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**** FOR INFORMATION ****

4.1
Layer services

The RLC/MAC sublayer provides services for the transfer over the physical layer between the network and mobile station of upper layer PDUs for one mobile station when operating on a dedicated basic physical subchannel, or for one or more mobile stations when operating on a shared basic physical subchannel. 

The RLC function provides the following services to the upper layers:-

-
Transparent data transfer. This service transmits higher layer PDUs without adding any protocol information.
-
Acknowledged data transfer. This service transmits higher layer PDUs and guarantees delivery to the peer entity.
-
Unacknowledged data transfer. This service transmits higher layer PDUs without guaranteeing delivery to the peer entity.
-
Notification of unrecoverable errors. RLC notifies the upper layer of errors that cannot be resolved by RLC itself by normal exception handling procedures.
-
Notification of discard. RLC notifies the upper layer of the higher layer PDUs (RLC SDUs) it discards.
-
Suspend. The RLC entity does not transmit any new RLC PDUs to the lower layer.

-
Resume. The RLC entity resumes data transmission.

-
Stop. The RLC entity does not transmit any RLC PDUs to the lower layer and does not receive any PDUs from the lower layer.

-
Continue. The RLC entity resumes data transmission and reception.

-
Re-establishment. The RLC entity is re-established.

The MAC function provides the following service to the upper layer:-

-
Data transfer.

4.2
Layer functions

4.2.1
RLC function

The functions provided by the RLC are given in table 4.1. Transparent RLC mode provides no functionality.

Table 4.1: RLC Functions

	
	Acknowledged mode RLC
	Unacknowledged mode RLC
	Transparent mode RLC

	Segmentation of upper layer PDUs into RLC data blocks
	X
	X
	

	Concatenation of upper layer PDUs into RLC data blocks
	X
	X
	

	Padding to fill out RLC data block
	X
	X
	

	Backward Error Correction (BEC) procedure enabling the selective retransmission of RLC data blocks
	X
	
	

	Discard of RLC SDUs not yet segmented into RLC PDUs, according to the delay requirements of the associated Radio Bearers
	X
	
	

	Reassembly of RLC data blocks into upper layer PDUs
	X
	X
	

	In-sequence delivery of upper layer PDUs
	X
	X
	

	Link Adaptation
	X
	X
	

	Ciphering
	X
	X
	

	Sequence number check to detect lost RLC blocks
	X
	X
	


**** NEXT MODIFIED SECTION ****

4.3.2
PDCP to RLC Primitives

4.3.2.1
Primitives

The primitives between PDCP and RLC are shown in table 4.2.

Table 4.2: Primitives between RLC and upper layers

	Generic Name
	Parameters

	
	Req.
	Ind.
	Resp.
	Conf.

	RLC-AM-DATA
	Data, CNF, MUI
	Data
	Not Defined
	Status, MUI

	RLC-UM-DATA
	Data
	Data
	Not Defined
	Not Defined

	RLC-TM-DATA
	Data
	Data, Error_Indicator
	Not Defined
	Not Defined


Each Primitive is defined as follows:

RLC-AM-DATA-Req/Ind/Conf

-
RLC-AM-DATA-Req is used by upper layers to request transmission of an RLC SDU in acknowledged mode.

-
RLC-AM-DATA-Ind is used by the AM RLC entity to deliver to upper layers an RLC SDU that has been transmitted in acknowledged mode.
-
RLC-AM-DATA-Conf is used by the AM RLC entity to confirm to upper layers the reception of an RLC SDU by the peer-RLC AM entity or to inform the upper layers of a discarded RLC SDU.

RLC-UM-DATA-Req/Ind/Conf

-
RLC-UM-DATA-Req is used by upper layers to request transmission of an RLC SDU in unacknowledged mode.

-
RLC-UM-DATA-Ind is used by the UM RLC entity to deliver to upper layers an RLC SDU that has been transmitted in unacknowledged mode.
RLC-TM-DATA-Req/Ind/Conf

-
RLC-TM-DATA-Req is used by upper layers to request transmission of an RLC SDU in transparent mode.

-
RLC-TM-DATA-Ind is used by the TM RLC entity to deliver to upper layers an RLC SDU that has been transmitted in transparent mode.
4.3.2.2
Primitive parameters

The 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. 

2)
The parameter Confirmation Request (CNF) indicates whether the transmitting side of the AM RLC entity needs to confirm the reception of the RLC SDU by the peer-RLC AM entity. If required, once all AMD PDUs that make up the RLC SDU are positively acknowledged by the receiving AM RLC entity, the transmitting AM RLC entity notifies upper layers.

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 Error_Indicator parameter indicates that the RLC SDU is erroneous.
5)
The parameter Status is only applicable for AM operation. This parameter indicates whether a RLC SDU is successfully transmitted or discarded.

4.3.3
RRC to RLC Primitives

4.3.3.1
Primitives

The primitives between RRC and RLC are shown in table 4.3.

Table 4.3: Primitives between RRC and RLC

	Generic Name
	Parameters

	
	Req.
	Ind.
	Resp.
	Conf.

	RLC-AM-DATA
	Data, CNF, MUI, DiscardReq
	Data
	Not Defined
	Status, MUI

	RLC-UM-DATA
	Data
	Data
	Not Defined
	Not Defined

	CRLC-CONFIG
	E/R, Stop (UM/AM only), Continue (UM/AM only), Ciphering Elements (UM/AM only),

TM_parameters (TM only), UM_parameters (UM only-SDU discard, EGPRS window size), AM_parameters (AM only –SDU discard, resegment bit, EGPRS window size)
	Not Defined
	Not Defined
	Not Defined

	CRLC-SUSPEND (UM/AM only)
	N
	Not Defined
	Not Defined
	V(S) (AM/UM only)

	CRLC-RESUME (UM/AM only)
	No Parameter
	Not Defined
	Not Defined
	Not Defined


Each Primitive is defined as follows:

RLC-AM-DATA-Req/Ind/Conf

-
RLC-AM-DATA-Req is used by upper layers to request transmission of an RLC SDU in acknowledged mode.

