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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
	Type
	
	
	
	Parameters

	
	Request
	Indication
	Response
	Confirm
	

	MAC-DATA
	X
	X
	
	
	Data, Number of transmitted RLC PDUs, BO, UE-ID type indicator, TD (note)

	MAC-STATUS
	
	X
	X
	
	No_PDU, PDU_Size, BO, Tx_status

	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 RLC PDUs (indication only):

-
indicates the number of RLC PDUs transmitted 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.

8.3
Primitives between MAC and RRC

8.3.1
Primitives

The primitives between MAC and RRC are shown in table 8.3.1.1.

Table 8.3.1.1: Primitives between MAC sub-layer and RRC
	Generic Name
	Type
	
	
	
	Parameters

	
	Request
	Indication
	Response
	Confirm
	

	CMAC-CONFIG
	X
	
	
	
	UE information elements

RAB information elements

TrCH information elements

RACH transmission control elements

Ciphering elements

CPCH transmission control elements 

	
	
	
	
	
	

	CMAC-MEASUREMENT
	X
	X
	
	
	Measurement information elements (for Request), Measurement result (for Indication)

	CMAC-STATUS
	
	X
	
	
	Status info.


CMAC-CONFIG-Req:

-
CMAC-CONFIG-Req is used to request for setup, release and configuration of a logical channel, e.g. RNTI allocation, switching the connection between logical channels and transport channels, TFCS update or scheduling priority of logical channel.

CMAC-MEASUREMENT-Req/Ind:

-
CMAC-MEASUREMENT-Req is used by RRC to request MAC to perform measurements, e.g. traffic volume measurements;

-
CMAC-MEASUREMENT-Ind is used to notify RRC of the measurement result.

CMAC-STATUS-Ind:

-
CMAC-STATUS-Ind primitive notifies RRC of status information.

8.3.2
Parameters

See TS 25.331 for a detailed description of the UE, RB and TrCH information elements.

a)
UE information elements
S-RNTI
SRNC identity
C-RNTI
Activation time

b)
RB information elements
RB multiplexing info (Transport channel identity, Logical channel identity, MAC logical channel priority)

c)
TrCH information elements
Transport Format Combination Set 

d)
Measurement information elements
Mode (Periodical, Event Trigger)
Reporting Quantity identifiers
Time interval to take an average or a variance (applicable when Average or Variance is Reporting Quantity)
Reporting Interval (applicable when mode is Periodical)
Upper and Lower Thresholds, THU and THL (applicable when mode is Event Trigger)
e)
Measurement result
Mode
Reporting Quantity
Event ID, 4a or 4b (applicable when mode is Event Trigger)

f)
Status info
when set to value ""transmission unsuccessful"" this parameter indicates to RRC that transmission of a TM RLC PDU failed (due to e.g. Maximum number of preamble ramping cycles reached for RACH in FDD), when set to value "transmission successful" this parameter indicates to RRC that the requested TM RLC PDU(s) has been submitted for transmission by the physical layer.. 

g)
RACH transmission control elements 
Set of ASC parameters (identifier for PRACH partitions, persistence values)
Maximum number of preamble ramping cycles Mmax
Minimum and maximum number of time units between two preamble ramping cycles, NBO1min and NBO1max
h)
Ciphering elements
Ciphering mode
Ciphering key
Ciphering sequence number

i)
CPCH transmission control elements
CPCH persistency value, P for each Transport Format
Maximum number of preamble ramping cycles N_access_fails
NF_max (Maximum number of frames for CPCH transmission for each Transport Format) 
N_EOT (Number of EOT for release of CPCH transmission)
Backoff control timer parameters
Transport Format Set
Initial Priority Delays
Channel Assignment Active indication
11.1
Traffic volume measurement for dynamic radio bearer control

Dynamic radio bearer control is performed in RRC, based on the traffic volume measurement reported by MAC. Traffic volume information is gathered and measured in MAC layer and the result is reported from MAC layer to RRC layer.

Traffic volume measurement procedure in MAC is shown in figure 11.1.1. MAC receives RLC PDUs together with BOs (Buffer Occupancies) from RLC entities, and may multiplex these RLC PDUs. If the reporting mode is Event Trigger, MAC compares for each TTI  Transport Channel Traffic Volume (equivalent to total sum of BOs for logical channels mapped onto a transport channel) with the thresholds set by RRC. If the value is out of range, MAC reports measurement result (i.e. BO, Average of BO, and Variance of BO) of each RB to RRC. If the reporting mode is Periodical, MAC reports measurement result of each RB to RRC at the end of each Reporting Interval. The Reporting Interval is set by RRC. Thereby, RRC can be informed the traffic volume status of each logical and transport channel, and therefore can take proper action for new radio bearer configuration accordingly.

RRC requests MAC measurement report with the primitive CMAC-Measure-REQ including following parameters.

Measurement information elements.

-
Mode
Indicates whether the report should be Periodical, or Event Trigger
-
Reporting Quantity identifiers
Indicates what should be reported to RRC layerFor each RB, BO (optional), Average of BO (optional), or Variance of BO(optional)
-
Time interval to take an average or a variance (applicable when Average or Variance is Reporting Quantity)
Indicates time interval to take an average or a variance of BO
The UE shall store the BO at least once each TTI. The calculation of average and variance of BO shall be based on at least one sample of BO per TTI during this time interval.
-
Reporting Interval (applicable when mode is Periodical)
Indicates the time interval of periodical report
- 
Upper and Lower Thresholds, THU and THL (applicable when mode is Event Trigger)
- THU : Upper threshold value for each transport channel, used when Event ID = 4a
- THL : Lower threshold value for each transport channel, used when Event ID = 4b




MAC receives RLC PDUs with the primitive MAC-Data-REQ including following parameters.

-
Data (RLC PDU)

-
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.
MAC receives measurement information elements with the primitive CMAC-Measure-REQ that includes parameters such as Mode, Reporting Quantity identifiers, Time interval to take an average or a variance, Reporting Interval, and THU and THL for each transport channel. Whenever MAC receives RLC PDUs from different RLC entities, it is notified by RLC amount of data queued in RLC transmission and retransmission buffer. If the mode is Event Trigger, MAC compares Transport Channel Traffic Volume with threshold values passed by RRC, THU and THL. In case that the measured value is out of range, MAC reports measurement result of each RB to RRC. On the other hand, if the mode is Periodical, MAC reports measurement result to RRC periodically. Measurement result can contain average and variance as well as amount of data for each RB as follows.

Measurement result.

-
Mode
Periodical, or Event Trigger
-
Reporting Quantity
For each RB, BO (optional), Average of BO (optional), and Variance of BO (optional)

-
Event ID (applicable when mode is Event Trigger)
Indicates overflow or underflow for each transport channel
-
Event 4a: Transport Channel Traffic Volume exceeds an absolute threshold

-
Event 4b: Transport Channel Traffic Volume becomes smaller than an absolute threshold
When RRC receives the measurement result of each RB, RRC shall convert the values BO, Average of BO, and Variance of BO to the quantized values RLC Buffer Payload, Average of RLC Buffer Payload, and Variance of RLC Buffer Payload, respectively.
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Figure 11.1.1: Traffic volume measurement/report procedure in MAC
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