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1. Introduction
The newest TS 29.244 lists four data forwarding scenarios between the CP and UP functions. 

Table 5.3.1-1: Data forwarding scenarios between the CP and UP functions

	
	Scenario description
	Data forwarding direction
	Applicable to

	1
	Forwarding of user-plane packets between the UE and the CP function. 
	UP to CP function

CP to UP function
	PGW

	2
	Forwarding of packets between the CP function and the external PDN / Sgi. 
	UP to CP function

CP to UP function
	PGW

	3
	Forwarding of packets subject to buffering in the CP function.
	UP to CP function

CP to UP function
	SGW

	4
	Forwarding of End Marker Packets constructed by the CP function to a downstream node.
	CP to UP function
	SGW, PGW


And about the Sx-u tunnel, the description is as follow:

The CP function may establish one Sx-u tunnel per:

-
 bearer of PDN connection e.g. for the data forwarding scenarios 1 and 3;

-
 UP function or PDN e.g. for the data forwarding scenario 2 and 4.

When and how to establish or delete the Sx-u tunnel need to be defined, and some details need to be clarified.
2. Reason for Change
1. About the Sx-u tunnel granularity for the scenarios shown in Table 5.3.1-1, there are a few comments:

Table 5.6.2-1: Forwarding information for different scenarios

	
	Scenario description
	Forwarding target and operation
	Applicable to

	1
	Forwarding of user-plane between UE and PDN, including mapping onto GTP-U tunnels and mapping between GTP-U tunnels
	GTP-U encapsulation information (F-TEID)
	SGW, PGW

	2
	Forwarding of user-plane packets from UE and CP function (e.g. RS/RA, DHCPv4/v6, traffic subject to HTTP redirect etc) 
	Information that the CP function is source/target (CP function IP address)
	PGW 

	3
	Forwarding of packets from the external PDN / SGi and the CP function (e.g. for RADIUS, Diameter and DHCP signalling, traffic subject to HTTP redirect etc)
	Information that the CP function is source/target (CP function IP address)
	PGW

	4
	Forwarding of packets subject to buffering in CP function
	Information that the CP function is source/target (CP function IP address)
	SGW

	5
	Forwarding of packets between the UP function and the SGi-LAN for Flexible Mobile Service Chaining
	Reference to a predefined traffic steering configuration (e.g. Traffic-Steering Policy identifier)
	PGW, TDF


1). As shown in the Table 5.6.2-1 in TS 23.214, the scenarios 2 corresponds to the scenarios 1 of Table 5.3.1-1 in TS 29.244. The traffic transferring in the Sx-u tunnel, e.g. RS/RA, DHCPv4/v6, traffic subject to HTTP redirect, is really low. Then there is no need to create a Sx-u tunnel for each bearer;
2). If Sx-u tunnel created per bearer, even though it looks simpler, it may result in big scalability tunnels and complex management.

Therefore, the multiplexing is highly advantageous. For Data forwarding Scenarios 1 of Table 5.3.1-1, the CP function may establish one Sx-u tunnel per UP function or PDN, same as scenario 2 and 4. 
More details on Sx-u tunnels per bearer and per UP function or PDN need to be clarified for corresponding scenario, e.g. the node-level Sx-u tunnel management within Sx Association procedures,  the bearer-level Sx-u tunnel management within Sx session procedures.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 29.244:

1. The CP function may establish one Sx-u tunnel per UP function or PDN for the data forwarding scenario 1 in Table 5.3.1-1:

2. Add the description of Sx-u tunnel for buffering and end marker packet;
3. Add Sx-u tunnel per bearer management into the Sx session management procedures.

* * * First Change * * * *

5.3.1
General

Forwarding of user plane data between the CP and UP functions may take place as part of the following scenarios (see 3GPP TS 23.214 [2]).

Table 5.3.1-1: Data forwarding scenarios between the CP and UP functions

	
	Scenario description
	Data forwarding direction
	Applicable to

	1
	Forwarding of user-plane packets between the UE and the CP function. 
	UP to CP function

CP to UP function
	PGW

	2
	Forwarding of packets between the CP function and the external PDN / Sgi. 
	UP to CP function

CP to UP function
	PGW

	3
	Forwarding of packets subject to buffering in the CP function.
	UP to CP function

CP to UP function
	SGW

	4
	Forwarding of End Marker Packets constructed by the CP function to a downstream node.
	CP to UP function
	SGW, PGW


Editor's note:
Forwarding of user-plane packets between the UP function and the CP function may also take place for restoration scenarios (pending CT4 conclusions on the restoration study).

