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5.17.x
Data Forwarding during handovers between 5GS and EPS 

Data forwarding during handovers between 5GS and EPS is supported as follows (see 3GPP TS 38.300 [x]):  
The CP function may change transport level marking by changing the Transport Level Marking IE in the related FAR.
-
For 5G to 4G handover, the source NG-RAN node sends one or several end markers including one QFI of those QoS flows mapped to the same E-RAB and sends the end marker packets to the UPF over the PDU session tunnel. UPF removes the QFI and maps to an appropriate E-RAB tunnel towards SGW.

-
For 4G to 5G handover, the source eNB forwards the received end markers in the EPS bearer tunnel to the SGW which forwards them to the UPF. The UPF adds one QFI among the QoS flows mapped to that E-RAB to the end markers and sends those end markers to the target NG-RAN node in the per PDU session tunnel. 

To forward data (G-PDUs and End Marker packets) during a 5GS to EPS handover, the SMF shall: 

-
provision one PDR per E-RAB (that supports data forwarding for at least one QoS flow), with the list of QFIs that are mapped to the E-RAB; 
-
request the UPF to remove the GTP-U PDU Session Container extension header (including the QFI) from the data by including the GTP-U Extension Header Deletion field set to 'PDU Session Container' in the Outer Header Removal IE of the PDR(s); 
-
associate to each PDR a FAR to forward the data to the GTP-U tunnel of the corresponding E-RAB; 
To forward data (G-PDUs and End Marker packets) during an EPS to 5GS handover, the SMF shall: 

-
provision one PDR per E-RAB (that supports data forwarding for at least one QoS flow);  
-
create and associate one QER to each PDR, including the QFI IE set to one of the QoS flows mapped to the E-RAB, to request the UPF to insert a GTP-U PDU Session Container extension header including the QFI; 
-
create at least one FAR for each data forwarding tunnel in 5GS (i.e. per PDU session); 
-
associate each PDR to the corresponding FAR (i.e. to forward the data of each E-RAB to the data forwarding tunnel of the corresponding PDU session).  

* * * Next Change * * * *

7.5.2.5
Create QER IE within PFCP Session Establishment Request
The Create QER grouped IE shall be encoded as shown in Figure 7.5.2.5-1.
Table 7.5.2.5-1: Create QER IE within PFCP Session Establishment Request 

	Octet 1 and 2
	
	Create QER IE Type = 7 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	QER ID
	M
	This IE shall uniquely identify the QER among all the QER configured for that PFCP session
	-
	X
	X
	X
	QER ID

	QER Correlation ID
	C
	This IE shall be present if the UP function is required to correlate the QERs of several PFCP sessions, for APN-AMBR enforcement of multiple UE's PDN connections to the same APN.
	-
	X
	-
	X
	QER Correlation ID

	Gate Status
	M
	This IE shall indicate whether the packets are allowed to be forwarded (the gate is open) or shall be discarded (the gate is closed) in the uplink and/or downlink directions.
	-
	X
	X
	X
	Gate Status

	Maximum Bitrate
	C
	This IE shall be present if an MBR enforcement action shall be applied to packets matching this PDR. When present, this IE shall indicate the uplink and/or downlink maximum bit rate to be enforced for packets matching the PDR.

This IE may be set to the value of: 

-
the APN-AMBR, for a QER that is referenced by all the PDRs of the non-GBR bearers of a PDN connection; 

-
the TDF session MBR, for a QER that is referenced by all the PDRs of a TDF session;

-
the bearer MBR, for a QER that is referenced by all the PDRs of a bearer;
-
the QoS Flow MBR, for a QER that is referenced by all the PDRs of a QoS Flow (for 5GC);

-
the SDF MBR, for a QER that is referenced by all the PDRs of a SDF.

	-
	X
	X
	X
	MBR

	Guaranteed Bitrate
	C
	This IE shall be present if a GBR has been authorized to packets matching this PDR. When present, this IE shall indicate the authorized uplink and/or downlink guaranteed bit rate.

