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1.
Introduction
After discussion on R2-082258, following agreement was made
	Agreements:

1) A UE is configured with 1 value for max HARQ for all processes on UL-SCH. Different UE’s can be configured with different values. (current status)

2) A UE performing contention based access, will apply max HARQ for msg3 as signalled on BCCH. (parameter already included in MAC list).

3) In case of non-contention-based RACH, “maximum number of transmission” value configured for the UE for UL-SCH transmission (see under 1; default or reconfigured) is used after reception of RACH Response MSG that includes response for the used dedicated preamble.

4) We have one default value applicable to all SRB’s/DRB’s. So the default value specified for SRB1 is applicable to all SRB’s/DRB’s until reconfigured.

5) The UE will be informed about the max HARQ for contention access for Msg3 (if there is an expiry time for the dedicated preamble or not dedicated preamble) by the handover command.




Followings are stated in R2-082520 as parameters configured by RRC:

· Maximum number of transmissions for first UL transmission: This parameter describes how many transmission attempts HARQ will make for the first uplink transmission (i.e., RA msg3) before aborting.
· Maximum number of UL transmissions: This parameter describes how many transmission attempts HARQ will make before aborting. Same for dynamic and semi-persistent scheduling.
Followings are considered in the text proposal:

· Agreement 1) is already captured in the section 5.4.2.2.

· For agreement 2), another configured value is described in section 5.1.1 and 5.4.2.2.

· For agreement 4), update can be implemented in RRC specification
· For agreement 5), if handover command includes RACH configuration information, the RRC entity will inform this to MAC. If handover command does not include RACH configuration information, the UE will read SIB to know RACH configuration information and inform available information to MAC. Thus, MAC needs to just follow what RRC has indicated. No change in MAC specification is foreseen for agreement 5). How and when RRC will acquire RACH configuration information and deliver to MAC will be specified in RRC specification.

· For agreement 3) and 4), currently it is FFS regarding how default value for “maximum number for HARQ for all process” is specified. It can be either set in SIB or hard-coded in the specification. This can be mentioned in MAC Rapporteur’s “open issue list.”  

· Agreement 2) and 3) is implemented in section 5.4., because “maximum number of transmissions” is used for the description of HARQ operation description. For the transmission of [Message3], “Maximum number of transmissions” is set to “Maximum number of transmission for first UL transmission.” Otherwise, “Maximum number of transmissions” is set to “Maximum number of UL transmissions.”
Terminology is aligned as follows:
‘Maximum Number Of UL Transmissions’ is changed into ‘Maximum Number Of Transmissions.’
‘Maximum Number Of Transmissions For First UL Transmission’ is changed into ‘Maximum Number Of Transmissions For First UL Transmissions.’
‘Maximum Number Of UL Transmission’ is local variable in MAC. 

2.
Text Proposal
Text proposal based on option 2 is attached below. Section 5.1 is based on the text from R2-082514 and section 5.4 is based on the text from R2-082791. Changes are highlighted in green.
**************************************************************************************
First changed section

**************************************************************************************
5.1
Random Access procedure

5.1.1
Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated upon request from higher layer, a PDCCH order or by the MAC sublayer itself. The PDCCH order optionally indicates a Random Access Preamble and PRACH resource.
Before the procedure can be initiated, the following information is assumed to be available:

-
The available set of PRACH resources for the transmission of the Random Access Preamble and their corresponding RA-RNTIs.

-
The groups of Random Access Preambles and the set of available Random Access Preambles in each group.

-
The thresholds required for selecting one of the two groups of Random Access Preambles.

-
The parameters required to derive the TTI window described in subclause 5.1.4.
-
The power-ramping factor POWER_RAMP_STEP.

-
The parameter PREAMBLE_TRANS_MAX [integer > 0].

-
The initial preamble power PREAMBLE_ INITIAL_RECEIVED_TARGET_POWER.
-
The parameter Maximum Number Of Transmissions For First UL Transmissions.
[Note that the above parameters may be updated from higher layers before each Random Access procedure is initiated.]

The Random Access procedure shall be performed as follows:

-
Flush the [Message3] buffer;
-
Set the PREAMBLE_TRANSMISSION_COUNTER to 1;

-
proceed to the selection of the Random Access Resource (see subclause 5.1.2).
5.1.2
Random Access Resource selection

The Random Access Resource procedure shall be performed as follows:

-
If the Random Access Preamble and PRACH resource are explicitly signalled and its expiration time, if configured, has not expired

-
the UE can directly proceed to its transmission (see subclause 5.1.3).