User plane packets shall be forwarded between the CP and UP functions by encapsulating the user plane packets using GTP-U encapsulation (see 3GPP TS 29.281 [3]). 

For forwarding data from the UP function to the CP function, the CP function shall configure PDR(s) per Sx session context, with the PDI identifying the user plane traffic to forward to the CP function and with a FAR set with the Destination Interface "CP function side" and set to perform GTP-U encapsulation and to forward the packets to a GTP-u F-TEID uniquely assigned in the CP function per Sx session and PDR. The CP function shall then identify the PDN connection and the bearer to which the forwarded data belongs by the F-TEID in the header of the encapsulating GTP-U packet.

For forwarding data from the CP function to the UP function, the CP function shall configure one or more PDR(s) per Sx session context, with the PDI set with the Source Interface "CP function side" and identifying the GTP-u F-TEID uniquely assigned in the UP function per PDR, and with a FAR set to perform GTP-U decapsulation and to forward the packets to the intended destination. URRs and QERs may also be configured. 
Editor's note:
It is FFS whether a mechanism is required to ensure that the DL data buffered in the CP function are delivered to the UE by the SGW-U before any downlink data packet newly received over S5/S8.

Sx session contexts may correspond to individual PDN connections, TDF sessions, or standalone sessions not tied to any PDN connection or TDF session used e.g. for forwarding RADIUS, Diameter or DHCP signalling between the PGW-C and the PDN or for forwarding End Marker packets from the PGW-C or SGW-C to a downstream SGW-U or eNodeB. 

The CP function may establish one Sx-u tunnel per:

-
 bearer of PDN connection e.g. for the data forwarding scenarios 1 and 3;

-
 UP function or PDN e.g. for the data forwarding scenario 1, 2 and 4.
* * * Next Change * * * *
5.3.X
Data forwarding between the CP and UP functions with one Sx-u tunnel per UP function or PDN
5.3.x.1
General

The following requirements shall apply to the data forwarding scenario 1 and 2 of Table 5.3.1-1, when establishing one Sx-u tunnel per UP function or PDN, in addition to the requirements specified in subclause 5.3.1.

5.3.x.2
Forwarding of packets from the UP function to the CP function

Regardless of whether the traffic received by the UP function consists of T-PDUs (i.e. user data packet, see 3GPP TS 29.281 [3]) from SGi or G-PDUs (i.e. T-PDU plus a GTP-U header) from the UE, the traffic shall be forwarded from the UP function to the CP function as G-PDUs with the GTP-U header set to the IP address and TEID uniquely assigned in the CP function for the Sx-u tunnel corresponding to the UP function or PDN. 

To forward the user plane data to from the UP function, the CP function shall provision:

-
a PDR per UP function or PDN, matching the received user plane packets and for uplink traffic, optionally with the field Outer Header Removal Description in the Outer Header Removal IE set to "0" or "1" for IPv4 or IPv6 respectively;

-
a FAR instructing the UP function to forward the received data to the CP function, with the field Outer Header Creation Description in the Outer Header Creation set to "0" or "1". 

NOTE 2:
The PDR can be provisioned in the UP function before applying data forwarding to the CP function e.g. immediately after the Sx association Setup procedure.
5.3.x.3
Forwarding of packets from the CP function to the UP function

When sending user plane data from the CP function, the traffic shall be forwarded over Sx-u as:
-
T-PDUs encapsulated in GTP-U with the GTP-U header set to the IP address and TEID uniquely assigned in the UP function for the Sx-u tunnel set up for the UP function or PDN for traffic to be sent towards SGi, or 
-
as G-PDUs encapsulated in GTP-U with the outer GTP-U header set to the IP address and TEID uniquely assigned in the UP function for the Sx-u tunnel set up for the UP function and with the inner GTP-U header set to the F-TEID assigned by the downstreams GTP-U peer (e.g. SGW) to the bearer over which the data shall be sent.

To forward the user plane data from the CP function to the UP function, the CP function shall provision:


a PDR per UP function, with an IP address and TEID uniquely assigned in the UP function for the Sx-u tunnel, and with the field Outer Header Removal Description in the Outer Header Removal IE set to "0" or "1";

-
a FAR enabling the UP function to forward the received data from the CP function.
* * * End of Changes * * * *

