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The configuration for handling of erroneous SDUs in Tr mode is not reflected in RLC.
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1. It is clarified how an RLC receiver in Tr mode shall handle erroneous SDUs depending on the configuration by higher layer. 

Configuration of  “deliver of erroneous SDUs” (see 24.008 and 23.107):

“yes”: Erroneous SDUs are delivered to higher layers with an error indication

“no”: Erroneous SDUs are not delivered to higher layers

“no detect“: No error detection is performed (all SDUs are delivered to higher layer).

Note that the error detection itself is performed by the physical layer. However, depending on the RLC configuration, the behaviour will be different. If segmentation is performed in RLC, a SDU is erroneous if one or more of the TBs in a TTI contains an error. If segmentation is not performed, an SDU is erroneous if the corresponding TB is erroneous.
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8.1
Primitives between RLC and higher layers

The primitives between RLC and upper layers are shown in Table 8.1.

Table 8.1: Primitives between RLC and upper layers

Generic Name
Parameter


Req.
Ind.
Resp.
Conf.

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

RLC-UM-DATA
Data, Use special LI
Data
Not Defined
Not Defined

RLC-TR-DATA
Data
Data
Not Defined
Not Defined

CRLC-CONFIG
E/R, Stop, Continue, Ciphering Elements (UM/AM only), 
TM_parameters (TM only), UM_parameters (UM only), AM_parameters (AM only)
Not Defined
Not Defined
Not Defined

CRLC-SUSPEND (UM/AM only)
N
Not Defined
Not Defined
VT(US) (UM only), VT(S) (AM only)

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

CRLC-STATUS
Not Defined
EVC
Not Defined
Not Defined

Each Primitive is defined as follows:

RLC-AM-DATA-Req/Ind/Conf

-
RLC-AM-DATA-Req is used by higher layers to request transmission of a higher layer PDU in acknowledged mode.

-
RLC-AM-DATA-Ind is used by RLC to deliver to higher layers RLC SDUs, that have been transmitted in acknowledged mode and to indicate higher layers of the discarded RLC SDU in the peerRLC AM entity.

-
RLC-AM-DATA-Conf is used by RLC to confirm to higher layers reception of an RLC SDU by the peer-RLC AM entity .

RLC-UM-DATA-Req/Ind

-
RLC-UM-DATA-Req is used by higher layers to request transmission of a higher layer PDU in unacknowledged mode.

-
RLC-UM-DATA-Ind is used by RLC to deliver to higher layers RLC SDUs, that have been transmitted in unacknowledged mode.

RLC-TR-DATA-Req/Ind

-
RLC-TR-DATA-Req is used by higher layers to request transmission of a higher layer PDU in transparent mode.

-
RLC-TR-DATA-Ind is used by RLC to deliver to higher layers RLC SDUs, that have been transmitted in transparent mode.

CRLC-CONFIG-Req

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

CRLC-SUSPEND-Req/Conf

This primitive is used by RRC to suspend the RLC. The N parameter indicates that RLC shall not send a PDU with SN>=VT(S)+N for AM and SN>=VT(US)+N for UM, where N is an integer. RLC informs RRC of the VT(S) for AM and VT(US) for UM in the confirm primitive.

CRLC-RESUME-Req

This primitive is used by RRC to resume RLC when RLC has been suspended.

CRLC-STATUS-Ind

It is used by the RLC to send status information to RRC.

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 a RLC-AM-DATA or a 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 11. 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 a RLC SDU begins in the beginning of a 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 a 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 e.g. segmentation indication (see subclauses 9.2.2.9 and 11.1.2.1), Timer_Discard value (see subclause 9.5) and delivery of erroneous SDU indication (see subclause 11.1.3).

11.1
Transparent mode data transfer procedure

11.1.1
Purpose

The transparent mode data transfer procedure is used for transferring of data between two RLC peer entities, which are operating in transparent mode. Figure 11.1 below illustrates the elementary procedure for transparent 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 11.1: Transparent mode data transfer procedure

11.1.2
Initiation

The sender initiates this procedure upon a request of transparent mode data transfer from higher layer. When the sender is in data transfer ready state it shall put the data received from the higher layer into TrD PDUs. If required RLC shall perform segmentation.

Channels that can be used are DTCH, CCCH (uplink only), SHCCH (uplink only), BCCH and PCCH. The type of logical channel depends on if the RLC entity is located in the user plane (DTCH) or in the control plane (CCCH/BCCH/SHCCH/PCCH). 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. In the UE, the PDUs that can not be transmitted in a TTI (i.e. MAC has indicated that some of the available PDUs can not be transmitted) shall be buffered according to the discard configuration set by RRC.