-
Else the Random Access Preamble shall be selected by the UE as follows:

-
if the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU has not yet been transmitted, the UE shall:
-
depending on the size of the message to be transmitted on the UL or the requested resource blocks [FFS] [the selection also depends on radio conditions], select one of the two groups of Random Access Preambles configured by RRC.

-
else, if the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU is being retransmitted, the UE shall:
-
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU.

-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
if more than one PRACH resources are available in the same subframe (TDD), randomly select one. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).

5.1.3
Random Access Preamble transmission

Editor’s note:
The actual generation of the Random Access sequence is performed in 36.211.

The random-access procedure shall be performed as follows: 

-
If PREAMBLE_TRANSMISSION_COUNTER = PREAMBLE_TRANS_MAX + 1:

-
indicate a Random Access problem to upper layers.

Editor’s note:
Whether MAC should report a Random Access problem to upper layers when PREAMBLE_TRANSMISSION_COUNTER modulo PREAMBLE_TRANS_MAX = 0 is FFS.

 [-
Set the parameter PREAMBLE_RECEIVED_TARGET_POWER to PREAMBLE_INITIAL_RECEIVED_TARGET_POWER + (PREAMBLE_TRANSMISSION_COUNTER-1) * POWER_RAMP_STEP.]

-
determine the next available Random Access occasion

-
Instruct the physical layer to transmit a preamble using the selected PRACH resource, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.

5.1.4
Random Access Response reception

Once the Random Access Preamble is transmitted, the UE shall monitor the [PDCCH] in the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] for Random Access Response(s). The UE may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response corresponding to the Random Access Preamble transmission.

-
If notification of a reception of the Random Access Response is received from lower layers, the UE shall:

-
if the Random Access Response contains an Overload Indicator

-
update the backoff parameter value in the UE

-
else the UE shall update the backoff parameter to the value [0],

-
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3)

-
the UE shall:

-
consider this Random Access Response reception successful;

-
process the received Timing Alignment value (see subclause 5.2);

-
if an UL grant was received, process the UL grant value;

-
if the Random Access Preamle was explicitly signalled (i.e., not selected by MAC):

-
consider the Random Access procedure successfully completed;

-
else, if the Random Access Preamble was selected by UE MAC:

-
set the Temporary C-RNTI to the value received in the Random Access Response message no later than at the time of the first transmission corresponding to the UL grant provided in the Random Access Response message;
-
if this is the first successfully received Random Access Response within this Random Access procedure:

-
if the UE is in RRC_CONNECTED state [except for RLF], indicate to the Multiplexing and assembly entity to include a C-RNTI MAC control element in the subsequent uplink transmission;

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity and store it in the [Message3] buffer.

-
if the UE is in RRC_IDLE state [or RLF], provide an indication to the higher layers that the procedure was successful.

NOTE:
When an uplink transmission is required, e.g., for contention resolution, the eNB should not provide a grant smaller than 80 bits in the Random Access Response.

NOTE:
If within a Random Access procedure, an uplink grant provided in the Random Access Response for the  same group of Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behavior is not defined. 

If no Random Access Response is received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END], or if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:

-
If the Random Access procedure was initiated upon request from higher layer or by the MAC sublayer itself; or

-
if the Random Access procedure was initiated by a PDCCH order and the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX:

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
if in this Random Access procedure:

-
the Random Access Preamble was selected by MAC; or

-
the Random Access Preamble and PRACH resource were explicitly signalled and will expire before the next available Random Access occasion:

-
based on the backoff parameter stored in the UE since the Random Access procedure initialization (see subclause 5.1.1), compute and apply a backoff value indicating when a new Random Access transmission shall be attempted;

 -
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

Editor’s note:
Whether error conditions are specified is FFS.

5.1.5
Contention Resolution

Contention Resolution is based on C-RNTI on [PDCCH] and UE Contention Resolution Identity on DL-SCH..
Once the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU is transmitted, the UE shall:

-
start the Contention Resolution Timer;

-
monitor the [PDCCH] until the Contention Resolution Timer expires.

-
If notification of a reception of a [PDCCH] transmission is received from lower layers, the UE shall:

-
if the C-RNTI MAC control element was included in uplink message and the [PDCCH] transmission is addressed to its C-RNTI:

-
consider this Contention Resolution successful;

-
stop the Contention Resolution Timer;

-
discard the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed
-
else if the uplink message includes the CCCH SDU and the [PDCCH] transmission is addressed to its Temporary C-RNTI:
-
if the MAC PDU is successfully decoded:
-
stop the Contention Resolution Timer.

