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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
	Parameter

	
	Request
	Indication
	Response
	Confirm

	CMAC-CONFIG
	UE information elements,

RB information elements,

TrCH information elements,

RACH transmission control elements,

Ciphering elements,

MBMS information elements,

E-DCH configuration elements,

Idle interval information elements (TDD only)
	
	
	

	CMAC-MEASUREMENT
	Measurement information elements 
	Measurement result
	
	

	CMAC-STATUS
	
	Status info, 
E-DCH resource index, Enhanced Uplink in CELL_FACH and Idle mode process termination,

E-RUCCH failure(only for 1.28Mcps TDD)
	
	


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 [7] for a detailed description of the UE, RB and TrCH information elements.

a)
UE information elements
S-RNTI
SRNC identity
C-RNTI
Activation time 
Primary E-RNTI configured
Secondary E-RNTI configured

b)
RB information elements
RB multiplexing info (Transport channel identity, Logical channel identity, MAC logical channel priority)
DDI mapping table for E-DCH transmission 
Indication whether the Logical channel is considered when the Scheduling Information is generated

c)
TrCH information elements
Transport Format Combination Set
MAC-hs/ehs reset indicator
MAC-es/e/i/is reset indicator
Re-ordering release timer (T1) 
HARQ Profile parameters (power offset, maximum number of re-transmissions and for 1.28 Mcps TDD retransmission timer)
E-DCH TTI duration (FDD only)
Allowed combinations for multiplexing of MAC-d flows into MAC-e/i PDUs or MAC-i PDUs
E-DCH grant type of MAC-d flows (scheduled or non-scheduled)
List of HARQ processes on which non-scheduled grants are allowed (for FDD only, this is if the grant type is non-scheduled and the E-DCH TTI duration is 2ms)
d)
Measurement information elements
Reporting Quantity identifiers
Time interval to take an average or a variance (applicable when Average or Variance is Reporting Quantity)
e)
Measurement result
Reporting Quantity
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
Set of ASC parameters (identifier for PRACH partitions, persistence values)
Maximum number of preamble ramping cycles (FDD) or synchronisation attempts (1.28 Mcps TDD) Mmax
Minimum and maximum number of time units between two preamble ramping cycles, NBO1min and NBO1max (FDD only)
ASC for RRC CONNECTION REQUEST message
Type of random access procedure (1.28 Mcps only) 
Enhanced Uplink in CELL_FACH and Idle mode support indicator (FDD and 1.28 Mcps TDD only)
h)
Ciphering elements
Ciphering mode
Ciphering key
Ciphering sequence number

i)
(Void)

j)
MBMS information elements
MBMS Id 

k)
E-DCH configuration elements 
E-DPCCH to DPCCH power offset (FDD only)
Happy bit delay condition (FDD only)
E-TFCI table index 
minimum set E-TFCI (FDD only)
Reference E-TFCI (FDD only)
Periodicities for Scheduling Information with and without grant (FDD only)
The code, timeslots and maximum power available per TDD resource unit per slot in TTIs designated for non-scheduled use by a given UE (TDD only)
The frames designated for non-scheduled use by a given UE (specified by means of a start frame number, repetition period and repetition length) (3.84/7.68 Mcps TDD only)

The subframes designated for non-scheduled use by a given UE (specified by means of a start subframe number, repetition period and repetition length) (1.28 Mcps TDD only)
Scheduling Information power offset
List of HARQ processes on which scheduled grants are allowed (for FDD only, this is if the E-DCH TTI duration is 2ms)
Initial Serving Grant value and type (FDD only)
E-DCH maximum and minimum allowed coderates (3.84/7.68 Mcps TDD only)

A table of paired values, each pair consists of ENI value and E-DCH maximum allowed and minimum allowed coderates (1.28 Mcps TDD only)

