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Introduction

During RAN2#61, it was agreed to restructure the RLC AM receive operations texts in TS 36.322 based on the text proposal in [1]. This document provides such a text proposal. It is noted that only Proposals 1, 2 and 6 were agreed from [1]. The only functional changes compared to the current text in TS 36.322 results from Proposal 6 in [1], and an attached document provides an illustration on what the actual changes in functional behaviour are.
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Proposed Text Proposal

=== Start of text proposal ===
=== First modified section ===
5.1.3.2
Receive operations
5.1.3.2.1
General
The receiving side of an AM RLC entity shall maintain a receiving window according to state variables VR(R) and VR(MR) as follows:

· a SN falls within the receiving window if VR(R) <= SN < VR(MR);

· a SN falls outside of the receiving window otherwise.
When receiving a RLC data PDU from lower layer, the receiving side of an AM RLC entity shall:

· either discard the received RLC data PDU or place it in the reception buffer (see sub clause 5.1.3.2.2);

· if the received RLC data PDU was placed in the reception buffer:

· update state variables, reassemble and deliver RLC SDUs to upper layer and start/stop T_reordering as needed (see sub clause 5.1.3.2.3).

When T_reordering expires, the receiving side of an AM RLC entity shall:

· update state variables and start T_reordering as needed (see sub clause 5.1.3.2.4).

5.1.3.2.2
Actions when a RLC data PDU is received from lower layer
When a RLC data PDU is received from lower layer, where the RLC data PDU contains byte segment numbers y to z of an AMD PDU with SN = x, the receiving side of an AM RLC entity shall:

· if x falls outside of the receiving window; or

· if byte segment numbers y to z of the AMD PDU with SN = x have been received before:

· discard the received RLC data PDU;

· otherwise:

· place the received RLC data PDU in the reception buffer;

· if some byte segments of the AMD PDU contained in the RLC data PDU have been received before:

· discard the duplicate byte segments.

5.1.3.2.3
Actions when a RLC data PDU is placed in the reception buffer
When a RLC data PDU with SN = x is placed in the reception buffer, the receiving side of an AM RLC entity shall:

· if x = VR(R):
· if all byte segments of the AMD PDU with SN = VR(R) are received:
· update VR(R) to the SN of the first AMD PDU with SN > current VR(R) for which not all byte segments have been received;

· update VR(MR) to the updated VR(R) + AM_Window_Size;
· reassemble RLC SDUs from any byte segments of AMD PDUs with SN that falls outside of the receiving window and in-sequence byte segments of the AMD PDU with SN = VR(R), remove RLC headers when doing so and deliver the reassembled RLC SDUs to PDCP;
· if x >= VR(H)

· update VR(H) to x+ 1;
· if all byte segments of the AMD PDU with SN = VR(MS) are received:

· update VR(MS) to the SN of the first AMD PDU with SN > current VR(MS) for which not all byte segments have been received;
· if T_reordering is running:

· if VR(X) falls outside of the receiving window:
· stop and reset T_reordering;
· set VR(X) to NULL;
· if T_reordering is not running:

· if the VR (H) > VR(R):
· start T_reordering;

· set VR(X) to VR(H).
5.1.3.2.4
Actions when T_reordering expires
When T_reordering expires, the receiving side of an AM RLC entity shall:

· update VR(MS) to the SN of the first AMD PDU with SN > VR(X) for which no byte segments have been received;
· if VR(H) > VR(MS):
· start T_reordering;

· set VR(X) to VR(H);

· otherwise:

· set VR(X) to NULL.

Editor's note: It is intended to specify details regarding RLC data PDU generation and delivery to lower layer at the transmitter and RLC data PDU reassembly, duplicate detection, reordering and loss detection, and RLC SDU reassembly and delivery to upper layers at the receiver in this section.
=== Next modified section ===
7
Variables, constants and timers
7.1
State variables

This sub clause describes the state variables used in AM and UM entities in order to specify the RLC protocol. The state variables defined in this subclause are normative.
All state variables (i.e. VT(A), VT(MS), VT(S), VR(R), VR(MR) and VT(US)) are non-negative integers.
All state variables related to AM data transfer (i.e. VT(A), VT(MS), VT(S), VR(R) and VR(MR)) can take values from 0 to 1023. All arithmetic operations contained in the present document on state variables related to AM data transfer are affected by the AM modulus (i.e. final value = [value from arithmetic operation] modulo 1024).

