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1
Introduction

At the RAN3#85 meeting, the details of flow control mechanism was discussed. However, there are still some open issues. This contribution discusses the following open issues and proposes to agree on TP to X2UP protocol running CR [1] and X2AP running CR [2].

Open issue #1) X2-U SN: optional or mandatory

Open issue #2) Whether MeNB is allowed to indicate the periodicity

Open issue #3) Whether final indication during split bearer released from the SeNB will be supported or not

Open issue #4) Whether the way to calculate the available buffer size will be specified or not
Open issue #5) Working assumption: reporting from SeNB both per UE and per E-RAB buffer size 
In addition, this contribution discusses and proposes to introduce UE throughput history information between MeNB and SeNB.
2
Discussion

Open issue #1: X2-U SN: optional or mandatory
To support the detection of X2 packet loss is important to avoid HFN desync. Therefore, X2-U SN should be mandatory in case of flow control adopted. 

Proposal 1:
X2-U SN should be supported as mandatory in flow control.
Open issue #2: Whether MeNB is allowed to indicate the periodicity
Periodical feedback should be used for MeNB to recognise the indication. In theory the SeNB knows best when to send available SeNB buffer size according to the status of the air interface and the buffer status at SeNB side. Therefore in principle there might not be the need for MeNB to indicate the periodicity. However, practical deployments of dual connectivity with split bearer option might also benefit from the possibility for the MeNB to configure a certain flow control periodicity. Therefore, MeNB may request the preferable frequency in SeNB Addition Request and SeNB Modification Request.

Proposal 2:
MeNB may request the periodicity in SeNB Addition Request and MeNB Modification Request.
Open issue #3: Whether final indication during split bearer released from the SeNB will be supported or not
MeNB should ensure that SeNB successfully stops the UE scheduling in case of SeNB release for split bearer. In order for MeNB to start sending packets to the UE without duplicated delivery via SeNB as optimally as possible, SeNB should mark the final indication on flow control information during split bearer released from SeNB. In addition, if UL data is served by SeNB for split bearers, this indication should also be used for MeNB to clear the user plane resource with the SeNB.
Proposal 3:
Final indication during split bearer released from the SeNB should be supported.
Open issue #4: Whether the way to calculate the available buffer size will be specified or not
The calculation mechanism should be known to the MeNB in order to make X2-U operation of flow control for split bearers better.
Proposal 4:
Calculation mechanism should be specified.
Open issue #5: Working assumption: reporting from SeNB both per UE and per E-RAB buffer size
For now, the flow control indications were captured in the draft TS [1] as follows:

When the SeNB decides to trigger the Feedback for Downlink Data Delivery procedure it shall report

a)
the highest PDCP PDU sequence number  successfully delivered in sequence to the UE among those PDCP PDUs received from the MeNB

b)
the available buffer size in bytes for the concerned E-RAB, counted from the PDCP PDU sequence number reported under a) above

Editor’s Note:
It is FFS whether it will be specified from where the indicated available buffer size for the concerned E-RAB is counted.
c)
the available buffer size in bytes for the UE, counted from the PDCP PDU sequence number reported as described under a) above for the concerned E-RAB and most recently reported for all other E-RABs established for the UE.

Editor’s Note:
It is FFS whether it will be specified from where the indicated available buffer size for all E-RABs established for the UE is counted.
d)
those X2-U packets that were declared as being "lost" by the SeNB and have not yet been reported to the MeNB

within the DL DATA DELIVERY STATUS frame.
Some observations can be made on the indications captured as items b) and c) above:

O1:
In both b) and c), the wording “the available buffer size” points towards an upper bound for the amount of data that MeNB should send;

O2:
the available buffer size for the UE is the sum of the available buffer sizes for all the (split) E-RABs of the UE. In other words, the MeNB can derive item c) for a UE as the sum of items b) received for all the split E-RABs for the UE.
On the other hand, in controlling the SeNB’s transmission buffers, the flow control between MeNB and SeNB has more than one goal:

G1:
the SeNB’s transmission buffers for a given UE should be large enough not to run out, which could result in underutilization of the SeNB’s radio resources;

G2:
the SeNB’s transmission buffers for a given E-RAB should be small enough to ensure that the buffering time does not exceed the packet-delay budget, one of the QoS parameters defined for the E-RAB.

