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1. Introduction
This contribution explains the introduction of RAN container in GTP-U (29.281) extension header or message type for the use in Dual Connectivity the Flow Control information transferring. 
2. Discussion
2.1 User Plan in Dual Connectivity
The dual connectivity for the Split bearer has the PDCP in MeNB and RLC/MAC in SeNB for a UE. 

[image: image1.emf]MeNB

PDCP

RLC

MAC

SeNB

PDCP

RLC

MAC

S1

X2

RLC

MAC

 

Figure 1 Split Bearer Architecture
In X2 interface, two user plane functions are needed. 
1) Transferring of PDCP PDU between MeNB to SeNB.

The protocol to transfer the PDCP PDU is use of existing GTP-U i.e. PDCP PDU as T-PDU in GTP-U. No change to the GTP-U is expected.
2) DL Flow Control which is to have feedback information from SeNB to MeNB.   The Flow Control information is to have the information of Acknowledge feedback and the acceptable buffer size in SeNB.
The protocol to be used to transfer the Flow Control information is explained in this contribution.
2.2 Protocol work for transferring of Flow Control information
The protocol to be used for transferring of the Flow Control information is basically the GTP-U (29.281). In the GTP-U extension header the RAN Container is added which is used only in RAN with no maintenance work in other group but only RAN3. 
One possibility is to add in the GTP-U extension container the RAN Container.  
Another possibility is to define a new message type for the RAN Container. These both possibilities are explained below
2.2.1 In case of RAN Container in GTP-U extension header

GTP-U(29.281) extension header provides a rule that easy to extend. What RAN3 needs to ask CT4 is to add the RAN Container as a new Extension Header Type. An example is shown below
(It is noted that the 29.281 extension header mandate to have 4 octets unit.)
	29.281
Octets      1                                     

Extension Header Length

2 – m

Extension Header Content

m+1

Next Extension Header Type
Figure 5.2.1-1: Outline of the Extension Header Format

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.
0001 0000
RAN Container

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.
Figure 5.2.1-3: Definition of Extension Header Type




	29.281
5.2.2.x
RAN container

This extension header is transmitted, for example in EUTRAN in a dual connectivity configuration for Flow Control. The Length field has variable value.
The content of the RAN container is defined in 36.424. 

Bits

Octets

8

7

6

5

4

3

2

1

1

m+1
2 - m
RAN Container
m+1
Next Extension Header Type (Note 2)
NOTE 2:
The value of this field is 0 if no other Extension header follows.




2.2.2 In case of RAN Container as GTP-U message type
In case of define the RAN Container as a GTP-U message type, a new message type value will be needed. What RAN3 needs to ask CT4 is to add the RAN Container as a new Message Type. An example is shown below.
	29.281
Table 6.1-1: Messages in GTP-U
Message Type value (Decimal)

Message

Reference

GTP-C

GTP-U

GTP'

1

Echo Request

X

X

x

2

Echo Response

X

X

x

3-25
Reserved in 3GPP TS 32.295 [8] and 3GPP TS 29.060 [6]
26

Error Indication

X

27-30
Reserved in 3GPP TS 29.060 [6]
31

Supported Extension Headers Notification

X

X

32-252
Reserved in 3GPP TS 29.060 [6]
253
RAN Container 
X
254
End Marker
X
255

G-PDU

X
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7.3.X
RAN Container

RAN Container shall be as specified in 3GPP TS36.424 [x]. Table 7.3.x-1 specifies the information element included in the RAN Container message.
The optional Private Extension contains vendor or operator specific information.

Table 7.3.2-1: Information Elements in End Marker message
Information element

Presence requirement

Reference

RAN Container Information
Mandatory
8.X
Private Extension

Optional

8.6
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Table 8.1-1: Information Elements

IE Type Value

Format

Information Element

Reference
0-13
TV
Reserved in 3GPP TS 29.060 [6]
14

TV

Recovery

8.2
15
TV
Reserved in 3GPP TS 29.060 [6]
16

TV

Tunnel Endpoint Identifier Data I

8.3
17-132
TV/TLV
Reserved in 3GPP TS 29.060 [6]
133

TLV

GSN Address

8.4
134-140
TLV
Reserved in 3GPP TS 29.060 [6]
141

TLV

Extension Header Type List

8.5
142
TLV

RAN Container information
8.X
143-254
TLV
Reserved in 3GPP TS 29.060 [6]
255

TLV

Private Extension

8.6
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8.x
RAN Container Information

The content of the RAN Container Data is specified in 36.424[x].

Bits

Octets

8

7

6

5

4

3

2

1

1

Type = 253 (Decimal)
2
Length (value = n)
3 – n+2
RAN Container Data
Figure 8.x-1: RAN Container Data Information Element




2.2.3 Content in RAN Container
The content in the RAN Container will be specified in 36.424. The format can be based on the 25.415

	36.424
Bits

Number of Octets

7

6

5

4

3

2

1

0

Field 1

Field 2

1

Octet 1

Frame 

Field 3

Field 4

2

Octet 2

Field 4 continue

Spare

1

Octet 4
Padding

2

Octet 6

Figure 6.1-1. Example frame format.



