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1
Introduction

This contribution provides a summary report of the email discussion:

[#02: Flow control buffer size & periodicity - DC] (NN)

· Discuss and clarify the buffer size and periodicity specification solution

· Proponent of implementation solution to clarify the solution with some example

· Attempt for consensus solution Buffer size only, buffer size and periodicity, periodicity only, or let it to implementation

· TP for stage 3, if any agreement 

· If any agreement, final tdoc will be provided by MCC, otherwise email discussion summarize, way forward, and TP will be provided by NN to next meeting (tdoc requested by NN)

As an outcome, way forwards are proposed.

2
Discussion
In RAN3#85bis meeting, the following options were discussed for calculation mechanism of buffer size for flow control.

A). Implementation matter (no strict periodicity, no reference PDCP SN)

This option was claimed to provide maximum freedom at both MeNB and SeNB. However, there was no evidence provided that flow control is able to interwork because MeNB cannot judge how the SeNB calculates the desired buffer size where packet scheduling is ongoing at the SeNB.

B). Calculation mechanism specified by reference PDCP SN (no strict periodicity, reference PDCP SN)
In this option, MeNB always has a reference PDCP SN from where it can start counting the available buffer size indicated by the SeNB. In this case exact periodicity is not needed since even if the SeNB sends flow control feedback faster than the X2 RTT, the MeNB always exactly knows how much data the SeNB was “requesting” when sending the available buffer size.
C). Calculation mechanism specified by periodicity (strict periodicity, no reference PDCP SN)

In this option, let us assume X2 RTT is 20 ms and the SeNB sends flow control information every 5 ms. Assuming SeNB indicates “available buffer size = X” at time instant t and “available buffer size = Y” at time instant t+5ms, does MeNB assume that SeNB calculated Y completely independently from X, or (when calculating Y) did the SeNB take into account that X was already indicated but most likely not yet reached the MeNB? Therefore, there might be uncertainty in the MeNB and it is needed to have strict periodicity >= X2 RTT to be on the safe side.
D). Calculation mechanism specified by periodicity and reference PDCP SN (strict periodicity, reference PDCP SN)

In this solution, MeNB always has both reference PDCP SN and periodicity.

Question: Which option does your company prefer for available buffer size indication for flow control, and why?

	Company
	Preferred option
	Remarks

	Huawei
	A, C
	In option B), the MeNB does not know the bit rate when sending the data since there is no information about useful-life of the available buffer size. For example, the available buffer size is 1000 bytes, without strict periodicity, the MeNB is not able to decide the bit rate over X2, e.g. the MeNB may send 1000 bytes data within 20ms or within 30ms. The essential issue is how the MeNB decides the data rate of the split bearer. The interval about the available buffer size is very important for the MeNB to calculate the data rate. Therefore, we think the periodicity is more important than how to calculate about the available buffer size. We cannot understand how the flow control works with only exact buffer size. The MeNB sends the data volume indicated in the available buffer size within 20ms or within 200ms??
Please pay attention that in UMTS we never specify how NodeB calculate the buffer size (e.g. HS-DSCH Credits), however, the flow control mechanism can work very well in UMTS.

	Samsung
	A
	Our understanding is the SeNB reporting can be periodical or event trigger. e.g. SeNB send the flow control every 5ms, but the SeNB can temporary not send flow control frame if SeNB can not take more data. Then resume the flow control when SeNB can take more data. It is depends on the SeNB implementation. MeNB just do what SeNB requests.

About the buffer size counting, our thinking is SeNB can consider data rate (i.e. transmission link quality), X2 transmission delay and data still buffering in the SeNB, then SeNB decide a requested buffer size. MeNB forwards data based on the request buffer size. e.g. if SeNB request 100bytes, MeNB forward 100 bytes. SeNB is more suitable to decide a real offload buffer size than MeNB since SeNB know the whole picture.

About the issue that MeNB does not know the information about useful-life of the available buffer size, we think the MeNB will send the data as quickly as possible upon the request.

	Ericsson 
	B, and B only
	On A: we would first like to see proof that this works. There is data “in flight” the SeNB doesn’t know of (if the MeNB decides to send “as quick as possible” the requested data, as indicated by Samsung, the uncertainty is growing). There is data probably already sent to the UE, the MeNB is not (yet) aware of. The only reference point in calculation possible at sending (SeNB) and receiving (MeNB) end, is the indicated PDCP SN. Anything else is pure speculation.
On B: The desired buffer feedback is reflecting the momentary situation at the SeNB, i.e. taking into account the indicated last successfully transmitted PDU and counted up to the currently digest-able buffer size, including still buffered PDUs waiting for transmission.
The MeNB can calculate from that the additional amount of data to be sent, as it knows how much data is “in flight” from the indicated SN already.
So the MeNB would need to send data as quick as possible, to serve the SeNB momentary possibilities. Any reflection about how this is translated into an average bit rate is subject of implementation creativity.
If the SeNB cannot cope with additional data, it can very well feedback “0” additional bytes, it could even repeat the latest SN, if nothing was able to be sent to the UE, in which situation however we would assume the SCG part of the split bearer to be released, moved somewhere else, etc.
On C: we hope that (at least) the assumption about independence of X and Y calculation is given in all proposals. I.e., the SeNB should take the momentary situation into account and should not estimate which indication has already reached the MeNB and build it’s next request (Y) on top of that (X). We would not see how the periodicity would solve the problem of uncertainty in calculating the indicated buffer size. There is something missing in the argumentation.
On D, we would argue along Samsung’s view.

