Page 1



3GPP TSG CT4 Meeting #69
C4-150836
Sanya, P.R.China; 25th – 29th Mayl 2015

	CR-Form-v11.1

	CHANGE REQUEST

	

	
	29.281
	CR
	0070
	rev
	-
	Current version:
	12.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	X


	

	Title:

	Sending multiple G-PDUs within a single UDP datagram

	
	

	Source to WG:
	Nokia Networks

	Source to TSG:
	CT4

	
	

	Work item code:
	TEI13
	
	Date:
	2015-04-16

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-13

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)

	
	

	Reason for change:
	The encapsulation overhead for VoLTE payloads in EPC networks is unreasonably large. High amount of small packets leads to scalability issues in various network devices. Annex C "Link MTU consideration" in 3GPP TS 23.060 describes various encapsulation overheads for user plane datagrams. The overhead becomes larger than the actual datagram for a VoLTE payload, which typically is about 40-50 octets long. To solve this problem it is proposed to be able to carry multiple G-PDUs (T-PDUs+headers) within a single UDP datagram.

	
	

	Summary of change:
	A new GTP-U flag, Next G-PDU (NG), is included in bit 4 of octet 1 of the GTP-U header of the G-PDU that indicates whether or not there is another G-PDU following the current G-PDU within the UDP datagram.

	
	

	Consequences if not approved:
	Support for multiple G-PDUs within a UDP datagram will not be possible and transport of VoLTE userplane voice packets may be inefficient.

	
	

	Clauses affected:
	5.1

	
	

	
	Y
	N
	
	

	Other specs
	X
	
	 Other core specifications

	TS 29.274 CRnnnn
TS 36.413 CRnnnn

TS 25.413 CRnnnn

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	GTPv2-C, S1-AP and RANAP specs must be modified in order to signal support for multiple G-PDUs in a single UDP datagram by all of the relevant user plane entities.


* * * First Change * * * *

5
GTP-U header

5.1
General format

The GTP-U header is a variable length header whose minimum length is 8 bytes. There are three flags that are used to signal the presence of additional optional fields: the PN flag, the S flag and the E flag. The PN flag is used to signal the presence of N-PDU Numbers. The S flag is used to signal the presence of the GTP Sequence Number field. The E flag is used to signal the presence of the Extension Header field, used to enable future extensions of the GTP header defined in this document, without the need to use another version number. If and only if one or more of these three flags are set, the fields Sequence Number, N-PDU and Extension Header shall be present. The sender shall set all the bits of the unused fields to zero. The receiver shall not evaluate the unused fields. For example, if only the E flag is set to 1, then the N-PDU Number and Sequence Number fields shall also be present, but will not have meaningful values and shall not be evaluated.
Always present fields:

-
Version field: This field is used to determine the version of the GTP-U protocol. The version number shall be set to '1'.

-
Protocol Type (PT): This bit is used as a protocol discriminator between GTP (when PT is '1') and GTP' (when PT is '0'). GTP is described in this document and the GTP' protocol in 3GPP TS 32.295 [8]. Note that the interpretation of the header fields may be different in GTP' than in GTP.

-
Next G-PDU flag (NG): This flag indicates the presence or absence of another G-PDU which follows the current G-PDU within the UDP datagram. If the sender puts another G-PDUs following the current G-PDU within the UDP datagram, then the sender shall set the flag to '1'. If another G-PDU does not follow the current G-PDU, then the flag shall be set to'0'. It is recommended that in order to avoid latency caused by IP fragmentation and reassembly, the IP packet containing multiple G-PDUs should not be longer than the path MTU (see 3GPP TS 23.060 [4], Annex C).
-
Extension Header flag (E): This flag indicates the presence of a meaningful value of the Next Extension Header field. When it is set to '0', the Next Extension Header field either is not present or, if present, shall not be interpreted. When it is set to '1', the Next Extension Header field is present, and shall be interpreted, as described below in this section.