-
RLC-AM-DATA-Ind is used by the AM RLC entity to deliver to upper layers an RLC SDU that has been transmitted in acknowledged mode.
-
RLC-AM-DATA-Conf is used by the AM RLC entity to confirm to upper layers the reception of an RLC SDU by the peer-RLC AM entity.

RLC-UM-DATA-Req/Ind/Conf

-
RLC-UM-DATA-Req is used by upper layers to request transmission of an RLC SDU in unacknowledged mode.

-
RLC-UM-DATA-Ind is used by the UM RLC entity to deliver to upper layers an RLC SDU that has been transmitted in unacknowledged mode.

CRLC-CONFIG-Req

This primitive is used by upper layers to establish, re-establish, release, stop, continue or modify the RLC. Ciphering elements are included for UM and AM operation.

CRLC-SUSPEND-Req/Conf

-
CRLC-SUSPEND-Req is used by upper layers to suspend the UM or AM RLC entity.

-
CRLC-SUSPEND-Conf is used by the UM or AM RLC entity to confirm that the entity is suspended.

CRLC-RESUME-Req

This primitive is used by upper layers to resume the UM or AM RLC entity after the UM or AM RLC entity has been suspended.

4.3.3.2
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. 

2)
The parameter Confirmation Request (CNF) indicates whether the transmitting side of the AM RLC entity needs to confirm the reception of the RLC SDU by the peer-RLC AM entity. If required, once all AMD PDUs that make up the RLC SDU are positively acknowledged by the receiving AM RLC entity, the transmitting AM RLC entity notifies upper layers.

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 establishment, re-establishment, release or modification of an RLC entity, where re-establishment is applicable to AM and UM RLC entities only. 

5)
The parameter Ciphering Elements are only applicable for UM and AM operations. These parameters are Ciphering Key, Activation Time (Sequence Number (BSN) to activate a new ciphering configuration) and HFN (Hyper Frame Number).

6)
The AM_parameters are only applicable for AM operation. 

7)
The Stop parameter is applicable to AM and UM RLC entities only and indicates to the RLC entity to not transmit nor receive any RLC PDUs.

8)
The Continue parameter is applicable to AM and UM RLC entities only and indicates to the RLC entity to continue transmission and reception of RLC PDUs.
9)
The UM_parameters are only applicable for UM operation.

10)
The TM_parameters are only applicable for TM operation. 
11)
The N parameter indicates that an RLC entity will not send a PDU with "Sequence Number">=V(S)+N for UM/AM RLC entities where N is a non-negative integer.

12)
The V(S) parameter indicates the value of the Send State Variable for the case of the AM/UM RLC entities.
13)
The parameter Status is only applicable for AM operation. This parameter indicates whether a RLC SDU is successfully transmitted or discarded.
14)
The parameter DiscardReq indicates whether the transmitting RLC entity needs to inform the upper layers of the discarded RLC SDU. If required, the transmitting RLC entity notifies upper layers when the RLC SDU is discarded..

**** NEXT MODIFIED SECTION ****

10.2.12
Segmentation of upper layer PDUs into RLC data units

See 3GPP TS 44.060 sub-clause 9.1.11.

If so ordered by RRC for a given signalling radio bearer using RLC acknowledged mode, in order to assure duplication avoidance at higher layer, RLC shall guarantee that no more than three upper layer PDUs shall be outstanding in the transmit window at any given time: there may be at most three upper layer PDUs that are being transmitted i.e. that have been segmented and for which the RLC PDUs are being transferred to the receiving end.
If so ordered by RRC (CRLC-CONFIG-Req primitive), the RLC transmitter may discard:

-
in RLC acknowledged mode, RLC SDU(s) not yet segmented into RLC PDUs. The RLC transmitter shall notify the higher layer of all discarded RLC SDUs, if indicated (RLC-AM-DATA-DiscardReq primitive).

-
in RLC unacknowledged mode, RLC SDU(s).
**** NEXT MODIFIED SECTION ****

11.2.12
Segmentation of upper layer PDUs into RLC data units

See 3GPP TS 44.060 sub-clause 9.1.11.

Once an RLC data block has been transmitted over the physical link, should it be necessary to re-transmit the RLC data block, it shall be re-transmitted using the same channel coding scheme and BSN as it had in the previous transmission.

NOTE:
The only coding scheme available in DCCH TBF mode is CS-1 coding.

If so ordered by RRC for a given signalling radio bearer using RLC acknowledged mode, in order to assure duplication avoidance at higher layer, RLC shall guarantee that no more than three upper layer PDUs shall be outstanding in the transmit window at any given time: there may be at most three upper layer PDUs that are being transmitted i.e. that have been segmented and for which the RLC PDUs are being transferred to the receiving end.
If so ordered by RRC (CRLC-CONFIG-Req primitive), the RLC transmitter may discard:

-
in RLC acknowledged mode, RLC SDU(s) not yet segmented into RLC PDUs. The RLC transmitter shall notify the higher layer of all discarded RLC SDUs, if indicated (RLC-AM-DATA-DiscardReq primitive).
-
in RLC unacknowledged mode, RLC SDU(s).
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