11.1.2.1
TrD PDU contents to set

The TrD PDU includes a complete SDU or a segment of an SDU. How to perform the segmentation is decided upon when the service is established. No overhead or header is added, instead segmentation is done based on which of the transport formats of the transport channel that will be used. A particular transport format informs the receiver how the segmentation was performed.

11.1.3
Reception of TrD PDU

Upon reception of a TrD PDU, the receiving entity reassembles (if segmentation was performed) the PDUs into RLC SDUs. RLC delivers the RLC SDUs to the higher layer through the Tr-SAP. 
If delivery of erroneous SDUs is configured as ‘yes’ by a higher layer, the receiver shall deliver an erroneous SDU to higher layer with an error indication. If delivery of erroneous SDUs is configured as ‘no’ by a higher layer the receiver shall discard the erroneous SDU. If delivery of erroneous SDUs is configured as ’No detect‘ by a higher layer, all SDUs shall be delivered to higher layer without error indication.
If segmentation is performed in transparent mode RLC, a SDU is erroneous if one or more of the TrD PDUs received in a TTI contains an error. If segmentation is not performed, an SDU is erroneous if the corresponding TrD PDU is erroneous.
11.1.4
Abnormal cases

11.1.4.1
Void

11.1.4.2
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.
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8.2
Primitives between MAC and RLC

8.2.1
Primitives

The primitives between MAC layer and RLC layer are shown in table 8.2.1.1.

Table 8.2.1.1: Primitives between MAC layer and RLC layer

Generic Name
Parameter


Request
Indication
Response
Confirm

MAC-DATA
Data, BO, UE-ID type indicator, RLC Entity Info
Data, No_TB,

TD (note), Error indication



MAC-STATUS

No_PDU, PDU_Size, TX status
BO,

RLC Entity Info


NOTE:
TDD only.

MAC-DATA-Req/Ind:

-
MAC-DATA-Req primitive is used to request that an upper layer PDU be sent using the procedures for the information transfer service;

-
MAC-DATA-Ind primitive indicates the arrival of upper layer PDUs received within one transmission time interval by means of the information transfer service.

MAC-STATUS-Ind/Resp:

-
MAC-STATUS-Ind primitive indicates to RLC for each logical channel the rate at which it may transfer data to MAC. Parameters are the number of PDUs that can be transferred in each transmission time interval and the PDU size; it is possible that MAC would use this primitive to indicate that it expects the current buffer occupancy of the addressed logical channel in order to provide for optimised TFC selection on transport channels with long transmission time interval. At the UE, MAC-STATUS-Ind primitive is also used to indicate from MAC to RLC that MAC has requested data transmission by PHY (i.e. PHY-DATA-REQ has been submitted, see Fig. 11.2.2.1), or that transmission of an RLC PDU on RACH or CPCH has failed due to exceeded preamble ramping cycle counter.
-
MAC-STATUS-Resp primitive enables RLC to acknowledge a MAC-STATUS-Ind. It is possible that RLC would use this primitive to indicate that it has nothing to send or that it is in a suspended state or to indicate the current buffer occupancy to MAC.

8.2.2
Parameters

a)
Data:

-
it contains the RLC layer messages (RLC-PDU) to be transmitted, or the RLC layer messages that have been received by the MAC sub-layer.

b)
Number of transmitted transport blocks (No_TB) :

-
indicates the number of transport blocks transmitted by the peer entity within the transmission time interval, based on the TFI value.

c)
Buffer Occupancy (BO):

-
the parameter Buffer Occupancy (BO) indicates for each logical channel the amount of data in number of bytes that is available for transmission and retransmission in RLC layer. When MAC is connected to an AM RLC entity, control PDUs to be transmitted and RLC PDUs outside the RLC Tx window shall also be included in the BO. RLC PDUs that have been transmitted but not negatively acknowledged by the peer entity shall not be included in the BO.

d)
RX Timing Deviation (TD), TDD only:

-
it contains the RX Timing Deviation as measured by the physical layer for the physical resources carrying the data of the Message Unit. This parameter is optional and only for Indication. It is needed for the transfer of the RX Timing Deviation measurement of RACH transmissions carrying CCCH data to RRC.

e)
Number of PDU (No_PDU):

-
specifies the number of PDUs that the RLC is permitted to transfer to MAC within a transmission time interval.

f)
PDU Size (PDU_Size):

-
specifies the size of PDU that can be transferred to MAC within a transmission time interval.

g)
UE-ID Type Indicator:

