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6.1
Mapping of services/functions onto logical channels

The following tables show the applicability of services and functions to the logical channels in UL/DL and UE/UTRAN. A ‘+’ in a column denotes that the service/function is applicable for the logical channel in question whereas a ‘-‘ denotes that the service/function is not applicable.

Table 6.1: RLC modes and functions in UE uplink side

Service
Functions
CCCH
SHCCH
DCCH
DTCH

Transparent 

Service
Applicability
+
+
+
+


Segmentation
-
-
+
+


Transfer of user data
+
+
+
+

Unacknowledged 

Service
Applicability
-
-
+
+


Segmentation
-
-
+
+


Concatenation
-
-
+
+


Padding
-
-
+
+


Transfer of user data
-
-
+
+


Ciphering
-
-
+
+

Acknowledged

Service
Applicability
-
-
+
+


Segmentation
-
-
+
+


Concatenation
-
-
+
+


Padding
-
-
+
+


Transfer of user data
-
-
+
+


Flow Control
-
-
+
+


Error Correction
-
-
+
+


Protocol error correction & recovery
-
-
+
+


Ciphering
-
-
+
+

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
-
-
-
-
-
+
+
-

Table 6.4: RLC modes and functions in UTRAN uplink side

Service
Functions
CCCH
SHCCH
DCCH
DTCH

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
-
-
+
+

8
Elements for layer-to-layer communication

The interaction between the RLC layer and other layers are described in terms of primitives where the primitives represent the logical exchange of information and control between the RLC layer and other layers. The primitives shall not specify or constrain implementations.
8.1
Primitives between RLC and higher layers

9.2.2.8
Length Indicator (LI)

The Length Indicator is used to indicate, each time, the end of an SDU occurs in the PU. The Length Indicator points out the number of octets between the end of the last Length Indicator field and up to and including the octet at the end of an SDU segment. Length Indicators are included in the PUs that they refer to. The size of the Length Indicator may be either 7bits or 15bits. The maximum value of a Length Indicator will be no greater than the RLC PDU size  – AMD PDU Header – PADDING.

A Length Indicator group is a set of Length Indicators that refer to a PU. Length Indicators that are part of a Length Indicator group must never be reordered within the Length Indicator group or removed from the Length Indicator group. 

If there can be more than one Length Indicator, each specifying the end of an SDU in a PU, the order of these Length Indicators must be in the same order as the SDUs that they refer to. 

In the case where the end of last segment of an SDU exactly ends at the end of a PDU, the next Length Indicator, shall be placed as the first Length Indicator in the next PU and have value LI=0. 

In the case where the last segment of an RLC SDU is one octet short of exactly filling the last RLC PU, and 15-bit Length Indicators are used, the next Length Indicator shall be placed as the first Length Indicator in the next PU and have value LI=111 1111 1111 1011. 

A PU that has unused space, to be referred to as padding, must use a Length Indicator to indicate that this space is used as padding. A padding Length Indicator must be placed after any Length Indicators for a PU. 

All unused space in a PU must be located at the end of the PDU, be a homogeneous space and is referred to as padding. Predefined values of the Length Indicator are used to indicate this. The values that are reserved for special purposes are listed in the tables below depending on the size of the Length Indicator. Only predefined Length Indicator values can refer to the padding space.

STATUS PDUs can be piggybacked on the AMD PDU by using part or all of the padding space. A Length Indicator must be used to indicate the piggybacked STATUS PDU. This Length Indicator takes space from the padding space or piggybacked STATUS PDU and not the PDU data and will always be the last Length Indicator. Where only part of the padding space is used by a piggybacked STATUS PDU then the end of the piggybacked STATUS PDU is determined by one of the SUFI fields NO_MORE or ACK, thus no additional Length Indicator is required to show that there is still padding in the PDU. The padding/piggybacked STATUS PDU predefined Length Indicators shall be added after the very last (i.e. there could be more than one SDU that end within a PDU) Length Indicator that indicates the end of the last SDU segment in the PU. 