The procedure description is also described in 36.424, which can also base on the style in 25.415 (but without too detail implementation description).

The detail of the RAN Container for the purpose of the Dual Connectivity flow control information transfer is shown in the annex of this paper.

Proposal: it is proposed to review the approach of introducing RAN Container in GTP-U extension header, and the content of the RAN Container is defined in 36.424 which is under RAN3 control.

3. Conclusion and proposal

This contribution explains the introduction of RAN container in GTP-U (29.281) extension header for the use in Dual Connectivity, at this stage, the Flow Control information transferring. 

Proposal: it is proposed to review the approach of introducing RAN Container in GTP-U extension header, and the content of the RAN Container is defined in 36.424 which is under RAN3 control.
4. Annex: Content in the RAN Container to be specified in 36.424
The content in the RAN Container will be defined in 36.424.
6
Specification for Dual Connectivity 

6.1
Elementary procedures
6.1.1
Flow Control Information Transfer

6.1.1.1
Successful operation

The purpose of the Flow Control Information Transfer procedure is to transfer the Flow Control information to eNB1 which has issued the PDCP PDU about the successful delivery of PDCP PDUs to the UE and the acceptable buffer size at the reporting eNB 2 for the X2 user data bearer associated with a specific E-RAB.
Upon reception of  the Flow Control Information Transfer, the eNB1 ,.,,(FFS: the detail description) 
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Figure 6.1.1.1-1. Successful Flow Control Information Transfer.

6.1.1.2
Unsuccessful operation

6.2
RAN Container in GTP-U extension header
6.2.1
General
In the present document the structure of frames will be specified by using figures similar to Figure 6.1-1.

	Bits


	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	Field 1
	Field 2
	1
	Octet 1
	Frame 

	Field 3


	Field 4
	2
	Octet 2
	

	Field 4 continue
	Spare
	1
	Octet 4
	

	Padding
	2
	Octet 6
	



Figure 6.1-1. Example frame format.
Unless otherwise indicated, fields which consist of multiple bits within an octet will have the most significant bit located at the higher bit position (indicated above frame in Figure 6.1-1). In addition, if a field spans several octets, most significant bits will be located in lower numbered octets (right of frame in Figure 6.1-1).

On the X2 interface, the frame will be transmitted starting from the lowest numbered octet. Within each octet, the bits are sent according decreasing bit position (bit position 7 first).

Spare bits should be set to "0" by the sender and should not be checked by the receiver.

The frame is always an integer number of octets and  n aligned with n=2, 6, 10, 14… (by adding 'Padding' when needed). (Editor NOTE: if this RAN Container is defined as message type in GTP-U, the fame is always an integer number)
The receiver should be able to remove an additional spare extension field that may be present at the end of a frame. See description of Spare extension field.

6.2.2
Frame format for the X2 user plane protocol
6.2.2.1
Flow Control Information for DC Split Bearer Data Delivery (PDU Type 0)

	Bits


	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=0)
	Spare
	1
	Frame

	PDCP SN that have been acknowledged  (FFS the way to feedback e.g. it is one SN or a set of SN)
	2
	

	Acceptable buffer size at reporting eNB (FFS if this is to be per  E-RAB or per UE)
	FFS
	

	Padding (FFS if the total number of octet is 2, 6, 10, 14,…)
	FFS
	


Figure 6.2.1-1. Frame PDU Type 0 Format.
6.2.3
Coding of information elements in frames
6.2.3.1
PDU Type

Description: The PDU type indicates the structure of the RAN Container frame. The field takes the value of the PDU Type it identifies: i.e. "0" for PDU Type 0. The PDU type is in bit 4 to bit 7 in the first octet of the frame. 
Value range: {0=Flow Control information, 1-15=reserved for future PDU type extensions}

Field length: 4 bits

6.2.3.2 PDCP SN that have been acknowledged
Description: This parameter indicates the PDCP SN of PDCP PDU at the SeNB towards the UE which has been acknowledged by the UE. (FFS the way to feedback e.g. it is one SN or a set of SN)
Value range: {0..215-1}.

Field length: 2 octets.

6.2.3.3
Acceptable buffer size at reporting eNB
Description: This parameter indicates the suitable acceptable buffer size as determined by the reporting eNB for a bearer associated with a specific E-RAB (FFS if this is to be per  E-RAB or per UE).

Value range: {0..2FFS-1}. 
Field length: FFS octets.

6.2.3.3
Padding
Description: This field is an additional field used to make the frame header or payload part an integer number of octets when needed. Padding is set to "0" by the sender and is not interpreted by the receiver.

Value range: {0–16}.

Field length: 0–7 bits.

6.2.3.4
Spare
Description: The spare field is set to "0" by the sender and should not be interpreted by the receiver. This field is reserved for later versions.
Value range: (0–2n-1).

Field Length: n bits.
_1459608396.vsd
MeNB


PDCP


RLC


MAC


SeNB


PDCP


RLC


MAC


S1


X2


RLC


MAC



_1460536383.doc


FLOW CONTROL INFORMATION 



TRANSFER







eNB2







eNB1












