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1. Introduction
<Introduction part (optional)>

2. Reason for Change
The current protocol design for Outer Header Creation and Outer Header Removal requires the CPF to provide different instruction to create or removal the outer header in order to have a number of different behavior in the UP function for different forwarding scenarios. This complicates both the CPF and UPF.

The main issue is due to the inclusion of the SCI as part of the extension header.

When buffering is done in the CPF, the SGW-U needs to send to the CPF either:

a)
the T-PDU (per definition of 29.281, i.e. A user data packet, for example an IP datagram), e.g. combo SGW/PGW-U or when SCI is not supported (i.e. there is no GTP-U extension header to forward);
b)
the G-PDU (per definition of 29.281, i.e. User data packet (T-PDU) plus GTP-U header), e.g. when SCI is supported (i.e. when it is required to forward at least one GTP-U extension header). The CPF may instruct the UPF to behave like this also if there isn’t any specific GTP-U extension header to forward.

Whatever is sent to the SGW-C (a or b) needs to be further encapsulated in GTP-U for transport between the CP and UP. When the same packet is sent back from SGW-C to SGW-U, the SGW-U needs to remove two GTP-U headers (*) and re-creates one. 
Those two different scenario leads extra complexities.
Considering the normal scenario without buffering (i.e. the UE is in connected mode), the SGW-U is instructed with OH Removal in the PDR (0 or 1 per 8.2.64 Outer Header Removal) and with OH Creation in the FAR (0 or 1 per 8.2.56), then send to the RAN; 
NOTE THAT, as said in Note 1, for OH Removal "The SGW-U shall store GTP-U extension header(s) required to be forwarded for this packet (as required by the comprehension rules of Figure 5.2.1-2 of 3GPP TS 29.281 [3])."; and for OH Creation "The SGW-U shall also create GTP-U extension header(s) if any has been stored for this packet, during a previous outer header removal (see subclause 8.2.64).", the SGW-U is required to extract extension header and store it, and insert it again;

A new solution is proposed as below:

The SGW-U always send T-PDU over Sx-u to the SGW-C, together with the extracted extension header if stored (upon OH Removal) be inserted in the GTP-U header with Dst. Of SGW-C Sx-u TEID;

When the packets are sent back from the SGW-C, the SGW-C includes the extracted extension header in the GTP-U header of the GTP-u packets with Dst. Of SGW-U Sx-u TEID; the SGW-U is instructed the same as for a UE is in connected mode, using OHR to remove outer header, but store the extension header and then included it again in the GTP-U packets sent to RAN node.
With this approach, the UPF will have the same mechanism for UE in connected mode and buffering in the CP. It is much simpler.

So we can remove the value 2 and 3 in OH Creation and value 2 and 3 in OH Removal. 
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.244-1.1.0.
* * * 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 connectioni.e. for the data forwarding scenarios 1 and 3;

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

5.3.x
Forwarding of packets subject to buffering in the CP function
The following requirements shall apply to the data forwarding scenario 3 (in the Table 5.3.1-1) in addition to the requirements as specified in subclause 5.3.1:
To forward the user plane data to be buffered in the CP function from the UP function, the CP function shall configure a PDR per bearer context of the PDN connection to match received downlink user plane packets (see also subclause 5.3.1), with the field Outer Header Removal Description in the Outer Header Removal IE (for a SGW-U) set to "0" or "1" for IPv4 or IPÅv6 respectively, and with the FAR enabling the UP function to forward the received downlink data to the CP function, with the field Outer Header Creation Description in the Outer Header Creation set to "0" or "1", so that the GTP-U extension header(s) of the originally received by the UP function is stored during Outer Header Removal, or created by the UP function as instructed by the QER rule derived, and then (re-)inserted into the GTP-U header encapsulating user plane data being forwarded to the CP function via Sx-u tunnel; 
When forwarding the user plane data buffered in the CP function back to the UP function, the CP function shall copy the GTP-U extension header if any in the buffered GTP-U packets received from the UP function previously into the GTP-U header encapsulating the user plane data being forwarded to the UP function. Then the CP function shall configure a PDR per bearer context of the PDN connection to match the GTP-U packets from the CP function to the UP function (see also subclause 5.3.1), with the field Outer Header Removal Description in the Outer Header Removal IE set to "0" or "1", and with the FAR enabling the UP function to forward the received downlink data from the CP function to the RAN, with the field Outer Header Creation Description in the Outer Header Creation set to "0" or "1".
* * * Next Change * * * *

