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5
Functions

The following functions are supported by RLC. For a detailed description of the following functions see [3]:

-
Segmentation and reassembly.

-
Concatenation.

-
Padding.

-
Transfer of user data.

-
Error correction.

-
In-sequence delivery of higher layer PDUs.

-
Duplicate detection.

-
Flow control.

-
Sequence number check.

-
Protocol error detection and recovery.

-
Ciphering.

-
Polling.

-
Status transmission.

-
SDU discard.

-
Estimated PDU Counter (EPC) mechanism.

-
Suspend/resume function.
-
Stop/continue function.

-
Re-establishment function.

8.2
Primitive parameters

Following parameters are used in the primitives:

1)
The parameter Data is the RLC SDU that is mapped onto the Data field in RLC PDUs. The Data parameter may be divided over several RLC PDUs. In case of an RLC-AM-DATA or an RLC-UM-DATA primitive the length of the Data parameter shall be octet-aligned.

2)
The parameter Confirmation request (CNF) indicates whether the RLC needs to confirm the reception of the RLC SDU by the peer-RLC AM entity.

3)
The parameter Message Unit Identifier (MUI) is an identity of the RLC SDU, which is used to indicate which RLC SDU that is confirmed with the RLC-AM-DATA conf. primitive.

4)
The parameter E/R indicates (re)establishment, release or modification of RLC. If it indicates (re-)establishment, the state variables and configurable parameters are initialised according to subclause 9.7.7. If it indicates release, all protocol parameters, variables and timers shall be released and RLC shall exit the data transfer ready state. If it indicates modification, the protocol parameters indicated by RRC (e.g. ciphering parameters) shall only be modified with keeping the other protocol parameters, the protocol variables, the protocol timers and the protocol state. RLC shall always be re-established if the PDU size is changed.
5)
The parameter Event Code (EVC) indicates the reason for the CRLC-STATUS-ind (e.g., unrecoverable errors such as data link layer loss or recoverable status events such as reset.).

6)
The parameter ciphering elements are only applicable for UM and AM operation. These parameters are Ciphering Mode, Ciphering Key, Transmitting Activation Time (SN to activate a new ciphering configuration at the transmitter), Receiving Activation Time (SN to activate a new ciphering configuration at the receiver) and HFN (Hyper Frame Number).

7)
The AM_parameters are only applicable for AM operation. It contains PDU size, In-sequence Delivery Indication (indicating that SDUs shall be deliver to the upper layers in sequence or out of sequence), Timer values (see subclause 9.5), Protocol parameter values (see subclause 9.6), Polling triggers (see subclause 9.7.1), Status triggers (see subclause 9.7.2), Periodical Status blocking configuration (see subclause 9.7.2), SDU discard mode (see subclause 9.7.3), Minimum WSN (see subclause 9.2.2.11.3), and Send MRW. The Minimum WSN shall always be greater than or equal to the number of transport blocks in the smallest transport block set. The Send MRW indicates that the MRW SUFI shall be sent to the receiver even if no segments of the expired SDU were submitted to a lower layer.
8)
The parameter DiscardInfo indicates to upper layer the discarded RLC SDU in the peer-RLC AM entity. It is applicable only when in-sequence delivery is active and it is purposed to be used when the upper layer requires the reliable data transfer and especially the information of the discarded RLC SDU.

9)
The Stop parameter indicates that the RLC entity shall not transmit or receive RLC PDUs. The Continue parameter indicates that the RLC entity shall continue transmission and reception of RLC PDUs.
10)
 The parameter Use special LI indicates that the LI indicating that an RLC SDU begins in the beginning of an RLC PDU (the first data octet of the PDU is the first octet of an SDU) shall be used. If the RLC SDU does not begin in the beginning of the RLC PDU, or if the LI indicating that an SDU ended exactly in the end or one octet short (only when 15 bit LI is used) of the previous RLC PDU is present, the LI shall not be used.
11)
The UM_parameters are only applicable for UM operation. It contains Timer_Discard value (see subclause 9.5).

12)
The TM_parameters are only applicable for TM operation. It contains Segmentation indication (see subclauses 9.2.2.9 and 11.1.2.1) and Timer_Discard value (see subclause 9.5).
9.7
Specific functions

9.7.5
Local Suspend function for acknowledged and unacknowledged mode

The upper layer (RRC) may suspend the RLC entity. The CRLC-SUSPEND-Req indicates this request. The RLC entity shall, when receiving this request, not send RLC PDUs with SN(VT(S)+N for AM and SN(VT(US)+N for UM ,where N is given by the CRLC_SUSPEND-Req primitive. The RLC entity shall acknowledge the CRLC-SUSPEND-Req ordering a suspend with a CRLC-SUSPEND-Conf with the current value of VT(S) for AM and VT(US) for UM. The suspend state is left when a CRLC-RESUME-Req primitive indicating resume is received.
9.7.6
RLC Stop, RLC Continue function for acknowledged and unacknowledged mode
The upper layer may stop the RLC entity. The stop parameter in the CRLC-CONFIG-Req primitive indicates this request. The RLC entity shall, when receiving this request, not submit any RLC PDUs to lower layer or receive any RLC PDUs. The data transmission and reception is continued when the continue parameter in the CRLC-CONFIG-Req primitive is received. If the continue parameter is received when the RLC entity is not stopped, no action shall be taken.

When the RLC entity is stopped, the RLC timers are not affected. Triggered polls and status transmissions are delayed until the RLC entity is continued.
9.7.7
RLC re-establishment function for acknowledged and unacknowledged mode

The RLC re-establishment function is used when upper layer request the RLC entity to be re-established.

When an RLC entity is re-established, the state variables in the RLC entity (see 9.4) shall be reset to their initial value and the configurable parameters shall be set to their configured value. All RLC PDUs in the RLC receiver and transmitter shall be discarded. The hyper frame number (HFN) in UL and DL shall be set to the value configured by upper layer. After the re-establishment, RLC shall enter the data transfer ready state.
9.7.8
Ciphering for acknowledged and unacknowledged mode
The ciphering function is performed in RLC, according to the following rules if a radio bearer is using a non-transparent RLC mode (AM or UM). The data unit that is ciphered, depends on the transmission mode as described below.

-
For RLC UM mode, the ciphering unit is the UMD PDU excluding the first octet, i.e. excluding the RLC UMD PDU header. This is shown below in Figure 9.x.


[image: image1.wmf]Oct

1

E

Length Indicator

Data

PAD

OctN

E

Length Indicator

(Optional)

 (1)

.

.

.

E

Sequence Number

(Optional)

(Optional)

Ciphering

Unit


Figure 9.x: Ciphering unit for a UMD PDU

-
For RLC AM mode, the ciphering unit is the AMD PDU excluding the first two octets, i.e. excluding the RLC AMD PDU header. This is shown below in Figure 9.y.
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Figure 9.y: Ciphering unit for an AMD PDU

The ciphering algorithm and key to be used are configured by upper layers [8] and the ciphering method shall be applied as specified in [10].

The parameters that are required by RLC for ciphering are defined in [10] and are input to the ciphering algorithm. The parameters required by RLC which are provided by upper layers [8] are listed below:

-
RLC AM HFN (Hyper frame number for radio bearers that are mapped onto RLC AM)

-
RLC UM HFN (Hyper frame number for radio bearers that are mapped onto RLC UM)

-
BEARER (Radio Bearer ID)

-
CK (Ciphering Key)

11
Elementary procedures
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