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1
Introduction

The transmission and reception window management are essential elements of any ARQ system. The state variables and their manipulation form a basis for other ARQ procedures.

We see that the UTRA AM window management [2] need not be changed although we have proposed some modifications and enhancements in other ARQ procedures. Keeping the UTRA window management has been supported widely [3, 5].
2
Window operation
Figures 1 and 2 represent the proposed transmission and receiving window structure respectively. A brief description of the window elements is embedded in the figures. The transmission window is advanced by the acknowledgements received from the peer receiver. If PDU discarding is agreed as proposed in [6], the transmission window is also advanced by PDU discarding. But it is still open as also discussed in [7]. Polling is used to guarantee a sufficient number of status reports. The receiver window advances as soon as the PDUs have been received in sequence or the peer transmitter has discarded the PDUs. A more detailed explanation of the figures is not necessary as the purpose and behaviour of each status variable is the same as in the UTRA RLC and the reader is assumed to be familiar with it.
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Figure 1: RLC ARQ transmission window (retransmission buffer)
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Figure 2: RLC ARQ receiving window (reordering buffer)
In spite of the similarities to UTRA, the proposed window operation for the LTE is somewhat simpler. The following simplifications are proposed to the UTRA window management:

-
it is considered beneficial that the transmission and receiving window sizes are equal as has often been suggested [4]
-
the window size is configured by the upper layers only or is defined by the standard (i.e. half the SN space)
-
the Receiver can’t modify the transmission window dynamically

-
the window size need not be variable, so the window size variable VT(WS) is removed and the configured window size is used instead

3
Conclusion

We propose that the UTRA RLC window management with some simplifications is used in the E-UTRAN.

A text proposal for TS 36.322 is below.
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7
Variables, constants and timers
7.1
State variables
The state variables defined in this subclause are normative.
The RLC shall maintain the following state variables in the Transmitter:
a) VT(S) - Send state variable
This state variable is maintained by each transmitting UM RLC entity and the transmitting side of each AM RLC entity. It holds the value of the SN to be assigned for the next newly generated UMD PDU or AMD PDU. This state variable is initially set to 0.
b) VT(A) - Acknowledge state variable
This state variable is maintained by the transmitting side of each AM RLC entity. It holds the value of SN following the SN of the last in-sequence acknowledged AMD PDU. This status variable indicates the lower edge of the transmission window. This state variable is initially set to 0.

c) VT(MS) - Maximum Send state variable
This state variable is maintained by the transmitting side of each AM RLC entity. It holds the SN of the first AMD PDU that can be rejected by the peer receiver. This state variable equals VT(A) + Window_Size. This status variable indicates the upper edge of the transmission window. 
The RLC shall maintain the following state variables in the Receiver:
a) VR(R) - Receive state variable
This state variable is maintained by the receiving side of each AM RLC entity. It holds the SN of the last in-sequence received AMD PDU. This status variable indicates the lower edge of the receiving/reordering window. This state variable is initially set to 0.
b) VR(H) – Highest expected state variable

This state variable is maintained by the receiving side of each AM RLC entity. It holds the SN following the highest SN of any received AMD PDU. The initial value of this variable is 0.
c) VR(MR) – Maximum acceptable Receive state variable
This state variable is maintained by the receiving side of each AM RLC entity. It holds the value of the higher edge of the receiving/reordering window. This state variable equals VR(R) + Window_Size.

The value range is 0 to [2^(SN field length) – 1] for these state variables. When their value exceeds [2^(SN field length) – 1] due to any update operation described in sub clause 5.1, then a modulus operation shall be performed with the modulus base being [2^(SN field length)].

7.2
Constants

a) Window_Size

This protocol parameter is used by the transmitting side of AM RLC entity to calculate VT(MS) from VT(A), and is used by the receiving side of each AM RLC entity to calculate VR(MR) from VR(R).
Editor’s note: It is intended to specify necessary details in this section as discussions proceed, but it is foreseen that at least discussions regarding transmit/reordering window state variables, polling/STATUS reporting related state variables, polling/STATU reporting/reordering/SDU discard related timers are needed.
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