In light of the above observation O1, while the currently captured indication b) seems to serve the purpose of goal G2, the currently captured indications do not seem to serve the purpose of goal G1. To fix this shortcoming – and because by O2 the indication c) seems redundant given the indications b) – we propose the following:

Proposal 5:
Instead of the currently captured “the available buffer size in bytes for the UE”, flow control indicates “the minimum desired buffer size in bytes for the UE”.

New issue: UE throughput history information
As discussed in [3], exchange of UE throughput history information between MeNB and SeNB is beneficial for user throughput enhancement. This is especially important when an eNB is scheduling data to both users configured with dual connectivity and users not configured with dual connectivity. In this case UE throughput history information is essential to maintain fairness across users with different configurations. When a UE is configured with dual connectivity, UE throughput history information at the other eNB is needed in order to perform UE scheduling appropriately. This information should be defined as average UE throughput scheduled by the other eNB in a certain time period and when there is data to be transmitted in the corresponding UE buffer (i.e. average user throughput should only be updated when there is data to be scheduled to the UE). The periodicity of such signalling should be configurable, while the time period over which UE throughput is averaged (as well as the averaging method) could be left for eNB implementation. 
Proposal 6:
UE throughput history information should be supported between MeNB and SeNB. Average UE throughput should only be updated when there is data to be transmitted in the UE buffer. The periodicity should be configurable.

Proposal 7:
It is proposed to agree on the TP in section 3 and 4
3
Text Proposal to X2UP protocol

Beginning of Text Proposal
4
General

4.1
General aspects

The X2 user plane (X2 UP) protocol is located in the User Plane of the Radio Network layer over the X2 interface.

The X2 UP protocol is used to convey control information related to the user data flow management of E-RABs.

Each X2 UP protocol instance is associated to one E-RAB only.

This version of the present document defines the X2 UP protocol in the context of dual connectivity only, more specifically, only for X2 user data bearers setup for E-RABs configured with the split bearer option. 

If configured, X2 UP protocol instances exist at the eNBs between which the X2 user data bearers are setup, specifically for dual connectivity between the MeNB and the SeNB.

NOTE:
X2 user data bearers may be setup for data forwarding purposes during X2 HO or during DC related mobility, however, these X2 user data bearers do not require the execution of any additional E-RAB related UP protocol functions related to an X2 UP protocol instance.

In this version of the present document, X2 UP protocol data is conveyed by GTP-U protocol means, more specifically, by means of the "RAN Container" GTP-U extension header as defined in TS 29.281 [3].

5

X2 user plane protocol

5.1
General

The X2 UP protocol layer is using services of the transport network layer in order to transfer user data packets over the X2 interface.

5.2
X2 user plane protocol layer services

The following functions are provided by the X2 UP protocol:

-
Provision of X2 UP specific sequence number information for user data transferred from the MeNB to the SeNB for a specific E-RAB configured with the split bearer option;

-
Information of successful in sequence delivery of PDCP PDUs to the UE from SeNB for user data associated with a specific E-RAB configured with the split bearer option;

-
Information of PDCP PDUs that were not delivered to the UE;

-
Information of the currently suitable buffer size at the SeNB for transmitting to the UE user data associated with a specific E-RAB configured with the split bearer option.

-
Information of the currently minimum desired buffer size at the SeNB for transmitting to the UE user data associated with all E-RABs configured with the split bearer option.
-
Information of average UE throughput history
5.3
Services expected from the X2 Transport Network Layer

The X2 user plane protocol layer expects the following services from the Transport Network Layer:

-
Transfer of user data.

5.4
Elementary procedures

5.4.1
Transfer of Downlink User Data

5.4.1.1
Successful operation


The purpose of the Transfer of Downlink User Data procedure is to provide X2-U specific sequence number information at the transfer of user data carrying at least one DL PDCP PDU from the MeNB to the SeNB via the X2-U interface. 

An X2 user plane instance making use of the Transfer of Downlink User Data procedure is associated to a single E-RAB only. The Transfer of Downlink User Data procedure is invoked whenever user data for that particular E-RAB needs to be sent across the X2-U interface.

