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Discussion and Decision
1.
Introduction
In RLC specification, it is specified that RLC control PDUs are formed only when a transmission opportunity has been notified by lower layer. However, in MAC specification, it is also specified that RLC control PDUs to be transmitted are included in the buffer size computation. Considering that the sequence of UE MAC behaviour is “Buffer Status computation -> BSR reporting -> reception of UL grant -> notification of transmission opportunity to RLC”, there might be some discrepancies between two specification.

2.
Timing of RLC STATUS PDU construction
If we strictly follow what we have in MAC/RLC specifications, the following sequence of behaviour is expected.
· RLC STATUS reporting is triggered

· RLC calculates the expected size of RLC STATUS PDU or constructs a temporary RLC STATUS PDU

· RLC informs MAC the size of expected or temporary RLC STATUS PDU

· MAC includes the size of expected or temporary RLC STATUS PDU in BSR calculation

· MAC sends BSR reporting

· MAC receives UL grant from eNB

· After logical channel prioritization procedure, MAC allocates resource to RLC

· RLC updates the expected or temporary RLC STATUS PDU with the latest information, and deliver it to MAC
Here, it is questioned whether the above sequence of behaviour is really intended. From our view, the above sequence is not desirable due to the following reasons.
· UE checks RLC buffer twice for STATUS PDU transmission, which increases UE complexities

· The updated STATUS PDU is usually larger than the expected or temporary STATUS PDU which is included in BSR calculation, due to the gap between BSR reporting and UL grant reception. As a consequence, the updated STATUS PDU could be larger than the allocated resource, and it might not be transmitted at the next transmission opportunity.
Therefore, we propose that RLC STATUS PDU be constructed when a STATUS reporting is triggered (and T_status_prohibit is not running), the size of it be included in BSR calculation, and deliver it to MAC at the next transmission opportunity.
A draft CR is attached below.
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4.2.1
RLC entities

The following applies to all RLC entity types (i.e. TM, UM and AM RLC entity):

· RLC SDUs of variable sizes which are byte aligned (i.e. multiple of 8 bits) are supported;
· RLC data PDUs are formed from RLC SDUs received from upper layer only when a transmission opportunity has been notified by lower layer (i.e. by MAC) and are then delivered to lower layer;

· RLC control PDUs are formed within RLC only when a STATUS reporting has been triggered and a status report transmission is not prohibited, and are then delivered to lower layer when a transmission opportunity has been notified by lower layer (i.e. by MAC).

Description of different RLC entity types are provided below.
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:

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

· else:

· construct a STATUS PDU after T_status_prohibit expires, and deliver it to lower layer at the first transmission opportunity indicated by 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_status_prohibit expires.
When a STATUS PDU has been delivered to lower layer, the receiving side of an AM RLC entity shall:

· start T_status_prohibit.

When constructing a STATUS PDU, the AM RLC entity shall:
· 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.
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