8.2.56
Outer Header Creation

The Outer Header Creation IE type shall be encoded as shown in Figure 8.2.56-1. It contains the instructions to create an Outer Header.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 84 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Outer Header Creation Description
	

	
	m to (m+3)
	TEID
	

	
	p to (p+3)
	IPv4 Address
	

	
	q to (q+15)
	IPv6 Address
	

	
	r to (r+1)
	Port Number
	

	
	s to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.56-1: Outer Header Creation

The Outer Header Creation Description field, when present, shall be encoded as specified in Table 8.2.56-1.

Table 8.2.56-1: Outer Header Creation Description 

	Outer Header to be created in the outgoing packet
	Value (Decimal)

	GTP-U/UDP/IPv4 (see NOTE 1)
	0

	GTP-U/UDP/IPv6 (see NOTE 1)
	1

	
	

	
	

	UDP/IPv4 (see NOTE 2)
	2

	UDP/IPv6 (see NOTE 2)
	3

	For future use. Shall not be sent. If received, shall be interpreted as the value "1".
	6 to 255

	NOTE 1:
The SGW-U shall also create GTP-U extension header(s) if any has been stored for this packet, during a previous outer header removal (see subclause 8.2.y).


NOTE 2:
This value may apply to UL packets sent by a PGW-U for non-IP PDN connections with SGi tunnelling based on UDP/IP encapsulation (see subclause 4.3.17.8.3.3.2 of 3GPP TS 23.401 [14]).


The TEID field shall be present if the Outer Header Creation Description requests the creation of a GTP-U header. Otherwise it shall not be present. When present, it shall contain the destination GTP-U TEID to set in the GTP-U header of the outgoing packet. 

The IPv4 Address field shall be present if the Outer Header Creation Description requests the creation of a IPv4 header. Otherwise it shall not be present. When present, it shall contain the destination IPv4 address to set in the IPv4 header of the outgoing packet. 

The IPv6 Address field shall be present if the Outer Header Creation Description requests the creation of a IPv6 header. Otherwise it shall not be present. When present, it shall contain the destination IPv6 address to set in the IPv6 header of the outgoing packet. 

The Port Number field shall be present if the Outer Header Creation Description requests the creation of a UDP/IP header (i.e. it is set to the value 4). Otherwise it shall not be present. When present, it shall contain the destination Port Number to set in the UDP header of the outgoing packet.

* * * Next Change * * * *

8.2.64
Outer Header Removal

The Outer Header Removal IE type shall be encoded as shown in Figure 8.2.64-1. It contains the instructions to remove an Outer Header.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 95 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Outer Header Removal Description
	

	
	6 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.64-1: Outer Header Removal

The Outer Header Removal Description field, when present, shall be encoded as specified in Table 8.2.64-1.

Table 8.2.64-1: Outer Header Removal Description 

	Outer Header to be removed from the incoming packet
	Value (Decimal)

	GTP-U/UDP/IPv4 (see NOTE 1)
	0

	GTP-U/UDP/IPv6 (see NOTE 1)
	1

	
	

	
	

	UDP/IPv4 (See NOTE 2)
	2

	UDP/IPv6 (See NOTE 2)
	3

	For future use. Shall not be sent. If received, shall be interpreted as the value "1".
	6 to 255

	NOTE 1:
The SGW-U shall store GTP-U extension header(s) required to be forwarded for this packet (as required by the comprehension rules of Figure 5.2.1-2 of 3GPP TS 29.281 [3]).


NOTE 2:
This value may apply to DL packets received by a PGW-U for non-IP PDN connections with SGi tunnelling based on UDP/IP encapsulation (see subclause 4.3.17.8.3.3.2 of 3GPP TS 23.401 [14]).


* * * End of Changes * * * *

