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Beginning of changes
4.2.1.2.3
Receiving UM RLC entity

When a receiving UM RLC entity receives UMD PDUs, it shall:

-
detect whether or not the UMD PDUs have been received in duplication, and discard duplicated UMD PDUs;

-
reorder the UMD PDUs if they are received out of sequence if rlc-OutOfOrderDelivery is not configured;

-
detect the loss of UMD PDUs at lower layers and avoid excessive reordering delays;

-
reassemble RLC SDUs from the reordered UMD PDUs (not accounting for RLC PDUs for which losses have been detected) and deliver the RLC SDUs to upper layer in ascending order of the RLC SN;

-
discard received UMD PDUs that cannot be re-assembled into a RLC SDU due to loss at lower layers of an UMD PDU which belonged to the particular RLC SDU.

At the time of RLC re-establishment, the receiving UM RLC entity shall:

-
if possible, reassemble RLC SDUs from the UMD PDUs that are received out of sequence and deliver them to upper layer;

-
discard any remaining UMD PDUs that could not be reassembled into RLC SDUs;

-
initialize relevant state variables and stop relevant timers.

Next change
4.2.1.3.3
Receiving side

When the receiving side of an AM RLC entity receives RLC data PDUs, it shall:

-
detect whether or not the RLC data PDUs have been received in duplication, and discard duplicated RLC data PDUs;

-
reorder the RLC data PDUs if they are received out of sequence and if rlc-OutOfOrderDelivery is not configured;

-
detect the loss of RLC data PDUs at lower layers and request retransmissions to its peer AM RLC entity;
-
if rlc-OutOfOrderDelivery is not configured:
-
reassemble RLC SDUs from the reordered RLC data PDUs and deliver the RLC SDUs to upper layer in sequence.
-
else:

-
reassemble RLC SDUs from the reordered RLC data PDUs and deliver the RLC SDUs to upper layer.
At the time of RLC re-establishment, the receiving side of an AM RLC entity shall:

-
if possible, reassemble RLC SDUs from the RLC data PDUs that are received out of sequence and deliver them to upper layer;

-
discard any remaining RLC data PDUs that could not be reassembled into RLC SDUs;

-
initialize relevant state variables and stop relevant timers.
Next change
5.1.2
UM data transfer

5.1.2.1
Transmit operations

5.1.2.1.1
General

When delivering a new UMD PDU to lower layer, the transmitting UM RLC entity shall:

-
set the SN of the UMD PDU to VT(US), and then increment VT(US) by one.

5.1.2.2
Receive operations

5.1.2.2.1
General

The receiving UM RLC entity shall maintain a reordering window according to state variable VR(UH) as follows:

-
a SN falls within the reordering window if (VR(UH) – UM_Window_Size) <= SN < VR(UH);

-
a SN falls outside of the reordering window otherwise.

When receiving an UMD PDU from lower layer, the receiving UM RLC entity shall:

-
either discard the received UMD PDU or place it in the reception buffer (see sub clause 5.1.2.2.2);

-
if the received UMD 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 5.1.2.2.3);

When t-Reordering expires, the receiving UM RLC entity shall:

-
update state variables, reassemble and deliver RLC SDUs to upper layer and start t-Reordering as needed (see sub clause 5.1.2.2.4).

5.1.2.2.2
Actions when an UMD PDU is received from lower layer

When an UMD PDU with SN = x is received from lower layer, the receiving UM RLC entity shall:
-
if VR(UR) < x < VR(UH) and the UMD PDU with SN = x has been received before; or

-
if (VR(UH) – UM_Window_Size) <= x < VR(UR):
-
discard the received UMD PDU;
-
else:

-
place the received UMD PDU in the reception buffer.