The MeNB shall assign consecutive X2-U sequence numbers to each transferred X2-U packet. 

The SeNB shall detect whether an X2-U packet was lost and memorise the respective sequence number after it has declared the respective X2-U packet as being "lost".

The SeNB shall transfer the remaining PDCP PDUs towards the UE and memorise the highest PDCP PDU sequence number of that X2-U packet from which all contained PDCP PDUs were successfully delivered in sequence towards the UE.
The MeNB shall provide average UE throughput history in a certain period to the SeNB.
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Figure 5.4.1.1-1: Successful Transfer of Downlink User Data

5.4.1.2
Unsuccessful operation

Void.

5.4.2
Downlink Data Delivery Status

5.4.2.1
Successful operation

The purpose of the Downlink Data Delivery Status procedure is to provide feedback from the SeNB to the MeNB to allow the MeNB to control the downlink user data flow via the SeNB for the respective E-RAB. The SeNB may also transfer uplink user data for the concerned E-RAB to the MeNB together with a DL DATA DELIVERY STATUS frame within the same GTP-U PDU.
When the SeNB decides to trigger the Feedback for Downlink Data Delivery procedure it shall report:
a)
the highest PDCP PDU sequence number successfully delivered in sequence to the UE among those PDCP PDUs received from the MeNB;
b)
the available buffer size in bytes for the concerned E-RAB, counted from the PDCP PDU sequence number reported under a) above;

c)
the minimum desired buffer size in bytes for the UE, counted from the PDCP PDU sequence number reported as described under a) above for the concerned E-RAB and most recently reported for all other E-RABs established for the UE;

d)
the X2-U packets that were declared as being "lost" by the SeNB and have not yet been reported to the MeNB within the DL DATA DELIVERY STATUS frame.
e)
UE throughput history, only updated when there is data to be scheduled to the UE.

The DL DATA DELIVERY STATUS frame also includes an indication that the frame is the last DL status report received in the course of bearer release. If UL data is served by the SeNB, this indication is also used for MeNB to clear the user plane resource with the SeNB.

The MeNB, when receiving the DL DATA DELIVERY STATUS frame: 

-
can remove the buffered PDCP PDUs according to the feedback of successfully delivered PDCP PDUs;
-
decides upon the actions necessary to take for PDCP PDUs reported other than successfully delivered.

After being reported to the MeNB, the SeNB removes the respective PDCP sequence numbers.
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Figure 5.4.2.1-1: Successful Downlink Data Delivery Status

5.4.2.2
Unsuccessful operation

Void.

5.5
Elements for the X2 user plane protocol

5.5.1
General

In the present document the structure of frames are specified by using figures similar to figure 5.5.1-1.

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	Field 1
	Field 2
	1
	Octet 1

	Field 3
	Field 4
	2
	Octet 2

	Field 4 continue
	Spare
	
	Octet 3

	Field 6
	2
	Octet 4

Octet 5

	Field 6 continue
	Padding
	
	

	Spare extension
	0-m
	



Figure 5.5.1-1: Example frame format

Unless otherwise indicated, fields which consist of multiple bits within an octet have the most significant bit located at the higher bit position (indicated above frame in figure 5.5.1-1). In addition, if a field spans several octets, most significant bits are located in lower numbered octets (right of frame in figure 5.5.1-1).

On the X2 interface, the frame is 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 header part of the frame is always an integer number of octets. The payload part is octet aligned (by adding 'Padding' when needed).

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.

5.5.2
Frame format for the X2 user plane protocol

5.5.2.1
DL USER DATA (PDU Type 0)

This frame format is defined to transfer at least one Downlink PDCP PDU over the X2-U interface.

The following shows the respective DL USER DATA frame.

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=0)
	spare
	1

	X2-U Sequence Number
	2

	UE Throughput History
	4

	Spare extension
	0-4



Figure 5.5.2.1-1: DL USER DATA (PDU Type 0) Format

5.5.2.2
DL DATA DELIVERY STATUS (PDU Type 1)

This frame format is defined to transfer feedback to allow the receiving MeNB to control the downlink user data flow via the SeNB.