-
indicates the UE-ID type to be included on MAC for a DCCH when it is mapped onto a common transport channel (i.e. FACH, RACH or CPCH). 

h)
TX status:

-
when set to value "transmission unsuccessful" this parameter indicates to RLC that transmission of an RLC PDU failed in the previous Transmission Time Interval, when set to value "transmission successful" this parameter indicates to RLC that the requested RLC PDU(s) has been submitted for transmission by the physical layer.
i)
RLC Entity Info
-
indicates to MAC the configuration parameters which are critical to TFC selection depending on its mode and the amount of data that could be transmitted at the next TTI. This primitive is meant to insure that MAC can perform TFC selection (see subclause 11.4).
j)

Error indication

-
When a MAC PDU is delivered to higher layer, an error indication is given for the PDU if an error indication for the PDU has been received from lower layer.

10
Handling of unknown, unforeseen and erroneous protocol data

The list of error cases is reported below: 

a)
Use of reserved coding in the MAC header 


If the MAC entity receives a Data PDU with a header field using a value marked as reserved for this version of the protocol, it shall discard the PDU, unless explicitly mentioned otherwise. 

b)
Inconsistent MAC header 


If the MAC entity receives a data PDU with a header inconsistent with the configuration received from RRC, it shall discard the PDU. E.g.: In case DTCH is mapped to RACH/FACH, the MAC entity shall discard a PDU with a C/T field indicating a logical channel number that is not configured.
c)
Erroneous MAC header fields

The MAC PDU shall be discarded if the lower layer gives an error indication for a MAC DPU and a MAC header is included in the MAC PDU.  
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8.6.4.3
RB information to setup

If the IE "RB information to setup" is included, the UE shall apply the following actions on the radio bearer identified with the value of the IE "RB identity". The UE shall:

-
perform the actions for the IE "PDCP info", if present, according to subclause 8.6.4.10, applied for the radio bearer;

-
perform the actions for the IE "RLC info", according to subclause 8.6.4.9, applied for the radio bearer;

-
perform the actions for the IE "RB mapping info", according to subclause 8.6.4.8, applied for the radio bearer;
-
if the IE "Downlink RLC mode" in the IE "RLC info" is set to "TM RLC":
-
configure delivery of erroneous SDUs in lower layers according to indication from upper layer [5].
-
if the variable CIPHERING_STATUS is set to "Started"; and

-
if the IE "Uplink RLC mode" or the IE "Downlink RLC mode" in the IE "RLC info" is set to "AM RLC" or "UM RLC":

-
calculate the START value according to subclause 8.5.9;

-
store the calculated START value in the variable START_VALUE_TO_TRANSMIT;

-
initialise ciphering on the radio bearer using the calculated START value;

-
start to perform ciphering on the radio bearer in lower layers, using the value of the IE "RB identity" minus one as the value of BEARER in the ciphering algorithm.

8.6.4.4
RB information to be affected

If the IE "RB information to be affected" is included, the UE shall apply the following actions on the radio bearer identified with the value of the IE "RB identity". The UE shall:

-
perform the actions for the IE "RB mapping info", according to subclause 8.6.4.8, applied for the radio bearer.

8.6.4.5
RB information to reconfigure

If the IE "RB information to reconfigure" is included, the UE shall apply the following actions on the radio bearer identified with the value of the IE "RB identity". The UE shall:

-
perform the actions for the IE "PDCP info", if present, according to subclause 8.6.4.10, applied for the radio bearer;

-
perform the actions for the IE "RLC info", according to subclause 8.6.4.9, applied for the radio bearer;

-
perform the actions for the IE "RB mapping info", according to subclause 8.6.4.8, applied for the radio bearer;
-
if the IE "Downlink RLC mode" in the IE "RLC info" is set to "TM RLC":

-
configure delivery of erroneous SDUs in lower layers according to indication from upper layer [5].
-
if the IE "PDCP SN info" is included:

-
perform the actions as specified in 8.6.4.11 applied for the radio bearer;

-
if the IE "RB stop/continue" is included; and

-
if the "RB identity" has a value greater than 2; and

-
if the value of the IE "RB stop/continue" is "stop":

-
configure the RLC entity for the radio bearer to stop;

-
set the IE "RB started" in the variable ESTABLISHED_RABS to "stopped" for that radio bearer;

-
if the value of the IE "RB stop/continue" is "continue":

-
configure the RLC entity for the radio bearer to continue;

-
set the IE "RB started" in the variable ESTABLISHED_RABS to "started" for that radio bearer;

-
if the IE "RB identity" is set to a value less than 2:

-
set the variable INVALID_CONFIGURATION to TRUE.
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