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5.2.3. Status reporting

An AM RLC entity sends STATUS PDUs to its peer AM RLC entity in order to provide positive and/or negative acknowledgements of RLC PDUs (or portions of them).
RRC configures whether or not the status prohibit function is to be used an AM RLC entity.
Triggers to initiate STATUS reporting include:

· Polling from its peer AM RLC entity:

· The receiving side of an AM RLC entity shall trigger a STATUS report when it receives a RLC data PDU with the P field set to "1" and the HARQ reordering of the corresponding RLC data PDU is completed.

· Detection of reception failure of an RLC data PDU:

· The receiving side of an AM RLC entity shall trigger a STATUS report when T_reordering expires.

NOTE:
The expiry of T_reordering triggers both VR(MS) to be updated and a STATUS report to be triggered, but the STATUS report shall be triggered after VR(MS) is updated.
When STATUS reporting has been triggered, the receiving side of an AM RLC entity shall:

· if T_status_prohibit is not running:

· at the first transmission opportunity indicated by lower layer, construct a STATUS PDU or partial STATUS SDU and deliver it to lower layer;
· else:

· at the first transmission opportunity indicated by lower layer after T_status_prohibit expires, construct a STATUS PDU and deliver it to lower layer;

NOTE:
If T_status_prohibit is not running at the time STATUS reporting was triggered, the STATUS PDU size shall be accounted for in the Buffer Status Report [3] from the time STATUS reporting was triggered. If T_status_prohibit is running at the time STATUS reporting was triggered, the STATUS PDU size shall be accounted for in the Buffer Status Report [3] from the time T_reordering expires.

· 
When constructing a STATUS PDU, the AM RLC entity shall:
-
if VR(L) is NULL, then estimate the size of the STATUS PDU as follows;
· set ACK_SN to VR(MS);
· for each AMD PDU with SN such that VR(R) <= SN < VR(MS) that has not been completely received yet:

· if no byte segments have been received yet for an AMD PDU:

· include in the STATUS PDU a NACK_SN which is set to the SN of the AMD PDU;

· else

· include in the STATUS PDU a set of NACK_SN, SOstart and SOend for each consecutive byte segments of the AMD PDU that has not been received yet.
· if VR(L) is NULL and the estimated STATUS PDU fits into the current uplink grant that is available to this AM RLC entity
· start T_Status_prohibit

· construct and deliver the STATUS PDU to lower layer.
· else
· construct and deliver to lower layer a partial STATUS PDU for this transmission opportunity
· if VR(L) is NULL

· set VR(L) to VR(MS)
· the AM RLC entity shall send partial STATUS PDUs until all the byte segments of AMD PDU with (last NACK_SN included in the partial STATUS PDU) < SN < VR(L) have been received or reported in a partial STATUS PDU.

When constructing a partial STATUS PDU, the AM RLC entity shall:
-
set ACK_SN to VR(R);
-
construct a partial STATUS PDU as follows such that the PDU fits in the current uplink grant that is available to this AM RLC entity
-
for each AMD PDU with SN such that VR(R) <= SN < VR(L) that has not been completely received yet and that has not been included in the previous partial STATUS PDU:

· if no byte segments have been received yet for an AMD PDU:

· include in the STATUS PDU a NACK_SN which is set to the SN of the AMD PDU;

· else

· include in the STATUS PDU a set of NACK_SN, SOstart and SOend for each consecutive byte segments of the AMD PDU that has not been received yet.
-
include as many NACK_SNs as possible so the STATUS PDU fits in the current uplink grant

-
if all the byte segments of AMD PDU  with (last NACK_SN included in the partial STATUS PDU) < SN < VR(L) have been received or reported in a partial STATUS PDU, the AM RLC entity shall stop sending partial STATUS PDUs, set VR(L) to NULL and start T_Status_prohibit
When the AM RLC entity receives a STATUS PDU, it shall determine if the STATUS PDU is a partial STATUS PDU as follows:

· If NACK_SN is present and ACK_SN <= the first NACK_SN, the STATUS PDU is a partial STATUS PDU;

· else, it is not a partial STATUS PDU.
6.2.2.14
Acknowledgement SN (ACK_SN) field

Length: 10 bits.

The ACK_SN field indicates the lowest SN among the AMD PDUs which have not been received nor been detected as lost at the receiving side of an AM RLC entity for a complete STATUS PDU. For a partial STATU PDU, the ACK_SN field indicates VR(R). When the transmitting side of an AM RLC entity receives a STATUS PDU, it interprets that all AMD PDUs up to but not including the AMD PDU with SN = ACK_SN have been received by its peer AM RLC entity, excluding those AMD PDUs indicated in the STATUS PDU with NACK_SN and portions of AMD PDUs indicated in the STATUS PDU with NACK_SN, SOstart and SOend.
7.2
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), VR(X), VR(MS), VR(H), VT(US), VR(UR), VR(UX) and VR(UH)) are non-negative integers.

[…]

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:

f) 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:

g) 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. It is initially set to 0.

h) VR(UX) – UM T_reordering state variable

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

i) VR(UH) – UM highest received state variable

This state variable holds the value of the SN following the SN of the UMD PDU with the highest SN among received UMD PDUs. It is initially set to 0.
j) VR(L) – Last NACK_SN state variable

This state variable holds the value of VR(MS) at the time the AM RLC entity starts to send a partial STATUS PDU. It is initially set to NULL. Once the AM RLC entity starts to send a partial STATUS PDU, the AM RLC entity will keep sending partial STATUS PDUs until all the byte segments of the AMD PDUs with SN < VR(L) are received or reported in the STATUS PDUs. When the AM RLC entity cannot fit a regular STATUS PDU into the uplink grant that is available for the AM RLC entity, the AM RLC entity will start sending partial STATUS PDUs.
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