All state variables related to UM data transfer (i.e. VT(US)) can take values from 0 to [2[configured UM SN field length] – 1]. All arithmetic operations contained in the present document on state variables related to UM data transfer are affected by the UM modulus (i.e. final value = [value from arithmetic operation] modulo 2[configured UM SN field length]).
AMD PDUs and UMD PDUs are numbered integer sequence numbers (SN) cycling through the field: 0 to 1023 for AMD PDU and 0 to [2[configured UM SN field length] – 1] for UMD PDU.
When performing arithmetic comparisons of state variables or SN values, a modulus base shall be used. VT(A) and VR(R) shall be assumed as the modulus base at the transmitting side and receiving side of an AM RLC entity, respectively. This modulus base is subtracted from all the values involved, and then an absolute comparison is performed (e.g. VR(R) <= SN < VR(MR) is evaluated as [VR(R) – VR(R)] modulo 1024 <= [SN – VR(R)] modulo 1024 < [VR(MR) – VR(R)] modulo 1024).
The transmitting side of each AM RLC entity shall maintain the following state variables:

a) VT(A) – Acknowledgement state variable
This state variable holds the value of the SN of the next AMD PDU for which a positive acknowledgment is to be received in-sequence, and it serves as the lower edge of the transmitting window and the STATUS receiving window). It is initially set to 0, and is updated whenever the AM RLC entity receives a positive acknowledgment for an AMD PDU with SN = VT(A).

b) VT(MS) – Maximum send state variable
This state variable equals VT(A) + AM_Window_Size, and it serves as the higher edge of the transmitting window.

c) VT(S) – Send state variable
This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU, and it serves as the higher edge of the STATUS receiving window. It is initially set to 0, and is updated whenever the AM RLC entity delivers an AMD PDU with SN = VT(S).
The receiving side of each AM RLC entity shall maintain the following state variables:

a) VR(R) – Receive state variable
This state variable holds the value of the SN following the last in-sequence completely received AMD PDU, and it serves as the lower edge of the receiving window. It is initially set to 0, and is updated whenever the AM RLC entity receives an AMD PDU with SN = VR(R).
b) VR(MR) – Maximum acceptable receive state variable
This state variable equals VR(R) + AM_Window_Size, and it holds the value of the SN of the first AMD PDU that is beyond the receiving window.
c) VR(X) – T_reordering state variable

This state variable holds the value of the SN following the SN of the RLC data PDU which triggered T_reordering. It is initially set to NULL.
d) VR(MS) – Maximum STATUS transmit state variable

This state variable holds the value of the SN to be indicated by “ACK_SN” when a STATUS PDU needs to be constructed. It is initially set to 0.
e) VR(H) – Highest received state variable

This state variable holds the value of the SN following the SN of the RLC data PDU with the highest SN among received RLC data PDUs. It is initially set to 0.

Each transmitting UM RLC entity shall maintain the following state variables:

a) VT(US)

This state variable holds the value of the SN to be assigned for the next newly generated UMD PDU. It is initially set to 0, and is updated whenever the UM RLC entity delivers an UMD PDU with SN = VT(US).
Each receiving UM RLC entity shall maintain the following state variables:

a) VR(UR) – UM receive state variable

This state variable holds the value of the SN of the earliest UMD PDU that is still considered for reordering, i.e. it serves as the lower edge of the reordering window. It is initially set to 0.
b) VR(UMR) – UM maximum acceptable receive state variable
This state variable equals VR(UR) + UM_Window_Size, and it serves as the higher edge of the reordering window.

c) VR(UX) – UM T_reordering state variable

This state variable holds the value of the SN of the UMD PDU which triggered T_reordering. It is initially set to NULL.

=== End of text proposal ===
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