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1. Reason for Change
SA2 replied to CT4 in C4-172088 that the UP function shall notify the CP function about the arrival of downlink packets per FAR (and not per Sx session):
For the latter question, the CP function can use FAR existing parameters: as a single FAR is expected to be used for all the PDRs of a given bearer, as the number of bearers is limited, and as the UP function can be instructed that, for a given FAR, only the first packet shall trigger a Sx Report (using "buffer with reporting the arrival of first downlink packet" instruction per TS 23.214 clause 5.9.3.1), there is no need to add any priority parameter to the PDR or the FAR: 

· With the existing mechanisms, there will be a limited number of Sx Reports for a Sx Session; 

· Upon the reception of a Sx Report, the SGW-C can decide whether to send a DDN to the MME, based on the ARP. 

This solution has the advantage to not require any interaction between FARs or PDRs. 

This principle needs to be captured in the stage 3 specification.

Note that the Downlink Data Report includes the PDR ID (and not a FAR ID) of the PDR for which the first downlink packet has been received, according to the following requirement from TS 23.214:

After starting the buffering, when the first downlink packet arrives on any bearer, SGW-U shall inform the SGW-C. SGW-U sends an Sx reporting message to the SGW-C unless specified otherwise and identifies the S5/S8 bearer on which the downlink packet was received.

While there is a one to one relationship between a PDR and a FAR in a SGW-U, there can be multiple PDRs associated to the same FAR in a combined SGW/PGW-U. But a single Sx Session Report (Downlink Data Report) will be sent to the combined SGW/PGW-C when DL packets are received on different PDRs associated to the same FAR.
2. Proposal

It is proposed to agree the following changes to 3GPP TS 29.244 v1.1.0.
* * * First Change * * * *

5.2.3
Forwarding Action Rule Handling 

5.2.3.1
General

The CP function shall provision one (and only one) FAR for each PDR provisioned in an Sx session. The FAR provides instructions to the UP function on how to process the packets matching the PDR.

The CP function may request the UP function to:

-
forward the packets, by setting the Apply Action to the value 'Forward' and by provisioning the Forwarding Parameters providing instructions on how to forward the packets; 

-
forward and duplicate the packets, by setting the Apply Action to the value 'Forward and Duplicate' and by provisioning the Forwarding Parameters and the Additional Forwarding Parameters providing instructions on how to forward the packets and the duplicated packets;

Editor's Note:
An LS has been sent to SA3-LI to check whether the packets that are dropped in the SGW and PGW, e.g. due to QoS Enforcement or the UE being not reachable, need to be intercepted. It is FFS how this would be supported over Sx if this is required, e.g. this could be supported by defining the Apply Action as a bitmap to allow packets to be forwarded to the S3XLIF but also to be buffered. When the Additional Forwarding Parameters have to be applied by the UP function is also FFS, e.g. before QoS enforcement or not.

- 
buffer the packets with notifying the CP function about the arrival of a DL packet, by setting the Apply Action to the value 'Buffer and Notify the CP function' and by optionally provisioning buffering parameters providing instructions on how to buffer the packets; 

- 
buffer the packets without notifying the CP function about the arrival of a DL packet, by setting the Apply Action to the value 'Buffer without notifying the CP function' and by optionally provisioning buffering parameters providing instructions on how to buffer the packets;

-
drop the packets, by setting the Apply Action to the value 'Drop'.

The CP function may provision one or more FAR(s) per Sx session. Different FARs of a same Sx session may be provisioned with a different Apply Action value, e.g. to enable the forwarding of downlink data packets for some PDRs while requesting to buffer downlink data packets for other PDRs.

NOTE 1: 
This is necessary to establish or release a partial set of radio access bearers in UTRAN. 


When instructed to buffer and notify the CP function about the arrival of a DL packet, the UP function shall notify the CP function, when it receives a first downlink packet for a given FAR, by sending an Sx Session Report Request including a Downlink Data Report IE identifying the PDR(s) for which downlink packets have been received. 
NOTE 2: 
Receipt of downlink packets on PDRs associated to different FARs can result in sending multiple Sx Session Report Request messages for a same Sx session.
If the UP function indicated support of Header Enrichment of UL traffic (see subclause 8.2.25), the CP function may provide the UP function with header enrichment information for uplink traffic, by including one or more Header Enrichment IE(s) in the FAR. In this case, the UP function should use this information to enrich the header of the uplink traffic (e.g. HTTP header enrichment). 

NOTE 3:
It is not defined how to support SGi PtP tunnelling mechanisms other than based on UDP/IP encapsulation (such as PMIPv6/GRE, L2TP, GTP-C/U, see subclause 4.3.17.8.3.3.3 of 3GPP TS 23.401 [14]) for Non-IP PDN connections.

* * * For Information * * * *

7.5.8
Sx Session Report Request 

7.5.8.1
General
The Sx Session Report Request shall be sent over the Sxa, Sxb and Sxc interface by the UP function to report information related to an Sx session to the CP function.
Table 7.5.8-1: Information Elements in a Sx Session Report Request
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	Report Type
	M
	This IE shall indicate the type of the report.
	X
	X
	X
	Report Type

	Downlink Data Report
	C
	This IE shall be present if the Report Type indicates a Downlink Data Report. 
	X
	-
	-
	Downlink Data Report

	Usage Report
	C
	This IE shall be present if the Report Type indicates a Usage Report. 

Several IEs within the same IE type may be present to represent a list of Usage Reports.
	X
	X
	X
	Usage Report

	Error Indication Report
	C
	This IE shall be present if the Report Type indicates an Error Indication Report. 
	X
	-
	-
	Error Indication Report

	Load Control Information
	O
	The UP function may include this IE if it supports the load control feature and the feature is activated in the network.

See Table 7.5.3.3-1.
	X
	X
	X
	Load Control Information

	Overload Control Information
	O
	During an overload condition, the UP function may include this IE if it supports the overload control feature and the feature is activated in the network.
See Table 7.5.3.4-1.
	X
	X
	X
	Overload Control Information


Editor's Note: Details on the IEs and conditions are FFS.
* * * For Information * * * *

7.5.8.2
Downlink Data Report IE within Sx Session Report Request
The Downlink Data Report grouped IE shall be encoded as shown in Figure 7.5.8.2-1.
Table 7.5.8.2-1: Downlink Data Report IE within Sx Session Report Request 

	Octet 1 and 2
	
	Downlink Data Report IE Type = 83 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	PDR ID
	M
	This IE shall identify the PDR for which downlink data packets have been received at the UP function. 

More than one IE with this type may be included to represent multiple PDRs having received downlink data packets.
	X
	-
	-
	PDR ID

	Downlink Data Service Information
	C
	This IE shall be included for an Sx session with an IP PDN type, if the UP function supports the Paging Policy Differentiation feature (see subclause 4.9 of 3GPP TS 23.401 [14]). 

When present, for each PDR and for each packet that triggers a Downlink Data Notification, the UP function shall copy, into the Paging Policy Indication value within this IE, the value of the DSCP in TOS (IPv4) or TC (IPv6) information received in the IP payload of the GTP-U packet from the PGW (see IETF RFC 2474 [13]).

One IE with this type shall be included per PDR ID reported in the message. When multiple PDR ID IEs are present in the message, the Downlink Data Service Information IEs shall be reported according to the order of the PDR ID IEs.
	X
	-
	-
	Downlink Data Service Information


* * * End of Changes * * * *