If RLC PDUs always carry only one PU, 7bit indicators are used in a particular RLC PDU if the address space is sufficient to indicate all SDU segment borders. Otherwise 15bit Length Indicators are applied.  

The length of the Length Indicator only depends on the size of the largest RLC PDU. The length of the Length Indicator is always the same for all PUs, for one RLC entity.

For Release 99, there is one PU in a AMD PDU.

Length: 7bit

Bit
Description

0000000
The previous RLC PDU was exactly filled with the last segment of a RLC SDU.

1111100
Reserved (PDUs with this coding will be discarded by this version of the protocol).

1111101
Reserved (PDUs with this coding will be discarded by this version of the protocol).

1111110
The rest of the RLC PDU includes a piggybacked STATUS PDU.

1111111
The rest of the RLC PDU is padding.

Length: 15bit

Bit
Description

000000000000000
The previous RLC PDU was exactly filled with the last segment of a RLC SDU.

111111111111011
The last segment of an RLC SDU was one octet short of exactly filling the last RLC PDU.

111111111111100
Reserved (PDUs with this coding will be discarded by this version of the protocol). 

111111111111101
Reserved (PDUs with this coding will be discarded by this version of the protocol).l

111111111111110
The rest of the RLC PDU includes a piggybacked STATUS PDU.

111111111111111
The rest of the RLC PDU is padding.

9.2.2.11
SUFI

Which SUFI fields to use is implementation dependent, but when a STATUS PDU includes information about which PUs have been received and which are detected as missing, information shall not be included about PUs with SN(VR(H) i.e. PUs that have not yet reached the receiver.

Length: variable number of bits

The SUFI (Super-Field) includes three sub-fields: type information (type of super-field, e.g. list, bitmap, acknowledgement, etc), length information (providing the length of a variable length field within the following value field) and a value.

Figure 9.7 shows the structure of the super-field. The size of the type sub‑field is non-zero but the size of the other sub-fields may be zero.

Type

Length

Value

Figure 9.7: The Structure of a Super-Field

The length of the type field is 4 bits and it may have any of following values.

Bit
Description

0000
No More Data (NO_MORE)

0001
Window Size (WINDOW)

0010
Acknowledgement (ACK)

0011
List (LIST)

0100
Bitmap (BITMAP)

0101
Relative list (Rlist)

0110
Move Receiving Window (MRW)

0111
Move Receiving Window  and ignore first LI (MRW_N_IFL)

1000-1111
Reserved (PDUs with this encoding are invalid for this version of the protocol)

The length sub-field gives the length of the variable size part of the following value sub-field and the length of it depends on the super-field type. The value sub-field includes the value of the super-field, e.g. the bitmap in case of a BITMAP super-field, and the length is given by the length of the type sub-field.

9.2.2.11.5
The Bitmap super-field

The Bitmap Super-Field consists of a type identifier field (BITMAP), a bitmap length field (LENGTH), a first sequence number (FSN) and a bitmap as shown in Figure 9.12 below:

Type = BITMAP

LENGTH

FSN

Bitmap

Figure 9.12: The Bitmap fields in a STATUS PDU

LENGTH

Length: 4 bits 

The size of the bitmap in octets equals LENGTH+1, i.e. LENGTH=”0000” means that the size of the bitmap is one octet and LENGTH=”1111” gives the maximum bitmap size of 16 octets).

FSN

Length: 12 bits

The sequence number for the first bit in the bitmap. 

Bitmap

Length: Variable number of octets given by the LENGTH field.

Status of the SNs in the interval [FSN, FSN + (LENGTH+1)*8 - 1] indicated in the bitmap where each position (from left to right) can have two different values (0 and 1) with the following meaning (bit_position([0,(LENGTH+1)*8 - 1]):

1: SN = (FSN + bit_position) has been correctly received

0: SN = (FSN + bit_position) has not been correctly received

9.3.3.2
Acknowledged Data Transfer Ready State

In the acknowledged data transfer ready state, acknowledged mode data can be exchanged between the entities. Upon reception of a CRLC-CONFIG-Req from higher layer the RLC entity is terminated and the null state is entered.

