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1. Introduction
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.
2. Alternative proposals for sending multiple G-PDUs with a single UDP datagram
2.1 Alternative 1: Using the spare bit in GTP-U header octet 1
Currently, bit 4 in the first octet of the GTP-U header is spare (see Figure 5.1-1, which is taken form 3GPP TS 29.281). Sender shall set it to '0' and the receiver shall ignore it.

The proposal is to make the bit useful. If set to '1', this indicates another G-PDU follows. Therefore 3GPP TS 29.281, subclause 5.1 "General format" must be changed as follows:

Always present fields:

-
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'.
	
	
	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
This alternative may be used for all GTP-U interfaces.
2.2 Alternative 2: Specifying new Extension header type for the next G-PDU

Another alternative is to specify new extension header type. The following changes to 3GPP TS 29.281, subclause 5.2 "GTP-U Extension Header" are then necessary.

	Next Extension Header Field Value
	Type of Extension Header

	0000 0000
	No more extension headers

	0000 0001
	Reserved - Control Plane only.

	0000 0010
	Reserved - Control Plane only.

	0010 0000
	Service Class Indicator

	0100 0000
	UDP Port. Provides the UDP Source Port of the triggering message.

	1100 0000
	PDCP PDU Number [4]-[5].

	1100 0001
	Reserved - Control Plane only.

	1100 0010
	Reserved - Control Plane only.

	1110 0000
	Another G-PDU follows this G-PDU in the UDP datagram.


Figure 5.2.1-3: Definition of Extension Header Type

5.2.2.x
Another G-PDU
This extension header shall be transmitted if another G-PDU follows this G-PDU in the UDP datagram. It is 4 octets long, and therefore the Length field has value 1.

	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	0x01

	2-3
	
	Another G-PDU follows this G-PDU in the UDP datagram (0xE0)

	4
	
	Next Extension Header Type (note)


NOTE:
The value of this field is 0 if no other Extension header follows.

Figure 5.2.2.x-1: Another G-PDU Extension Header

This alternative may be used for all GTP-U interfaces.

3. Handling the user plane communications during the feature upgrade period
During the feature upgrade period, PLMNs will have GTP entities that support the feature and GTP entities that do not. In order to solve this problem, it is proposed to add new information to the control plane procedures that are used for user plane bearer setup. The new IE will indicate the feature support to the GTP-U peer.
We also believe it would be sufficient to add the new IE only to GTPv2 messages, because eventually EPC nodes will replace GTPv1-C based nodes. 
During user plane bearer setup, GTPv2-C entity sends to its peer user plane F-TEID-U (IP address and TEID-U). If direct tunnel S12 or S1-U is in use, then the SGSN/MME acts as a control plane agent and sends RNC/eNB's F-TEID-U to SGW. SGSN/MME also sends SGSN/SGW's F-TEID-U to RNC/eNB. In all other cases, GTP entity sends to its peer own user plane F-TEID-U.
Therefore, 3GPP CT4 should specify a new flag for the Indication IE, which shall be sent along with F-TEID-U and indicate to the peer that the sender supports multiple G-PDUs in a single UDP datagram. The flag is sent as follows:

· CSReq: flag is set on S2a/S2b, on S4 if S4-U is used and on S8/S8 interface, if the sender supports the feature (i.e. the flag is set to 0 on S11 and S4 if S12 is used).

· CSResp: flag is set on all interfaces (S2a/S2b, S4/S11 and S5/S8 interfaces), if the sender supports the feature. This is redundant for for S11 and S12 cases, but simplifies the sender implementation.

· MBReq: flag is set on S4/S11 and S5/S8 interfaces, if the sender supports the feature. This is redundant for S4-U case, but simplifies the sender implementation. Flag is necessary on S5/S8 for TAU/RAU with SGW change.

· MBReq: flag is set on S4/S11 and S5/S8 interfaces, if the sender supports the feature. This is redundant for some cases, but simplifies the sender implementation.

Such an indication determines the whole node capability at the given moment in time. For the concerned interfaces, a node capability can be communicated only with GTPv2 and only between direct GTPv2 peers (MME/SGSN and SGW, SGW and PGW). So, in order to make the solution generic, the feature support indication needs to be sent during each PDN connection setup. This will make the indication redundant in many cases, because e.g. if eNB and SGW have already indicated the feature support to each other, there is no need to repeat this with every PDN setup. On the other hand, redundancy will ensure a change in capability is detected dynamically. For instance, if eNB is upgraded to support the feature, MME will inform all concerned SGWs about this with regular signaling.

4. Conclusions

Alternative 1, adding the NG bit to the GTP-U header appears to be the simplest and most efficient way to indicate that there is more than one G-PDU within the UDP datagram.
5. Proposal

Associated CRs for GTPv1-U in 3GPP TS 29.281 (C4-150836) and for GTPv2-C signaling in TS 29.274 (C4-150837) are submitted to CT4 (potential changes to GTPv1-C are not proposed). Additionally, It is also proposed that an LS be sent to RAN3 for them to decide if changes to S1-AP signaling in 3GPP TS 36.416 and or to RANAP signaling in 3GPP TS 25.413 need to be made in order to indicate to the MME/SGSN RNC/eNB user plane for multiple G-PDU’s within a UDP datagram..
