3GPP TSG-RAN WG2 #59bis




R2-074244
8th – 12th October 2007





Shanghai, China
Agenda item:
5.1.2.4
Source: 
LG Electronics Inc.
Title: 
Discussion on RLC Window
Document for:

Discussion, Decision

1.
Introduction
In previous meeting, it was agreed that RLC PDU received outside of the window is discarded. In this document, we discuss more on the RLC window.
Depending on how we define buffer limit, the definition of RLC window upper edge or the need of WINDOW SUFI can be affected.
2.
Discussion
In TS25.306, following is defined as UE capability:

Total RLC AM buffer size

This is defined as the maximum total buffer size across all RLC AM entities supported by the UE. UTRAN controls that the UE capability can be fulfilled through the following parameters:

1.
The number of RLC AM entities configured (no explicit RRC parameter);

2.
UL PDU size;

3.
DL PDU size;

4.
Transmission window size (in number of PDUs);

5.
Receiving window size (in number of PDUs).

The following criterion must be fulfilled in the configuration:
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where i is the RLC "entity number".

In TS 25.322, following is stated for UE behaviour.

11.3.4.9
Full Buffer Behavior

It is foreseen that in some conditions, e.g. when the window size is re-configured, the UE may have memory limitations.

While the buffer memory is full:

-
the UE is not required to segment RLC SDUs into AMD PDUs as per Subclause 11.3.2;

-
the UE shall:

-
be able to process incoming AMD PDUs (especially to be able to process and store the AMD PDU with "Sequence Number" = VR(R));

-
operate according to the normal protocol, e.g. process STATUS reports and perform retransmissions;

· the UE may discard received AMD PDUs with "Sequence Number" within the receiving window and consider the discarded AMD PDUs as not having been received.
As it can be imagined, when the buffer overflow occurs, the data transfer efficiency will much impacted. Accordingly, AM RLC operation has to make it sure that data transmission is not performed over the buffer size limitation. 
Because fixed size RLC PDU size is used for AM entity in WCDMA, it may be easy to calculate an appropriate window size with a give total buffer capability. Thus, as long as the transmit window size and receiver window size is set within UE buffer capability and data transfer occurs within this limit, the overflow can be prevented.

But in LTE, each RLC PDU can have different size. Accordingly, the maximum configurable window size is not easy task. For example, with 50Kbyte memory, the number of RLC PDU can be 500 for 100 byte RLC PDU or 50 for 1000 byte PDU. Accordingly, simply referencing Sequence Number to define upper window edge can cause adverse effect.
Following options can be considered to define RLC window:

Option 1: Window size is fixed. I.e., the UE should always be able to buffer half of sequence number space. Based on the maximum bit rate that a UE can support, the amount of minimum buffer can be calculated by the multiplication. By making this buffer size as mandatory capability, buffer problem can be prevented from the start.
Option 2: Window size is defined in terms of byte. Thus, the transmitter should take care that the size sum of all the RLC PDUs in the transmitter window does not exceed the size of the receiving window. This means that the upper edge of RLC TX window is flexible.
On one hand, option 1 is simple in terms of SN use but it gives less flexibility in buffer requirement. On the other hand, though it can be complex in defining RLC window, it can adapt varying situation.
3.
Conclusion
It is proposed to discuss and agree on either option 1 or option 2 listed in section 2.
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