-
Sequence number flag (S): This flag indicates the presence of a meaningful value of the Sequence Number field. When it is set to '0', the Sequence Number field either is not present or, if present, shall not be interpreted. When it is set to '1', the Sequence Number field is present, and shall be interpreted, as described below in this section.
For the Echo Request, Echo Response, Error Indication and Supported Extension Headers Notification messages, the S flag shall be set to '1'. Since the use of Sequence Numbers is optional for G-PDUs, the PGW, SGW, ePDG, eNodeB and TWAN should set the flag to '0'. However, when a G-PDU (T-PDU+header) is being relayed by the Indirect Data Forwarding for Inter RAT HO procedure, then if the received G-PDU has the S flag set to '1', then the relaying entity shall set S flag to '1' and forward the G-PDU (T-PDU+header). In an End marker message the S flag shall be set to '0'.

-
N-PDU Number flag (PN): This flag indicates the presence of a meaningful value of the N-PDU Number field. When it is set to '0', the N-PDU Number field either is not present, or, if present, shall not be interpreted. When it is set to '1', the N-PDU Number field is present, and shall be interpreted, as described below in this section.

-
Message Type: This field indicates the type of GTP-U message.

-
Length: This field indicates the length in octets of the payload, i.e. the rest of the packet following the mandatory part of the GTP header (that is the first 8 octets). The Sequence Number, the N-PDU Number or any Extension headers shall be considered to be part of the payload, i.e. included in the length count.

-
Tunnel Endpoint Identifier (TEID): This field unambiguously identifies a tunnel endpoint in the receiving GTP‑U protocol entity. The receiving end side of a GTP tunnel locally assigns the TEID value the transmitting side has to use. The TEID shall be used by the receiving entity to find the PDP context, except for the following cases:

-
The Echo Request/Response and Supported Extension Headers notification messages, where the Tunnel Endpoint Identifier shall be set to all zeroes.

-
The Error Indication message where the Tunnel Endpoint Identifier shall be set to all zeros. 
-
When setting up a GTP-U tunnel, the GTP-U entity shall not assign the value 'all zeros' to its own TEID. However, for backward compatibility, if a GTP-U entity receives (via respective control plane message) a peer's TEID that is set to the value 'all zeros', the GTP-U entity shall accept this value as valid and send the subsequent G-PDU with the TEID field in the header set to the value 'all zeros'.
Optional fields:

-
Sequence Number: If Sequence Number field is used for G-PDUs (T-PDUs+headers), an increasing sequence number for T-PDUs is transmitted via GTP-U tunnels, when transmission order must be preserved. For Supported Extension Headers Notification and Error Indication messages, the Sequence Number shall be ignored by the receiver, even though the S flag is set to '1'.
-
N-PDU Number: This field is used at the Inter SGSN Routeing Area Update procedure and some inter-system handover procedures (e.g. between 2G and 3G radio access networks). This field is used to co-ordinate the data transmission for acknowledged mode of communication between the MS and the SGSN. The exact meaning of this field depends upon the scenario. (For example, for GSM/GPRS to GSM/GPRS, the SNDCP N-PDU number is present in this field).

-
Next Extension Header Type: This field defines the type of Extension Header that follows this field in the GTP‑PDU.

	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	Version
	PT
	NG
	E
	S
	PN

	2
	
	Message Type

	3
	
	Length (1st Octet)

	4
	
	Length (2nd Octet)

	5
	
	Tunnel Endpoint Identifier (1st Octet)

	6
	
	Tunnel Endpoint Identifier (2nd Octet)

	7
	
	Tunnel Endpoint Identifier (3rd Octet)

	8
	
	Tunnel Endpoint Identifier (4th Octet)

	9
	
	Sequence Number (1st Octet)1) 4) 

	10
	
	Sequence Number (2nd Octet)1) 4)

	11
	
	N-PDU Number2) 4)

	12
	
	Next Extension Header Type3) 4)



NOTE 1:
1) This field shall only be evaluated when indicated by the S flag set to 1.

NOTE 2:
2) This field shall only be evaluated when indicated by the PN flag set to 1.

NOTE 3:
3) This field shall only be evaluated when indicated by the E flag set to 1.

NOTE 4:
4) This field shall be present if and only if any one or more of the S, PN and E flags are set.

Figure 5.1-1: Outline of the GTP-U Header

* * * End Changes * * * *