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=1)
	Spare
	Final Frame Indication
	Lost Packet Report
	1

	Highest successfully delivered PDCP Sequence Number
	2

	Available buffer size for the E-RAB
	4

	Minimum desired buffer size for the UE
	4

	UE Throughput History
	4

	Number of lost X2-U Sequence Number ranges reported
	1

	Start of lost X2-U Sequence Number range
	4* (Number of reported lost X2-u SN ranges)

	End of lost X2-U Sequence Number range 
	

	Spare extension
	0-4



Figure 5.5.2.2-1: DL DATA DELIVERY STATUS (PDU Type 1) Format

5.5.3
Coding of information elements in frames

5.5.3.1
PDU Type

Description: The PDU Type indicates the structure of the X2 UP 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=DL USER DATA, 1=DL DATA DELIVERY STATUS,
2-15=reserved for future PDU type extensions}

Field length: 4 bits

5.5.3.2
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.

5.5.3.3
X2-U Sequence Number

Description: This parameter indicates the X2-U sequence number as assigned by the respective eNB.
Value range: {0..216-1}.

Field length: 2 octets.

5.5.3.4
Lost Packet Report

Description: This parameter indicates the presence of a list of lost X2-U packets in the respective X2 UP frame.

Value range: {0=Lost Frame List not present, 1=Lost Frame List present}.

Field length: 1 bit.

5.5.3.5
Highest successfully delivered PDCP Sequence Number

Description: This parameter indicates feedback about the delivery status of PDCP PDUs at the SeNB towards the UE.

Value range: {0..215-1}.

Field length: 2 octets.

5.5.3.6
Available buffer size for the E-RAB

Description: This parameter indicates the available buffer size for the concerned E-RAB as specified in clause 5.4.2.1.

Value range: {0..232-1}. 

Field length: 4 octets.

5.5.3.7
Minimum desired buffer size for the UE

Description: This parameter indicates the minimum desired buffer size for all E-RABs established for the UE as specified in clause 5.4.2.1.

Value range: {0..232-1}. 

Field length: 4 octets.

5.5.3.8
Number of lost X2-U Sequence Number ranges reported

Description: This parameter indicates the number of X2-U Sequence Number ranges reported to be lost.

Value range: {1..256}.

Field length: 1 octet.

5.5.3.9
Start of lost X2-U Sequence Number range

Description: This parameter indicates the start of an X2-U sequence number range.
Value range: {0..216-1}.

Field length: 2 octets.

5.5.3.10
End of lost X2-U Sequence Number range

Description: This parameter indicates the end of an X2-U sequence number range.
Value range: {0..216-1}.

Field length: 2 octets.

5.5.3.11
Spare extension

Description: The spare extension field shall not be sent. The receiver should be capable of receiving a spare extension. The spare extension should not be interpreted by the receiver, since in later versions of the present document additional new fields might be added in place of the spare extension. The spare extension can be an integer number of octets carrying new fields or additional information; the maximum length of the spare extension field (m) depends on the PDU type.

Value range: 0–2m*8-1.

Field Length: 0–m octets. For the PDU Types defined in the present document m=4.

5.5.3.x1
Final Frame Indication
Description: This parameter indicates the frame is the last DL status report received in the course of bearer release and no more UL data forwarded to the MeNB.

Value range: {0=Frame is not final, 1= Frame is final}.

Field length: 1 bit.
5.5.3.x2
UE Throughput History
Description: This parameter indicates the UE throughput history at eNB. This parameter is provided in a certain period with average UE throughput scheduled by the eNB only when there is data to be transmitted in the corresponding UE buffer (i.e. average user throughput should only be updated when there is data to be scheduled to the UE).
Value range: {0..232-1}. 

