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1. The acknowledged mode entity is described in subclause 4.2.1.3.
2. Problems:

3. There are steps for multiple PUs in one PDU and should be deleted for Release 99.

4. At the receiving side, receptions of the controlling PDUs of MRW, MRW_ACK, RESET and RESET ACK are not described in the current specification.

5. The route from Extract Piggybacked Information to RLC Control Unit for piggybacked MRW and MRW_ACK is missing in the model figure.  

1. Proposed Solution:

See the attached Draft CR.
Draft CR:

4.2.1.3
Acknowledged mode entity

Figure 4.4 below shows the model of an acknowledged mode entity, when one logical channel (shown as a solid line) and when two logical channels (shown as dashed lines) are used.

In case two logical channels are used in the uplink the first logical channel shall be used for data PDUs and the second logical channel shall be used for control PDUs. In case one logical channel is used, the RLC PDU size shall be the same for AMD PDUs and control PDUs.
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Figure 4.4: Model of an acknowledged mode entity

The transmitting side of the AM-entity receives SDUs from the higher layers. The SDUs are segmented and/or concatenated to PUs of fixed length. PU length is a semi-static value that is decided in bearer setup and can only be changed through bearer reconfiguration by RRC. 

For concatenation or padding purposes, bits of information on the length and extension are inserted into the beginning of the last PU where data from an SDU is included. Padding can be replaced by piggybacked status information. This includes setting the poll bit. 

If several SDUs fit into one PU, they are concatenated and the appropriate length indicators are inserted into the beginning of the PU. After that the PUs are attached with their AMD PDU header and placed in the retransmission buffer and the transmission buffer. One PU is included in one RLC PDU. 

The MUX then decides which PDUs and when the PDUs are submitted to lower layer. The PDUs are submitted via a function that may set the polling bit to complete the RLC-PDU header and potentially replaces padding with piggybacked status information. The polling bit is not saved in the retransmission buffer even it is set. The RLC entity shall assume a PDU to be transmitted when the PDU is submitted to lower layer.
The ciphering is applied only for AMD PDUs. The fixed 2 octet AMD PDU header is not ciphered. Piggybacked and Padding parts of AMD PDU when existing are ciphered. The other Control PDUs (e.g, STATUS, RESET, and RESET ACK PDU, MRW, MRW_ACK) shall not be ciphered.
When Piggybacking mechanism is applied the padding is replaced by control information, in order to increase the transmission efficiency and making possible a faster message exchange between the peer to peer RLC entities. The piggybacked control information is not saved in any retransmission buffer. The piggybacked control information is contained in the piggybacked STATUS PDU, which is in turn included into the AMD-PDU. The piggybacked STATUS PDUs will be of variable size in order to match with the amount of free space in the AMD PDU.

The retransmission buffer also receives acknowledgements from the receiving side, which are used to indicate retransmissions of PDUs and when to delete a PDU from the retransmission buffer. 

The Receiving Side of the AM-entity receives PDUs through one of the logical channels from the MAC sublayer. The RLC-PDUs are expanded into separate PUs and pPotential piggybacked status information is extracted from the PDUs. The PDUs are placed in the receiver buffer until a complete SDU has been received. The receiver buffer requests retransmissions of PDUs by sending negative acknowledgements to the peer entity. After that the headers are removed from the PDUs and the PDUs are reassembled into a SDU. Finally the SDU is delivered to the higher layer. The receiving side also receives acknowledgements from the peer entity. The acknowledgements are passed to the retransmission buffer on the transmitting side. When the receiving side receives controlling PDUs of SDU discard STATUS (MRW or MRW_ACK), RESET or RESET ACK, the controlling PDUs are passed to the RLC Control Unit. Note that the RESET and RESET ACK PDUs shall not be piggybacked.
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