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4.2.1.2
Unacknowledged mode entities

Figure 4-3 below shows the model of two unacknowledged mode peer entities.


[image: image2.wmf]Transm.

UM-Entity

Transmission

buffer

UM-SAP

Receiver

UM-Entity

Receiver

buffer

UM-SAP

Radio Interface

Segmentation &

Concatenation

Ciphering

Add RLC header

Reassembly

Deciphering

Remove RLC

header

CCCH/DCCH/

DTCH/SHCCH

CTCH

CCCH/DCCH/

DTCH/ SHCCH

CTCH


Figure 4‑3: Model of two unacknowledged mode peer entities

The transmitting UM-entity receives SDUs from the higher layers. If the SDU is very large it is segmented into RLC PDUs of appropriate size. The SDU might also be concatenated with other SDUs. RLC adds a header and the PDU is placed in the transmission buffer. RLC delivers the RLC PDUs to MAC through either a DCCH, a SHCCH (downlink only), CTCH or a DTCH. The CCCH  also uses unacknowledged mode, but only for the downlink. Which type of logical channel depends on if the higher layer is located in the control plane (CCCH, DCCH, SHCCH) or user plane (CTCH,DTCH).

The receiving UM-entity receives PDUs through one of the logical channels from the MAC sublayer. RLC removes header from the PDUs  and reassembles the PDUs (if segmentation has been performed) into RLC SDUs. After that the SDUs are delivered to the higher layer.

6.1
Mapping of services/functions onto logical channels

...

Table 6‑2: RLC modes and functions in UE downlink side

Service
Functions
SCCH
BCCH
PCCH
SHCCH
CCCH
DCCH
DTCH
CTCH

Transparent 

Service
Applicability
+
+
+
+
-
-
+
-


Reassembly
+
+
+
-
-
-
+
-

Unacknowledged 

Service
Applicability
-
-
-
+
+
+
+
+


Reassembly
-
-
-
+
+
+
+
+


Deciphering
-
-
-
-
-
+
+
-


Sequence number check
-
-
-
+
+
+
+
+

Acknowledged

Service
Applicability
-
-
-
-
-
+
+
-


Reassembly
-
-
-
-
-
+
+
-


Error correction
-
-
-
-
-
+
+
-


Flow Control
-
-
-
-
-
+
+
-


In sequence delivery
-
-
-
-
-
+
+
-


Duplicate detection
-
-
-
-
-
+
+
-


Protocol error correction & recovery
-
-
-
-
-
+
+
-


Deciphering
-
-
-
-
-
+
+
-

Table 6‑3: RLC modes and functions in UTRAN downlink side

Service
Functions
SCCH
BCCH
PCCH
CCCH
SHCCH
DCCH
DTCH
CTCH

Transparent 

Service
Applicability
+
+
+
-
+
-
+
-


Segmentation
+
+
+
-
-
-
+
-


Transfer of user data
+
+
+
-
+
-
+
-

Unacknowledged 

Service
Applicability
-
-
-
+
+
+
+
+


Segmentation
-
-
-
+
+
+
+
+


Concatenation
-
-
-
+
+
+
+
+


Padding
-
-
-
+
+
+
+
+


Ciphering
-
-
-
-
-
+
+
-

Acknowledged

Service
Applicability
-
-
-
-
-
+
+
-


Segmentation
-
-
-
-
-
+
+
-


Concatenation
-
-
-
-
-
+
+
-


Padding
-
-
-
-
-
+
+
-


Transfer of user data
-
-
-
-
-
+
+
-


Flow Control
-
-
-
-
-
+
+
-


Error Correction
-
-
-
-
-
+
+
-


Protocol error correction & recovery
-
-
-
-
-
+
+
-


Ciphering
-
-
-
-
-
+
+
-

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.
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