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1
Introduction

X2-U sequence numbers have been introduced for DL in TS 36.425 [1] in order to detect losses on X2-U. This document discusses whether TS 36.425 should have the possibility to carry sequence number for UL as well.
2
Discussion

There may be also losses in UL direction, either sporadically or more often in high load situations. Think of the thromboning effect of split bearers in DL, where the same DL packet traverses the last mile several times.

Rel-12 discussions were very close to defining split bearers in UL as well, and it is expected that this discussion will have support to be continued in the next release as well, producing additional load for last mile links.

Already in Rel-12, it is possible to transport UL packets within the Downlink Data Delivery Status frame, see TS 36.425 [1]:

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.
We consider it as an advantage to introduce already today the possibility to detect X2-U losses in UL at the MeNB:

-
In Rel-12, the MeNB would have the possibility to detect losses of feedback frames, which could give some information to the MeNB and allow reacting earlier.

-
In future releases, the MeNB would be able to detect losses of UL packets, which would be important for UL split bearers, as the re-ordering function would reside in the MeNB.

-
If we introduce already in Rel-12 the possibility of attaching X2-U SNs in UL, protocol modifications would be easier to handle.
Proposal 1 Agree to introduce the possibility to attach X2-U SNs in UL in the Downlink Data Delivery Status frame.
Proposal 2 Agree on the text proposal for TS 36.425 [1] provided at the end of section 2

Text Proposal: (additional changes highlighted)
<<<<<<<<<<<<<<<<<<<< first change  >>>>>>>>>>>>>>>>>>>>
5.4.2.1
Successful operation

<<<<<<<<<<<<<<<<<<<< unmodified text omitted>>>>>>>>>>>>>>>>>>>>
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.

Editor’s Note:
It is FFS, whether the DL DATA DELIVERY STATUS frame should also include an indication that the frame is the last DL status report received in the course of bearer release. Relation of this topic to handling of release of UL X2-U bearer data is FFS as well.
The SeNB may assign consecutive X2-U sequence numbers to each transferred DL DATA DELIVERY STATUS frame. The MeNB may take appropriate actions when detecting lost DL DATA DELIVERY STATUS frames.
<<<<<<<<<<<<<<<<<<<< next change  >>>>>>>>>>>>>>>>>>>>
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
	UL X2-U SN
	Lost Packet Report
	1

	Highest successfully delivered PDCP Sequence Number
	2

	Available buffer size for the E-RAB
	4

	Available buffer size for the UE
	4

	X2-U Sequence Number
	2

	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

<<<<<<<<<<<<<<<<<<<< last change  >>>>>>>>>>>>>>>>>>>>
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
UL X2-U SN

Description: This parameter indicates the presence of an uplink X2-U sequence number in the respective X2 UP frame.

Value range: {0=UL X2-U SN not present, 1=UL X2-U SN present}.

Field length: 1 bit.
5.5.3.6
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.

5.5.3.7
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.

5.5.3.8
Available buffer size for the UE

Description: This parameter indicates the available 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.

5.5.3.9
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.

5.5.3.10
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.

5.5.3.11
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.

5.5.3.12
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.

<<<<<<<<<<<<<<<<<<<< end of changes  >>>>>>>>>>>>>>>>>>>>
3
Proposal
Proposal 1
Agree to introduce the possibility to attach X2-U SNs in UL in the Downlink Data Delivery Status frame.
Proposal 2
Agree on the text proposal for TS 36.425 [1] provided at the end of section 2
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