Upon errors in the protocol, the RLC entity sends a RESET PDU to its peer and enters the reset pending state.

Upon reception of a RESET PDU, the RLC entity resets the protocol (resets the state variables in 9.4 to their initial value and resets configurable parameters to their configured value) and responds to the peer entity with a RESET ACK PDU.

Upon reception of a RESET ACK PDU, the RLC takes no action.

9.3.3.3
Reset Pending State

In the reset pending state the entity waits for a response from its peer entity and no data can be exchanged between the entities. Upon reception of CRLC-CONFIG-Req from higher layer the RLC entity is terminated and the null state is entered.

Upon reception of a RESET ACK PDU, the RLC entity resets the protocol (resets the state variables in 9.4 to their initial value and resets configurable parameters to their configured value) and enters the acknowledged data transfer ready state.

Upon reception of a RESET PDU, the RLC entity resets the protocol, send a RESET ACK PDU and enters the acknowledged data transfer ready state.
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Figure 9.18: The state model for the acknowledged mode entities when reset is performed

9.5
Timers

a)
Timer_Poll

This timer is only used when the poll timer trigger is used. It is started when the transmitting side sends a poll to the peer entity. The timer is stopped when receiving a STATUS PDU that contains an acknowledgement or negative acknowledgement of the AMD PDU that triggered the timer. The value of the timer is signalled by RRC.


If the timer expires and no STATUS PDU containing an acknowledgement or negative acknowledgement of the AMD PDU that triggered the timer has been received, the receiver is polled once more (either by the transmission of a PDU which was not yet sent, or by a retransmission) and the timer is restarted. If there is no PU to be transmitted and all PUs have already been acknowledged, the receiver shall not be polled.


If a new poll is sent when the timer is running it is restarted.

b)
Timer_Poll_Prohibit

This timer is only used when the poll prohibit function is used. It is used to prohibit transmission of polls within a certain period. A poll shall be delayed until the timer expires if a poll is triggered when the timer is active. Only one poll shall be transmitted when the timer expires even if several polls were triggered when the timer was active. If there is no PU to be transmitted and all PUs have already been acknowledged, a poll shall not be transmitted. This timer will not be stopped by a STATUS PDU. The value of the timer is signalled by RRC. 
c)
Timer_EPC 


This timer is only used when the EPC function is used and it accounts for the roundtrip delay, i.e. the time when the first retransmitted PU should be received after a STATUS has been sent. The timer is started when a STATUS report is transmitted and when it expires EPC can start decrease (see section 9.7.3). The value of the timer is signalled by RRC.
d)
Timer_Discard


This timer is used for the SDU discard function. In the transmitter, the timer is activated upon reception of a SDU from higher layer. If the SDU has not been acknowledged and/or transmitted when the timer expires, the SDU is discarded. Following which, if the SDU discard function uses explicit signalling, a Move Receiving Window request is sent to the receiver. The value of the timer is signalled by RRC.

e)
Timer_Poll_Periodic


This timer is only used when the timer based polling is used. The timer is started when the RLC entity is created. Each time the timer expires a poll is transmitted  (either by the transmission of a PDU which was not yet sent, or by a retransmission) and the timer is restarted. If there is no PU to be transmitted and all PUs have already been acknowledged, a poll shall not be transmitted and the timer shall only be restarted. The value of the timer is signalled by RRC.

f)
Timer_Status_Prohibit


This timer is only used when the STATUS PDU prohibit function is used. It prohibits the receiving side from sending STATUS PDUs. The timer is started when a STATUS PDU is transmitted and no new STATUS PDU can be transmitted before the timer has expired. The value of the timer is signalled by RRC.

g)
Timer_Status_Periodic


This timer is only used when timer based STATUS PDU sending is used. The timer is started when the RLC entity is created. Each time the timer expires a STATUS PDU is transmitted and the timer is restarted. The value of the timer is signalled by RRC.

