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11.2
Unacknowledged mode data transfer procedure

11.2.1
Purpose

The unacknowledged mode data transfer procedure is used for transferring data between two RLC peer entities, which are operating in unacknowledged mode. Figure 11.2 below illustrates the elementary procedure for unacknowledged mode data transfer. The sender can be either the UE or the network and the receiver is either the network or the UE.
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Figure 11.2: Unacknowledged mode data transfer procedure

11.2.2
Initiation

The sender initiates this procedure upon a request of unacknowledged mode data transfer from higher layer. 

When the sender is in data transfer ready state it shall segment the data received from the higher layer into PDUs.

Channels that can be used are DTCH, DCCH, CCCH (downlink only), CTCH, SHCCH (downlink only). The type of logical channel depends on if the RLC entity is located in the user plane (DTCH, CTCH) or in the control plane (DCCH/CCCH(downlink only)/SHCCH(downlink only)). One or several PDUs may be transmitted in each transmission time interval (TTI) and MAC decides how many PDUs shall be transmitted in each TTI.

The VT(US) state variable shall be updated for each UMD PDU that is transmitted.

11.2.2.1
UMD PDU contents to set

The Sequence Number field shall be set equal to VT(US). 

The Extension bit shall be set to 1 if the next field is a length indicator field, otherwise it shall be set to zero.

One length indicator field shall be included for each end of a SDU that the PDU includes. The length indicator shall be set equal to the number octets between the end of the header fields and the end of the segment. If padding is needed another length indicator shall be added. If the PDU is exactly filled with the last segment of a SDU and there is no room for a length indicator field a length indicator field set to only 0’s shall be included in the next PDU. 

11.2.3
Reception of UMD PDU

Upon reception of a UMD PDU the receiver shall update VR(US) state variable according to the received PDU(s).

The PDUs are reassembled into RLC SDUs. If a PDU with sequence number < VR(US) is missing then all SDUs that have segments in this PDU shall be discarded. RLC delivers the RLC SDUs to the higher layer through the UM-SAP. 

11.2.4
Abnormal cases

11.2.4.1
Length Indicator value 1111110

Upon reception of an UMD PDU that contains Length Indicator value 1111110 or 111111111111110 ("piggybacked STATUS PDU", in case 7bit or 15 bit Length Indicator field is used, respectively) the receiver shall discard that UMD PDU. This Length Indicator value is not used in unacknowledged mode data transfer.

11.2.4.2
Invalid length indicator value

If the length indicator of a PDU has a value that is larger than the PDU size, the PDU shall be discarded and treated as a missing PDU.

11.2.4.3
SDU discard without explicit signalling

Upon expiry of the Timer_Discard on the sender side the sender shall discard all PDUs that contain segments of the associated SDU. If the concatenation function is active, PDUs carrying segments of other SDUs that have not timed out shall not be discarded. The state variable VT(US) shall be updated. 

11.3
Acknowledged mode data transfer procedure

11.3.1
Purpose

The acknowledged mode data transfer procedure is used for transferring of data between two RLC peer entities, which are operating in acknowledged mode. Figure 11.3 below illustrates the elementary procedure for acknowledged mode data transfer. The sender can be either the UE or the network and the receiver is either the network or the UE.
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Figure 11.3: Acknowledged mode data transfer procedure

11.3.2
Initiation

The sender initiates this procedure upon a request of acknowledged mode data transfer from higher layer or upon retransmission of PUs. Retransmitted PUs have higher priority than PUs transmitted for the first time.

The sender is only allowed to retransmit PUs that have been indicated missing by the receiver. There is one exception and that is the last PU that was transmitted can always be retransmitted.

RLC shall segment the data received from the higher layer into PUs. When the sender is in data transfer ready state one or several PUs are included in one AMD PDU, which is sent to the receiver. The PDUs shall be transmitted on the DCCH logical channel if the sender is located in the control plane and on the DTCH if it is located in the user plane. One or several PDUs may be transmitted in each transmission time interval (TTI) and MAC decides how many PDUs shall be transmitted in each TTI.

The VT(DAT) state variables shall be updated for each AMD PDU that is transmitted. The PDU shall not include any PU with Sequence Number ( VT(MS).

If the poll bit is set in any of the AMD PDUs and the timer Timer_Poll shall be used the sender shall start the timer Timer_Poll.

If timer based SDU discard is used the timer Timer_Discard shall be started when the RLC entity receives an SDU from higher layer.

If the trigger for polling, "Every Poll_PU PU", is used the VT(PU) shall be increased by 1 for each PU that is transmitted.

If the trigger for polling, "Every Poll_SDU SDU", is used the VT(SDU) shall be increased by 1 for each SDU that is transmitted.

11.3.2.1
AMD PDU contents to set

If the PDU is transmitted for the first time, the Sequence Number field shall be set equal to VT(S) and VT(S) shall be updated. In case of multiple in-sequence PUs in PDU the Sequence Number field shows the Sequence Number of the first PU in that PDU.

The setting of the Polling bit is specified in section 11.3.2.1.1.

Extended Header field is needed when out-of-sequence PUs are placed in a PDU or when the rest of a PDU, which is not filled with PUs, is equal or larger than the size of a PU.

One length indicator field shall be included for each end of a SDU that the PDU includes. The length indicator shall be set equal to the number of octets between the end of the header fields and the end of the segment. If the PDU is exactly filled with the last segment of a SDU and there is no room for a length indicator field a length indicator field set to only 0’s shall be included in the next PDU. How to perform the segmentation of a SDU is specified in subsection 11.3.2.1.2.

11.3.2.1.1
Setting of the Polling bit

The Polling bit shall be set to 1 if any of following conditions are fulfilled except when the poll prohibit function is used and the timer Timer_Poll_Prohibit is active (the different triggers are described in 9.7.4):

1)
Last PU in buffer is used and the last PU available for transmission is transmitted.

2)
Last PU in retransmission buffer is used and the last PU to be retransmitted is transmitted.

3)
Poll timer is used and timer Timer_Poll has expired.

4)
Every Poll_PU PU is used and when VT(PU)=Poll_PU.

5)
Every Poll_SDU is used and VT(SDU)=Poll_SDU and the PDU contains the last segment that SDU.

6)
Poll_Window% of transmission window is used and



[image: image4.wmf]Window

Poll

Size

Window

Size

Window

S

VT

MS

VT

Size

Window

_

_

_

mod

))

(

)

(

_

(

1

>

-

+

-

.

7)
Timer based polling is used and Timer_Poll_Periodic has expired.

8)
Poll prohibit shall be used, the timer Timer_Poll_Prohibit has expired and one or several polls were prohibited during the time Timer_Poll_Prohibit was active.

11.3.2.1.2
Segmentation of a SDU

Upon reception of a SDU, RLC shall segment the SDU to fit into the fixed size of a PU. The segments are inserted in the data field of a PU. A length indicator shall be added to each PU that includes a border of a SDU, i.e. if a PU does not contain a length indicator the SDU continues in the next PU. The length indicator indicates where the border occurs in the PU. The data after the indicated border can be either a new SDU, padding or piggybacked information. If padding or piggybacking is added another length indicator shall be added, see section 9.2.2.8.

11.3.3
Reception of AMD PDU by the receiver

Upon reception of a AMD PDU the receiver shall update VR(R), VR(H) and VR(MR) state variables according to the received PU(s).

If any of the PUs include a Polling bit set to 1 the STATUS PDU transfer procedure shall be initiated.

If the detection of missing PU(s) shall be used and the receiver detects that a PU is missing the receiver shall initiate the STATUS PDU transfer procedure.

If timer based SDU discard without explicit signalling is used and a missing PU is detected the timer Timer_Discard is started.

11.3.4
Abnormal cases

11.3.4.1
Timer_Poll timeout

Upon expiry of the Timer_Poll the sender shall retransmit the poll. The poll can be retransmitted in either a new PDU or a retransmitted PDU.
11.3.4.2
Receiving a PU outside the receiving window

Upon reception of a PU with SN(VR(R) or SN(VR(MR) the receiver shall discard the PU. The poll bit shall be considered even if a complete PDU is discarded.

11.3.4.3
Timer_Discard timeout

11.3.4.3.1
SDU discard with explicit signalling

Upon expiry of Timer_Discard the sender shall initiate the SDU discard with explicit signalling procedure.



11.3.4.4
VT(DAT) > MaxDAT

If SDU discard after MaxDAT number of retransmission is used and VT(DAT) > MaxDAT for any PU the sender shall initiate the SDU discard with explicit signalling procedure.

If the SDU discard is not used the sender shall initiate the RLC reset procedure when VT(DAT) > MaxDAT.

11.3.4.5
Invalid length indicator value

If the length indicator of a PU has a value that is larger than the PU size, the PU shall be discarded and treated as a missing PU.
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