAR may be required for duplication (e.g. for Lawful Interception), that would apply e.g. for "core side" incoming packets (FAR-3) if FAR-2 is "forward". In a combo SGW/PGW, FAR-2 could be "buffer" and in this case there should be no duplication for Lawful Interception. 
A PDR can be associated to up to 2 FARs in the uplink direction.

It is proposed to clarify the above aspect in TS 23.214.
Proposal

It is proposed to update chapter 7 of TS 23.214 to:
· Introduce the Buffering parameters in each FAR;
· Introduce the Apply Action parameter in each FAR, with the values "Forward", "Drop", "Buffer" and "Buffer and Report";
· Detail the number of FARs a PDR can be associated with.
The companion CR S2-165496 implements these proposals. 
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