h)
Timer_RST


It is used to detect the loss of RESET ACK PDU from the peer RLC entity. This timer is set when the RESET PDU is transmitted. And it will be stopped upon reception of RESET ACK PDU. If it expires, RESET PDU will be retransmitted. The value of the timer is signalled by RRC.
i)
Timer_MRW


This timer is used as part of the Move Receiving Window protocol. It is used to trigger the retransmission of a STATUS PDU containing an MRW SUFI field. The timer is started when the STATUS PDU is first transmitted. Each time the timer expires the STATUS PDU is retransmitted and the timer is restarted. It shall be stopped when a STATUS PDU is received that indicates that VR(R) ( SN_MRW. It shall also be stopped if a new MRW procedure is triggered whilst it is running. The value of the timer is signalled by RRC.
9.6
Protocol Parameters

The values of the protocol parameters in this section are signalled by RRC.

a)
MaxDAT

It is the maximum value for the number of retransmissions of a PU. This parameter is an upper limit of counter VT(DAT). When the value of VT(DAT) comes to MaxDAT, error recovery procedure will be performed.

b)
Poll_PU


This parameter indicates how often the transmitter should poll the receiver in case of polling every Poll_PU PU. This is an upper limit for the VT(PU) state variable, when VT(PU) reaches Poll_PU a poll is transmitted to the peer entity.

c)
Poll_SDU


This parameter indicates how often the transmitter should poll the receiver in case of polling every Poll_SDU SDU. This is an upper limit for the VT(SDU) state variable, when VT(SDU) reaches Poll_SDU a poll is transmitted to the peer entity.

d)
Poll_Window


This parameter indicates when the transmitter should poll the receiver in case of performing window-based polling. A poll is transmitted when:
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e)
MaxRST


It is the maximum value for the number of retransmission of RESET PDU. This parameter is an upper limit of counter VT(RST). When the value of VT(RST) comes to MaxRST, the higher layer (RRC) is notified.

f)
Tx_Window_Size


The maximum allowed transmitter window size.

g)
Rx_Window_Size


The maximum allowed receiver window size.
h)
MaxMRW

It is the maximum value for the number of retransmissions of a MRW command. This parameter is an upper limit of counter VT(MRW). When the value of VT(MRW) comes to MaxMRW, error recovery procedure will be performed.
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. The exceptions are the PU with SN=VT(S)-1 (the highest sequence number that has been transmitted) and the PU with highest SN that has not yet been acknowledged, which 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.

11.4.3
Reception of the RESET PDU by the receiver

Upon reception of a RESET PDU the receiver shall respond with a RESET ACK PDU. The receiver resets the state variables in 9.4 to their initial value and resets configurable parameters to their configured value.
The RESET ACK PDU 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.

The RESET ACK PDU has higher priority than data PDUs.

11.4.3.1
RESET ACK PDU contents to set

The size of the RESET ACK PDU shall be equal to one of the allowed PDU sizes.

11.4.4
Reception of the RESET ACK PDU by the sender

Upon reception of a RESET ACK the Timer_RST shall be stopped. The sender  resets the state variables in 9.4  to their initial value and resets configurable parameters to their configured value.The sender shall enter data transfer ready state.

11.5.2.2
STATUS PDU contents to set

The size of the STATUS PDU shall be equal to one of the allowed PDU sizes. The information that needs to be transmitted can be split into several STATUS PDUs if one STATUS PDU does not accommodate all the information.

Which SUFI fields to use is implementation dependent, but the STATUS PDU shall include information about which PUs have been received and which are detected as missing. No information shall be given for PUs with SN(VR(H),  i.e. PUs that have not yet reached the receiver.


Padding shall be inserted if the SUFI fields do not fill the entire STATUS PDU. If the PDU contains padding the last SUFI field shall be either an Acknowledgement super-field or a No More super-field.
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SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc





