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1. Introduction
This paper proposes several methods to accommodate multiple EPS bearer setup in one message exchange in GTPv2.
2. Reason for Change
Currently, only one message can be sent in a GTP-C payload. This limitation creates the following problems:
· If multiple commands or requests are to bent, independent messages needs to be sent creating unnecessary overhead on the backhaul.

· If the processing of these messages is dependent on all of them arriving at the recipient, the recipient of the message gets increasingly complex to ensure the arrival of all the messages.
The need to send and process multiple messages happens in the case of setting up multiple bearers at the same time. For example; 

· Setting up dedicate bearers in addition to a default bearer during the attach procedure

· In order to set up a video conferencing call, typically three bearers need to be set up. 
· For the mobility from non-3GPP access to E-UTRAN, the network needs to set up multiple EPS bearers to support the service data flows the UE was using at the non-3GPP access system.

Using the current GTP-C mechanism, the sender sends three independent messages for the setup of the three bearers. The recipient, not knowing how many bearer set up messages has been sent, has to resort to timeouts to decide if any further bearer setup messages are coming, which adds unnecessary delays in processing of the messages and increases the complexity at the recipient. The proposed methods eliminate the need to use timeouts and increase the processing time.
To send and process multiple messages is also very useful for the case when the MME needs to release multiple bearers at once. This happens when the eNB releases multiple DRBs of a UE due to a local reason (e.g. access control) and request the release of the corresponding EPS bearer contexts to the MME.  

3. Proposal
It is proposed to choose one of the following methods for aggregation of messages in the GTP-C framing.
3.1 Option A

The currently unused bit 5 of the first byte of the GTP-C header is used to indicate is there are more messages as follows:

	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	Version
	M
	T=1
	E
	S=1
	FFS

	2
	
	Message Type

	3
	
	Message Length (1st Octet)

	4
	
	Message 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)

	10
	
	Sequence Number (2nd Octet)

	11
	
	Spare

	12
	
	Spare

	13 - n
	
	These octets are present in the header if E flag is set to ‘1’ and contain one or more Extension Headers.


Octet 1 of the GTPv2 header shall contain the following fields:

· Bit 5 (M) of the first byte shall indicate if there are more messages to be processed in the GTP-C payload. If M=0, then there is no more message, if the M=1, another GTP-C message starts after the current message finishes. 
This option requires the minimal change in the standard while allowing for transmission of multiple messages in one GTP-C payload.
3.1.1 Packet structure using option A
When option A is used, a GTP-C payload containing three messages has the following packet structure:


[image: image1]
Note that the length field in each message specify the length for that particular message.

3.2 Option B
Define a new container message that allows containment of other GTP-C messages as follows:

	Message Type value (Decimal)
	Message
	Reference
	GTP-C
	GTP-U

	254
	Container Message
	
	X
	


The Container Message includes the Count mandatory IE

Count IE is coded as this is depicted as follows. The count IE specifies the number of messages followed by the Container message.
	.
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = XX (decimal)
	

	
	2-3
	Length = 1 (decimal)
	

	
	4
	Count of messages
	


3.2.1 Packet structure using option B

When option B is used, a GTP-C payload containing three messages has the following packet structure:


[image: image2]
 The length in the first GTP-C header specifies the length of all the messages. The length fields in the successive headers specify the length of that particular message only.
3.3 Option C

This is similar to option B, except that a Message List IE is used instead of the Count IE, eliminating the need for including the GTP-C header before each message.

In option C, the Container Message contains the mandatory Message List IE.

The Message List IE is coded as follows. 
	.
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = XX (decimal)
	

	
	2-3
	Length = 1 (decimal)
	

	
	4
	Count
	

	The following octets are repeated “Count” times once for each message

	
	5
	Version
	FFS
	T=0
	E
	S=1
	FFS
	

	
	6
	Message Type
	

	
	7
	Message Length (1st Octet)
	

	
	8
	Message Length (2nd Octet)
	

	
	13
	Sequence Number (1st Octet)
	

	
	14
	Sequence Number (2nd Octet)
	

	
	15
	Spare
	

	
	16
	Spare
	

	
	17 - n
	These octets are present in the header if E flag is set to ‘1’ and contain one or more Extension Headers.
	


The fields are:

· Count specifies the number of messages following

· The remaining octets are repeated “Count” many times, specifying the header for each message following

· The Message Type specifies the type of the message. The TEID is omitted as, all the subsequent messages use the TEID specified in the Container message.

3.3.1 Packet structure using option C
When option C is used, a GTP-C payload containing three messages has the following packet structure:


[image: image3]
 The length in the GTP-C header specifies the length of all the messages. The lengths of the individual messages and additional extension headers for them are specified in the Message List IE following the GTP-C header.
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