This IE may be set to the value of: 

-
the aggregate GBR, for a QER that is referenced by all the PDRs of a GBR bearer;
-
the QoS Flow GBR, for a QER that is referenced by all the PDRs of a QoS Flow (for 5GC);

-
the SDF GBR, for a QER that is referenced by all the PDRs of a SDF.

	-
	X
	X
	X
	GBR

	Packet Rate
	C
	This IE shall be present if a Packet Rate enforcement action (in terms of number of packets per time interval) shall be applied to packets matching this PDR. 

When present, this IE shall indicate the uplink and/or downlink maximum packet rate to be enforced for packets matching the PDR.

This IE may be set to the value of: 

-
downlink packet rate for Serving PLMN Rate Control, for a QER that is referenced by all PDRs of the UE belonging to the PDN connection using CIoT EPS Optimizations as described in 3GPP TS 23.401 [2])

-
uplink and/or downlink packet rate for APN Rate Control, for a QER that is referenced by all the PDRs of the UE belonging to PDN connections to the same APN using CIoT EPS Optimizations as described in 3GPP TS 23.401 [2]).
	-
	X
	-
	
	Packet Rate

	DL Flow Level Marking
	C
	This IE shall be set if the UP function is required to mark the packets for QoS purposes: 

-
by the TDF-C, for DL flow level marking for application indication (see subclause 5.4.5); 

-
by the PGW-C, for setting the GTP-U Service Class Indicator extension header for service indication towards GERAN (see subclause 5.4.12).
	-
	X
	X
	-
	DL Flow Level Marking

	QoS flow identifier
	C
	This IE shall be present if the QoS flow identifier shall be inserted by the UPF.
	-
	-
	-
	X
	QFI

	Reflective QoS
	C
	This IE shall be present if the UP function is required to insert a Reflective QoS Identifier to request reflective QoS for uplink traffic.
	-
	-
	-
	X
	RQI


* * * 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 to 6
	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. It takes the form of a bitmask where each bit indicates the outer header to be created in the outgoing packet. Spare bits shall be ignored by the receiver.

Table 8.2.56-1: Outer Header Creation Description 

	Octet / Bit
	Outer Header to be created in the outgoing packet

	5/1
	GTP-U/UDP/IPv4 (see NOTE 1)

	5/2
	GTP-U/UDP/IPv6 (see NOTE 1)

	5/3
	UDP/IPv4 (see NOTE 2)

	5/4
	UDP/IPv6 (see NOTE 2)

	NOTE 1:
The SGW-U/I-UPF 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).

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]).


At least one bit of the Outer Header Creation Description field shall be set to 1. Bits 5/1 and 5/2 may both be set to 1 if an F-TEID with both an IPv4 and IPv6 addresses has been assigned by the GTP-U peer. In this case, the UP function shall send the outgoing packet towards the IPv4 or IPv6 address. 

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
	GTP-U Extension Header Deletion
	

	
	7 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 3)
	2

	UDP/IPv6 (See NOTE 3)
	3

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

	NOTE 1:
The SGW-U/I-UPF 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]) that are not requested to be deleted by the GTP-U Extension Header Deletion field.

NOTE 3:
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]).


The GTP-U Extension Header Deletion field (octet 6) shall be present if it is required to delete GTP-U extension header(s) from incoming GTP-PDUs. Octet 6 shall be absent if all GTP-U extension headers required to be forwarded shall be stored as indicated in NOTE 1 of Table 8.2.64-1.
The GTP-U Extension Header Deletion field, when present, shall be encoded as specified in Table 8.2.64-2. It takes the form of a bitmask where each bit provides instructions on the information to be deleted from the incoming GTP-PDU packet. Spare bits shall be ignored by the receiver.

Table 8.2.64-2: GTP-U Extension Header Deletion 

	Octet / Bit
	GTP-U Extension Header to be deleted from incoming packet

	6/1
	PDU Session Container (NOTE)

	NOTE:
This value shall be used for data forwarding during a 5GS to EPS handover (see subclause 5.17.x).   


* * * End Of Changes * * * *