A table of paired values, each pair consists of code rate and β normative value (TDD only).
Parameters controlling E-RUCCH operation, such as T-RUCCH,  T-SCHED, and a set of  persistence values (one for each ASC) associated with E-RUCCH (3.84/7.68 Mcps TDD only)
Symbol offset Soffset (FDD only in CELL_FACH state and Idle mode)
Additional E-DCH transmission back off (FDD only in CELL_FACH state or Idle mode) 
E-DCH transmission continuation back off (FDD only in CELL_FACH state or Idle mode)
Maximum period for collision resolution phase (FDD only in CELL_FACH state and Idle mode)
Maximum E-DCH resource allocation for CCCH (FDD only in CELL_FACH state and Idle mode)
Parameters controlling E-RUCCH operation, such as T-RUCCH, N-RUCCH, T-WAIT, T-SI associated with E-RUCCH (1.28 Mcps TDD only)
Common E-RNTIs list for CCCH transmission (1.28 Mcps TDD only in CELL_FACH state and Idle mode)
l)
DTX-DRX and HS-SCCH less Information Elements (FDD only)


MAC DTX Cycle
MAC Inactivity Threshold 
UE DTX DRX Offset
HS-SCCH less mode of operation 
Inactivity Threshold for UE Grant Monitoring
Inactivity Threshold for UE DTX cycle 2
Default SG in DTX Cycle 2
m)
E-DCH resource index (FDD only).

n)
Enhanced Uplink in CELL_FACH and Idle mode process termination (FDD only)

o)
Cell Reselection Indication process termination (1.28 Mcps TDD only)

p)
E-RUCCH failure(only for 1.28Mcps TDD)
q)
Idle interval information elements (TDD only)


Idle interval period
Idle interval offset

----------------------------------2nd change------------------------------------
11.6
Control of HS-DSCH transmission and reception

If  MAC-hs is configured by upper layers [7], the control of HS-DSCH transmission and reception is defined in subclauses 11.6.1 and 11.6.2.

If MAC-ehs version is configured by upper layers [7], the control of HS-DSCH transmission and reception is defined in subclauses 11.6.3 and 11.6.4.

11.6.1
Network operation

The following are the functions of the various functional entities at the network in support of the HARQ protocol used on HS-DSCH when MAC-hs is configured by upper layers [7].

11.6.1.1
Scheduler

The scheduler performs the following functions:

-
Schedules all UEs within a cell;

-
Services priority queues:

-
The scheduler schedules MAC-hs SDUs based on information from upper layers. One UE may be associated with one or more MAC-d flows. Each MAC-d flow contains HS-DSCH MAC-d PDUs for one or more priority queues.

-
Determines the HARQ Entity and the queue to be serviced;

· Sets the TSN for new data blocks being transferred from the selected queue;

-
set the TSN to value 0 for the first MAC-hs PDU transmitted for each Queue ID within an HS-DSCH;

-
increment the TSN with one for each transmitted MAC-hs PDU on each Queue ID within an HS-DSCH.
NOTE:
In 1.28 Mcps TDD multi-frequency HS-DSCH cell, the length of TSN can be 6 bits or 9 bits based on the configuration of  higher layer.
NOTE:
The scheduler may re-use TSNs by toggling the NDI bit in order to resume pre-empted transmissions or to force the UE to flush the soft buffer. In this case the content of the payload may be changed but care should be taken to preserve the higher layer data order.
-
Indicates the Queue ID and TSN to the HARQ entity for each MAC-hs PDU to be transmitted;

-
Schedules new transmissions and retransmissions:

-
Based on the status reports from HARQ Processes the scheduler determines if either a new transmission or a retransmission should be made. A new transmission can however be initiated on a HARQ process at any time. Based on a delay attribute provided by upper layers, the scheduler may decide to discard any 'out-of-date' MAC-hs SDU.
-
Determines the redundancy version:

-
The scheduler determines a suitable redundancy version for each transmitted and retransmitted MAC-hs PDU and indicates the redundancy version to lower layer.
-
Determines the TDD HCSN;

-
Increment UE specific HCSN for each HS-SCCH transmission. In 1.28Mcps TDD multi-frequency HS-DSCH cell, UE maintains the respective HCSN for each carrier independently.
NOTE:
For TDD, the scheduler should not schedule the UE who is executing the inter-RAT measurement.
----------------------------------3rd change------------------------------------
11.6.2
UE operation

The UE operation in support of the HARQ protocol used on HS-DSCH is split among the following four functional units with their associated functions.