Field length: 4 octets.
5.5.4
Timers

Not applicable.
5.6
Handling of unknown, unforeseen and erroneous protocol data

Void.
End of Text Proposal
4
Text Proposal to stage 3 (X2AP)

Beginning of Text Proposal
9.1.x.1
SENB ADDITION REQUEST
This message is sent by the MeNB to the SeNB to request the preparation of resources for dual connectivity operation for a specific UE
Direction: MeNB ( SeNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB eNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	reject

	UE Security Capabilities
	C-

ifSCGBearerOption
	
	9.2.29
	
	YES
	reject

	SeNB Security Key
	C-

ifSCGBearerOption
	
	9.2.x1
	The S-KeNB which is provided by the MeNB, see TS 33.401 [18].
	YES
	reject

	MeNB Security Algorithm
	C-

ifSCGBearerOption
	
	9.2.x2
	The encryption algorithm which is currently used in the MCG, see TS 33.401[18].
	YES
	ignore

	SeNB UE Aggregate Maximum Bit Rate
	M
	
	UE Aggregate Maximum Bit Rate 
9.2.12
	The UE Aggregate Maximum Bit Rate is split into MeNB UE Aggregate Maximum Bit Rate and SeNB UE Aggregate Maximum Bit Rate which are enforced by MeNB and SeNB respectively.
	YES
	reject

	Serving PLMN
	O
	
	PLMN Identity

9.2.4
	The serving PLMN of the SCG in the SeNB.
	YES
	ignore

	E-RABs To Be Added List
	
	1
	
	
	–
	–

	>E-RABs To Be Added Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	reject

	>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>SCG Bearer
	
	
	
	
	
	

	>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>E-RAB Level QoS Parameters
	M
	
	9.2.9
	Includes necessary QoS parameters
	–
	–

	>>>>DL Forwarding 
	O
	
	9.2.5
	
	–
	–

	>>>>S1 UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SGW endpoint of the S1 transport bearer. For delivery of UL PDUs.
	–
	–

	>>>Split Bearer
	
	
	
	
	
	

	>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>E-RAB Level QoS Parameters
	M
	
	9.2.9
	Includes necessary QoS parameters
	–
	–

	>>>>MeNB GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	MeNB endpoint of the X2 transport bearer. For delivery of UL PDUs.
	–
	–

	>>>>Feedback Periodicity
	O
	
	9.2.x1
	Desired feedback periodicity used for flow control.
	–
	–

	MeNB to SeNB Container
	M
	
	OCTET STRING
	Includes the necessary RRC Information as specified for DC operation in TS 36.331 [9]
	YES
	reject


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


	Condition
	Explanation

	ifSCGBearerOption
	This IE shall be present if the SCG bearer option is configured.


9.1.x.2

SENB ADDITION ACKNOWLEDGE

This message is sent by the SeNB to confirm the MeNB about the SeNB addition preparation.
Direction: SeNB ( MeNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	Rejct

	SeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SeNB
	YES
	reject

	E-RABs Admitted List
	
	1
	
	
	YES
	ignore

	>E-RABs Admitted to Be Added Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>SCG Bearer
	
	
	
	
	
	

	>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>S1 DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SeNB endpoint of the S1 transport bearer. For delivery of DL PDUs.
	–
	–

	>>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of DL PDUs
	–
	–

	>>>> UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of UL PDUs
	–
	–

	>>>Split Bearer
	
	
	
	
	
	

	>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>SeNB GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	Endpoint of the X2 transport bearer at the SeNB.
	–
	–

	>>>> Feedback Periodicity
	O
	
	9.2.x1
	Desired feedback periodicity used for flow control.
	–
	–

	E-RABs Not Admitted List
	O
	
	E-RAB List

9.2.28
	A value for E-RAB ID shall only be present once  in E-RABs Admitted List IE and in E-RABs Not Admitted List IE.
	YES
	ignore

	SeNB to MeNB Container
	M
	
	OCTET STRING
	Includes the necessary RRC Information as specified for DC operation in TS 36.331 [9]
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


Next Text Proposal
9.1.x.5
SENB MODIFICATION REQUEST

This message is sent by the MeNB to the SeNB to request the preparation to modify SeNB resources for a specific UE.