Any proposal relying on strict periodicity should bear in mind that the RTT (round trip time) may vary, especially when the load increases. So there would not be any strict periodicity from MeNB’s point of view.

	ZTE
	A, C (periodical feedback, but not strictly)
	The desired buffer size received in the MeNB is anyhow an outdated one, the MeNB cannot calculate the exact desired buffer size in the SeNB at the same moment. We don’t see the reference PDCP SN could provide sufficient help for such calculation. 
The MeNB should get the feedback from SeNB in a sufficient frequency to estimate the desired buffer size in the SeNB at that moment, but the periodicity of feedback need not very strict. The SeNB can decide when to feedback, periodical and/or event triggered, however it is better that the MeNB could give a guideline for the feedback, so that the MeNB can get enough information to estimate the desired buffer size in the SeNB at that moment.

	Fujitsu
	A
	It is commonly understood that Flow Control mechanism serves the purposes: 1) to avoid packet loss due to buffer overflow in SeNB; 2) to maximize the aggregated UE throughput by (near) fully utilising SeNB resource. For the 2nd purpose, there are several factors need to be considered in practice, such as channel condition of the UEs served by the SeNB, X2 capacity (i.e. latency, data rate, tec.) and SeNB capacity (i.e. processing power, buffer, etc.)
While reporting available buffer size in SeNB is beneficial, the additional benefit of calculation mechanism specified by reference PDCP SN is quite limited or even questionable due to the complexity mentioned above.
As claimed, option A).
Implementation matter (no strict periodicity, no reference PDCP SN) can provides maximum freedom at both MeNB and SeNB. To make sure this option is inter-operable in multi-vendor environment, some Stage-2 like description may be necessary. One example could be:

“b)
the available buffer size in bytes for the concerned E-RAB, counted from the PDCP PDU sequence number reported under a) above; upon receipt of such report MeNB should consider it as the available buffer the SeNB can admit for the concerned E-RAB from the time when MeNB receives the feedback till the next feedback arrives. 
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.; upon receipt of such report MeNB should consider it as the available buffer the SeNB can admit for the concerned UE from the time when MeNB receives the feedback till the next feedback arrives.”

	CATT
	A
	The available buffer size depends on many factors, e.g. average per UE throughput, QOS, real data transmission status etc. In order to provide much freedom to network equipment. It seems better for SeNB implementation to decide how to build it’s next request.

Additionally, SeNB may trigger the feedback based on a certain event, e.g. packet loss over X2 interface, to timely reflect the transmission status over X2 interface. Then it seems feasible to allow SeNB itself to decide how to report feedback.

	Nokia Networks,
Nokia Corporation
	B (highly
 preferred),
A with additional clarification
	In case of Option A, it should be at least clearly specified that whenever SeNB calculates “available buffer size” it does not take into account any prior indication of “available buffer size” transmitted to the MeNB; i.e. the “available buffer size” calculated at time instant t does not depend on the “available buffer size” calculated (and transmitted to the MeNB) at any time instant t’ < t. Then the MeNB by approximately knowing the X2 RTT can calculate the amount of data it should forward to the SeNB upon receiving the indication of “available buffer size” from the SeNB. Still there would be some uncertainty at MeNB on the data that had reached the SeNB when the latter calculated the “available buffer size”.
Option B is probably the cleanest approach because MeNB can understand the exact status at SeNB.

Option C may be workable since MeNB can recognize the available buffer by the strict periodicity (e.g. by setting the periodicity to be larger than the X2 round trip time). However, SeNB should be allowed to send the indication anytime based on its buffer status and we have already agreed that when to send the indication is SeNB decision. Therefore, it is better to go with B.

Option D is over spec since strict periodicity is not needed.

	ALU
	B
	MeNB must have a clear and unambiguous reference to interpret correctly what the “available size” refers to.

	InterDigital
	B
	The SeNB calculation is implementation specific, however the reference point of the calculation from the MeNB’s perspective needs to be known. For example if the SeNB sends a buffer size of X bytes and the MeNB knows that it has .4X bytes outstanding in not ack’ed PDCP PDUs, is the MeNB allowed to send X bytes from that point on, or .6X bytes from that point on, or is it implementation dependent?  It has to be defined, and while there might be another answer, using a reference from successfully delivered PDUs seems to make sense.


3
Summary
1. During the discussion a compromise solution stated in the TP in section 4 was discussed; however the situation seems to be balanced between option A and option B with no clear majority in one direction.
2. To make flow control interworkable, the following observations seem to be agreeable.
· Clear definition of “Determination at SeNB” and “Interpretation at MeNB” are needed

· Whenever SeNB calculates the desired buffer size, it shall not take into account any prior indication of desired buffer size transmitted to the MeNB
3. No agreement can be reached and we therefore propose to continue within an informal offline discussion followed by RAN3#86 meeting.

4
Text Proposal to running CR (TS36.325)
Beginning of 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 desired buffer size in bytes for the concerned E-RAB; whenever SeNB calculates the desired buffer size, it shall not take into account any prior indication of desired buffer size transmitted to the MeNB;

c)
the desired buffer size in bytes for the UE; whenever SeNB calculates the desired buffer size, it shall not take into account any prior indication of desired buffer size transmitted to the MeNB;

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: 

-
regards the desired buffer size under b) and c) above as the indication at the time SeNB sent the 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.


[image: image1.emf]MeNB

SeNB

DL DATA DELIVERY STATUS


Figure 5.4.2.1-1: Successful Downlink Data Delivery Status
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