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1
Introduction

At the RAN3#85bis meeting, it was agreed to have both per-UE and per-bearer buffer size indication. However it is still FFS whether these desired buffer sizes are regarded as maximum or minimum. 
· Rapporteur update 5.4.2.1 b) and c) " minimum desired buffer" per UE (maximum per eRAB) on R3-142148, minimum and maximum to be captured as FFS
This contribution proposes to clarify the definition and TP for approval.
2
Discussion

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 desired 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 desired buffer size for the concerned E-RAB is counted.
c)
the 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;

Editor’s Note:
It is FFS whether it will be specified from where the indicated desired buffer size for all E-RABs established for the UE is counted.
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.

Some observations can be made on the indications captured as items b) and c) above:

O1:
In both b) and c), the wording “the desired buffer size” suggests some single optimal amount of data that MeNB should send;

O2:
the desired buffer size for the UE is the sum of the desired 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 these two goals, it is unclear how MeNB should interpret the indications of “the desired buffer size” from SeNB:
· If MeNB has an overwhelming amount of data for a split E-RAB, can SeNB accommodate more than “the desired buffer size”? If yes, how much more?

· If MeNB itself is lightly loaded and has very good channel to UE, should MeNB still send some data via SeNB? If yes, how much?
To fix this shortcoming – and because by O2 the indication c) seems redundant given the indications b) – we propose the following:

Proposal 1:
Instead of the currently captured “the desired buffer size in bytes for the concerned E-RAB”, flow control indicates “the maximum desired buffer size in bytes for the concerned E-RAB”.
Proposal 2:
Instead of the currently captured “the desired buffer size in bytes for the UE”, flow control indicates “the minimum desired buffer size in bytes for the UE”.

Proposal 3:
It is proposed to agree on the TP in section 3.
3
Text Proposal to running TS36.425 CR
Beginning of Text Proposal
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 maximum desired 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.

Next Text Proposal
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 maximum desired 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 desired buffer size for the concerned E-RAB is counted.
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;
Editor’s Note:
It is FFS whether it will be specified from where the indicated desired buffer size for all E-RABs established for the UE is counted.
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.

The DL DATA DELIVERY STATUS frame shall also include an indication whether the frame is the last DL status report received in the course of releasing a bearer from the SeNB.
Editor’s Note:
Relation of the final indication to the handling of release of UL X2-U bearer data is FFS.
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.

Next Text Proposal
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 Ind.
	Lost Packet Report
	1

	Highest successfully delivered PDCP Sequence Number
	2

	Maximum desired buffer size for the E-RAB
	4

	Minimum desired buffer size for the UE
	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

Next Text Proposal
5.5.3.7
Maximum desired buffer size for the E-RAB

Description: This parameter indicates the maximum desired 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
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.

End of Text Proposal
4
Conclusions
Proposal 1:
Instead of the currently captured “the desired buffer size in bytes for the concerned E-RAB”, flow control indicates “the maximum desired buffer size in bytes for the concerned E-RAB”.
Proposal 2:
Instead of the currently captured “the desired buffer size in bytes for the UE”, flow control indicates “the minimum desired buffer size in bytes for the UE”.

Proposal 3:
It is proposed to agree on the TP in section 3.
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