Direction: MeNB ( SeNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	reject

	SeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SeNB
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	Serving PLMN
	O
	
	PLMN Identity

9.2.4
	The serving PLMN of the SCG in the SeNB.
	YES
	ignore

	UE Context Information
	
	1
	
	
	YES
	reject

	>UE Security Capabilities
	O
	
	9.2.29
	
	–
	–

	>SeNB Security Key
	C-ifSCGBearerOption
	
	9.2.x1
	The S-KeNB which is provided by the MeNB, see TS 33.401 [18].
	–
	–

	> SeNB UE Aggregate Maximum Bit Rate
	O
	
	UE Aggregate Maximum Bit Rate
9.2.12
	
	–
	–

	>E-RABs To Be Added List
	
	0..1
	
	
	–
	–

	>>E-RABs To Be Added Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>>SCG Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>E-RAB Level QoS Parameters
	M
	
	9.2.9
	Includes necessary QoS parameters
	–
	–

	>>>>>DL Forwarding 
	O
	
	9.2.5
	
	–
	–

	>>>>>S1 UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SGW endpoint of the S1 transport bearer. For delivery of UL PDUs.
	–
	–

	>>>>Split Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>E-RAB Level QoS Parameters
	M
	
	9.2.9
	Includes necessary QoS parameters
	–
	–

	>>>>>MeNB GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	MeNB endpoint of the X2 transport bearer. For delivery of UL PDUs.
	–
	–

	>E-RABs To Be Modified List
	
	0..1
	
	
	–
	–

	>>E-RABs To Be Modified Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>>SCG Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>E-RAB Level QoS Parameters
	O
	
	9.2.9
	Includes QoS parameters to be modified
	–
	–

	>>>>>S1 UL GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	SGW endpoint of the S1 transport bearer. For delivery of UL PDUs.
	–
	–

	>>>>Split Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>E-RAB Level QoS Parameters
	O
	
	9.2.9
	Includes QoS parameters to be modified
	–
	–

	>>>>>MeNB GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	MeNB endpoint of the X2 transport bearer. For delivery of UL PDUs.
	–
	–

	>>>>>Feedback Periodicity
	O
	
	9.2.x1
	Desired feedback periodicity used for flow control.
	–
	–

	>E-RABs To Be Released List
	
	0..1
	
	
	–
	–

	>>E-RABs To Be Released Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>>SCG Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of DL PDUs
	–
	–

	>>>>>UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer. used for forwarding of UL PDUs
	–
	–

	>>>>Split Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	MeNB to SeNB Container
	O
	
	OCTET STRING
	Includes the necessary RRC Information as specified for DC operation in TS 36.331 [9]
	YES
	ignore


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


	Condition
	Explanation

	ifSCGBearerOption
	This IE shall be present if the SCG bearer option is configured.


Next Text Proposal
9.1.x.8
SENB MODIFICATION REQUIRED
This message is sent by the SeNB to the MeNB to request the modification of SeNB resources for a specific UE.

Direction: SeNB ( MeNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	reject

	SeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SeNB
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	SeNB Key Change Indication
	O
	
	SeNB Key Change Indication

9.2.xz
	SeNB requests the MeNB to change the S-KeNB, e.g. when uplink or downlink PDCP COUNTs are about to wrap around
	YES
	ignore

	UE Context Information
	
	1
	
	
	YES
	ignore

	>E-RABs To Be Modified List
	
	0..1
	
	
	–
	–

	>>E-RABs To Be Modified Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>>Split Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>Feedback Periodicity
	O
	
	9.2.x1
	Desired feedback periodicity used for flow control.
	–
	–

	SeNB to MeNB Container
	O
	
	OCTET STRING
	Includes the necessary RRC Information as specified for DC operation in TS 36.331 [9]
	YES
	ignore


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


Next Text Proposal
9.2.x1
Feedback Periodicity
The Feedback Periodicity contains information about a preferable timer of feedback indication from the other eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Feedback Periodicity
	M
	
	INTEGER (1..1000)
	The feedback timer of flow control information in ms order, requested by eNB to the other eNB.
	-
	-


End of Text Proposal
4
Conclusions
Proposal 1:
X2-U SN should be supported as mandatory in flow control.
Proposal 2:
MeNB may request the periodicity in SeNB Addition Request and MeNB Modification Request.
Proposal 3:
Final indication during split bearer released from the SeNB should be supported.
Proposal 4:
Calculation mechanism should be specified.
Proposal 5:
Instead of the currently captured “the available buffer size in bytes for the UE”, flow control indicates “the minimum desired buffer size in bytes for the UE”.

Proposal 6:
UE throughput history information should be supported between MeNB and SeNB. Average UE throughput should only be updated when there is data to be transmitted in the UE buffer. The periodicity should be configurable.

Proposal 7:
It is proposed to agree on the TP in section 3 and 4
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