11.6.2.1
HARQ Entity

There is one HARQ entity at the UE which processes the HARQ process identifiers received on the HS-SCCH transmissions associated with MAC-hs PDUs received on the HS-DSCH.
In 1.28 Mcps TDD multi-frequency HS-DSCH cell, HARQ sub-entity is configured at UE per carrier where HS-DSCH is configured. The associated downlink control channel and uplink control channel pair controlling the HS-DSCH transmission on the certain carrier shall be allocated on the same carrier. The downlink control channel carries the HS-DSCH operation  related info and the uplink control channel carries the feedback info from the UE side. In 1.28 Mcps TDD single frequency or multi-frequency HS-DSCH cell, HARQ entity or HARQ sub-entity is configured to handle the HARQ identity associated with the received MAC-hs PDU from every carrier where HS-DSCH is configured at UE side.
A number of parallel HARQ processes are used in the UE to support the HARQ entity. The number of HARQ processes is configured by upper layers:

-
Each received MAC-hs PDU shall be allocated to the HARQ process indicated by the HARQ process identifier of the MAC-hs PDU.

11.6.2.2
HARQ process

The HARQ process processes the New Data Indicator indicated by lower layers for each received MAC-hs PDU.

The UE may:

-
for FDD, if the MAC-hs PDU is received within 5 sub-frames from the reception of the previous MAC-hs PDU intended for this HARQ process; or

-
for TDD, if the MAC-hs PDU is received before generation of feedback resulting from reception of a previous MAC-hs PDU for the same H-ARQ process:

-
discard the MAC-hs PDU.

The UE shall:

-
if the New Data Indicator has been incremented compared to the value in the previous received transmission in this HARQ process or this is the first received transmission in the HARQ process:

-
replace the data currently in the soft buffer for this HARQ process with the received data.
-
if the Transport Block Size index value is equal to 111111 (FDD only):

-
generate a positive acknowledgement (ACK) of the data in this HARQ process;

-
discard the received data;

-

assume that the data has been successfully decoded.
-
if the New Data Indicator is identical to the value used in the previous received transmission in the HARQ process:
-
if the Transport Block Size index value is equal to 111111 (FDD only):

-
assume that the transport block size is identical to the last valid transport block size signalled for this HARQ process.

-
if the data has not yet been successfully decoded:
-
combine the received data with the data currently in the soft buffer for this HARQ process.

-
if the transport block size is different from the last valid transport block size signalled for this HARQ process:
-
the UE may replace the data currently in the soft buffer for this HARQ process with the received data.

-
if the data in the soft buffer has been successfully decoded and no error was detected:

-
deliver the decoded MAC-hs PDU to the reordering entity;

-
generate a positive acknowledgement (ACK) of the data in this HARQ process.

-
else:

-
generate a negative acknowledgement (NAK) of the data in this HARQ process;

-
For FDD, schedule the generated positive or negative acknowledgement for transmission and the time of transmission relative to the reception of data in a HARQ process is configured by upper layer.
-
For TDD, if UE is not executing the inter-RAT measurement, schedule the generated positive or negative acknowledgement for transmission and the time of transmission relative to the reception of data in a HARQ process is configured by upper layer.
The HARQ process processes the Queue ID in the received MAC-hs PDUs. The UE shall:

-
arrange the received MAC-hs PDUs in queues based on the Queue ID.

----------------------------------4th change------------------------------------

11.9.1.1.2
HARQ process

Each HARQ process is associated with a physical buffer (HARQ buffer).

Each HARQ process maintains the state variable CURRENT_TX_NB, which indicates the number of transmissions that have taken place for the MAC-e or MAC-i PDU currently in the buffer. For 1.28 Mcps TDD, each HARQ process also maintains the timer RTX_TIMER used to determine whether a pending retransmission should be discarded. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.