5.1.2.2.3
Actions when an UMD PDU is placed in the reception buffer

When an UMD PDU with SN = x is placed in the reception buffer, the receiving UM RLC entity shall:
-
if rlc-OutOfOrderDelivery is configured:

-
reassemble the RLC SDU from the UMD PDU, remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer if not delivered before;
-
if x falls outside of the reordering window:

-
update VR(UH) to x + 1;
-
reassemble RLC SDUs from any UMD PDUs with SN that falls outside of the reordering window, remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before;

-
if VR(UR) falls outside of the reordering window:

-
set VR(UR) to (VR(UH) – UM_Window_Size);

-
if the reception buffer contains an UMD PDU with SN = VR(UR) or
-
if rlc-OutOfOrderDelivery is configured and the UMD PDU with SN = VR(UR) had been delivered before:

-
update VR(UR) to the SN of the first UMD PDU with SN > current VR(UR) that has not been received;

-
reassemble RLC SDUs from any UMD PDUs with SN < updated VR(UR), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before;

-
if t-Reordering is running:

-
if VR(UX) <= VR(UR); or
-
if VR(UX) falls outside of the reordering window and VR(UX) is not equal to VR(UH)::
-
stop and reset t-Reordering;
-
if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above):

-
if VR(UH) > VR(UR):
-
start t-Reordering;
-
set VR(UX) to VR(UH).
5.1.2.2.4
Actions when t-Reordering expires

When t-Reordering expires, the receiving UM RLC entity shall:

-
update VR(UR) to the SN of the first UMD PDU with SN >= VR(UX) that has not been received;

-
reassemble RLC SDUs from any UMD PDUs with SN < updated VR(UR), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before;

-
if VR(UH) > VR(UR):

-
start t-Reordering;
-
set VR(UX) to VR(UH).
5.1.3
AM data transfer

5.1.3.1
Transmit operations

5.1.3.1.1
General

The transmitting side of an AM RLC entity shall prioritize transmission of RLC control PDUs over RLC data PDUs. The transmitting side of an AM RLC entity shall prioritize retransmission of RLC data PDUs over transmission of new AMD PDUs.

The transmitting side of an AM RLC entity shall maintain a transmitting window according to state variables VT(A) and VT(MS) as follows:

-
a SN falls within the transmitting window if VT(A) <= SN < VT(MS);

-
a SN falls outside of the transmitting window otherwise.

The transmitting side of an AM RLC entity shall not deliver to lower layer any RLC data PDU whose SN falls outside of the transmitting window.

When delivering a new AMD PDU to lower layer, the transmitting side of an AM RLC entity shall:

-
set the SN of the AMD PDU to VT(S), and then increment VT(S) by one.

The transmitting side of an AM RLC entity can receive a positive acknowledgement (confirmation of successful reception by its peer AM RLC entity) for a RLC data PDU by the following:

-
STATUS PDU from its peer AM RLC entity.

When receiving a positive acknowledgement for an AMD PDU with SN = VT(A), the transmitting side of an AM RLC entity shall:

-
set VT(A) equal to the SN of the AMD PDU with the smallest SN, whose SN falls within the range VT(A) <= SN <= VT(S) and for which a positive acknowledgment has not been received yet.

-
if positive acknowledgements have been received for all AMD PDUs associated with a transmitted RLC SDU:

-
send an indication to the upper layers of successful delivery of the RLC SDU.

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).

For NB-IoT;

-
The receiving side of an RLC entity shall behave such that the timer values of t-Reordering and t-StatusProhibit are 0, if not configured.

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;

-
else:

-
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 rlc-OutOfOrderDelivery is configured:

-
if all byte segments of the AMD PDU are received:
-
reassemble the RLC SDU using the byte segments of the AMD PDU, remove RLC headers when doing so and deliver the reassembled RLC SDU to upper layer if not delivered before;
-
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 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 upper layer in sequence if not delivered before;
-
if t-Reordering is running:

-
if VR(X) = VR(R); or

-
if VR(X) falls outside of the receiving window and VR(X) is not equal to VR(MR):

-
stop and reset t-Reordering;

-
if t-Reordering is not running (includes the case t-Reordering is stopped due to actions above):

-
if 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 not all byte segments have been received;

-
if VR(H) > VR(MS):

-
start t-Reordering;

-
set VR(X) to VR(H).

End of changes