At the time of a new transmission, the HARQ entity provides the HARQ profile to use for all transmissions and re-transmissions of this MAC-e or MAC-i PDU. This HARQ profile includes information on the maximum number of transmissions to perform, and the power offset with which to configure the physical layer. For 1.28 Mcps TDD, the HARQ profile also includes a retransmission timer attribute.
If the HARQ entity provides a new PDU, the HARQ process shall:

-
set CURRENT_TX_NB to 0; 

-
set CURRENT_RSN to 0;

-
store the MAC-e or MAC-i PDU in the associated HARQ buffer;
-
for 1.28 Mcps TDD, if RTX_TIMER is active, it shall be stopped;
-
generate a transmission as described below.

If the HARQ entity requests a re-transmission, the HARQ process shall:

-
generate a transmission as described below.

-
for 1.28 Mcps TDD, start RTX_TIMER for this MAC-e or MAC-i PDU if NACK is received for the initial transmission.
To generate a transmission, the HARQ process shall:

-
instruct the physical layer to set the RSN field on the E-UCCH to CURRENT_RSN;

-
instruct the physical layer to generate a transmission with the power offset corresponding to the HARQ profile and the redundancy version corresponding to the RSN value

-
if CURRENT_RSN < 3

-
increment CURRENT_RSN by 1;


else

-
decrement CURRENT_RSN by 1;

-
increment CURRENT_TX_NB by 1;

-
if CURRENT_TX_NB ≥ maximum number of transmissions indicated in the transmission HARQ profile:

-
flush the HARQ buffer;
-
set  CURRENT_TX_NB to 0;

-
set CURRENT_RSN to 0.

-
for 1.28 Mcps TDD, if RTX_TIMER is active, it shall be stopped
-
for 1.28 Mcps TDD, if RTX_TIMER expires which  value indicated in the transmission HARQ profile:

-
flush the HARQ buffer;
-
set CURRENT_TX_NB to 0;

-
set CURRENT_RSN to 0.
If an ACK is received, the HARQ process shall:
-
flush the HARQ buffer;

-
set CURRENT_TX_NB to 0;

-
set CURRENT_RSN to 0.

-
for 1.28 Mcps TDD, if RTX_TIMER is active, it shall be stopped.
For 1.28 Mcps TDD, in case of CCCH transmission with common E-RNTI, all MAC-i PDUs that were negatively acknowledged finally and all MAC-is segmentations (if any) that have not been transmitted shall be flushed at the end of the Available Scheduling Window for this selected common E-RNTI. The calculation of Available Scheduling Window is defined in subclause 11.9.1.5b.

When CCCH transmission finishes, a CMAC-STATUS-Ind shall be sent from MAC to informs the RRC about the end of the Enhanced Uplink for CELL_FACH state and Idle mode.
If UE is during inter-RAT measurement, UE should not transmit data to physical layer.
If the feedback reception of the transmission is in the inter-RAT measurement period, UE should consider the feedback as ACK.
----------------------------------5th change------------------------------------

11.9.2.3
Scheduler

There is one E-DCH Node B scheduler per Node B. The Node B scheduler is responsible for the following functions:

-
Allocating uplink resources to UEs and signalling these to UEs via Absolute Grants;

-
Reporting uplink interference measurements to the SRNC

-
Reporting to the SRNC on the lack of processing resources

-
Determining the TDD ECSN (the UE specific ECSN is incremented for each E-AGCH transmission)

-
Determining which E-HICH will be used for the incoming transmission and the value of the associated E-HICH Indicator (1.28 Mcps TDD only)

-
Determining how many E-UCCHs should be carried on the incoming E-PUCHs and the value of the associated E-UCCH Number Indicator (1.28 Mcps TDD only).
NOTE:
The scheduler should not schedule the UE who is executing the inter-RAT measurement.
----------------------------------End of change------------------------------------
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