-
if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and

-
if the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message:

-
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

-
set the C-RNTI to the value of the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed. 

-
else

-
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.

-
discard the Temporary C-RNTI.

-
If the Contention Resolution Timer expires
-
if the C-RNTI MAC control element was used in uplink message and no [PDCCH] transmission addressed to its C-RNTI is received, the Contention Resolution is considered not successful and the UE shall:

-
If the Random Access procedure was initiated upon request from higher layer or by the MAC sublayer itself; or

-
if the Random Access procedure was initiated by a PDCCH order and the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX:

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
based on the backoff parameter stored in the UE since the Random Access procedure initialization (see subclause 5.1.1), compute and apply a backoff value indicating when a new Random Access transmission shall be attempted;

-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).
-
if the uplink message includes the CCCH SDU and no [PDCCH] transmission addressed to its Temporary C-RNTI is received:
-
consider this Contention Resolution not successful.

-
discard the Temporary C-RNTI.
**************************************************************************************
Next changed section
**************************************************************************************
5.4
UL-SCH data transfer

Editor’s note:
Current text applies to, at least, FDD.

5.4.1
UL Grant reception

Editor’s note:
For TDD, more than one uplink grant may need to be signalled in one TTI. Demultiplexing/decoding of such uplink grants is done by L1.

Editor’s note:
Mapping of uplink grants received on [PDCCH] onto the TTIs for which they are valid is done by L1.

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI:

-
If an uplink grant for this TTI has been received on the [PDCCH] for the UE’s C-RNTI or Temporary C-RNTI; or

-
if an uplink grant for this TTI has been received in a Random Access Response:

-
Indicate a valid uplink grant and the associated HARQ information to the HARQ entity for this TTI;

-
else, if an uplink grant for this TTI has been configured and an uplink grant for this TTI has not been received on the [PDCCH], nor in a Random Access Response:

-
Indicate an uplink grant, valid for new transmission, and the associated HARQ information to the HARQ entity for this TTI.

NOTE:
The period of configured uplink grants is expressed in TTIs.

NOTE:
If the UE receives both a grant for its RA-RNTI and a grant for its C-RNTI, the UE may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI.

5.4.2
HARQ operation

NOTE:
Whether resource allocation and modulation and coding scheme can be adapted for retransmissions is FFS.

5.4.2.1
HARQ entity

There is one HARQ entity at the UE. A number of parallel HARQ processes are used in the UE to support the HARQ entity, allowing transmissions to take place continuously while waiting for the feedback on the successful or unsuccessful reception of previous transmissions.

At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. It also routes the receiver feedback (ACK/NACK information), relayed by the physical layer, to the appropriate HARQ process.

If TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTIs of a TTI bundle. If a transmission is indicated for the TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. The next TTI_BUNDLE_SIZE uplink TTIs are subsequently used for transmissions for the identified HARQ process. HARQ retransmissions within a bundle are allowed without waiting for feedback from previous transmissions according to TTI_BUNDLE_SIZE. The UE expects feedback only for the last transmission of a bundle.

For transmission of an uplink message containing the C-RNTI MAC control element or an uplink message including a CCCH SDU during Random Access (see section 5.1.5) TTI bundling does not apply.

The number of HARQ processes is equal to [X] [FFS]. Each process is associated with a number from 0 to [X-1].
At the given TTI, the HARQ entity shall:

-
if an uplink grant, indicating a new transmission, is indicated for this TTI:

-
notify the “uplink prioritisation” entity that the TTI is available for a new transmission;

-
if the "uplink prioritisation" entity indicates the need for a new transmission:

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;

-
instruct the HARQ process corresponding to this TTI to trigger the transmission of this new payload using the identified parameters.

-
else:

-
flush the HARQ buffer.

-
else:

-
if an uplink grant, indicating a re-transmission, is indicated for this TTI; or

-
if the HARQ buffer of the HARQ process corresponding to this TTI is not empty:

-
instruct the HARQ process to generate a re-transmission.

NOTE:
Adaptive retransmissions are ‘sticky’; i.e., when parameters are modified for a retransmission, previous parameters no longer apply for subsequent retransmissions.

5.4.2.2
HARQ process

Each HARQ process is associated with a HARQ buffer.

Each HARQ process shall maintain a state variable CURRENT_TX_NB, which indicates the number of transmissions that have taken place for the MAC PDU currently in the buffer. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.

The sequence of redundancy versions is defined to be 0, 2, 3, 1. The variable CURRENT_IRV provides a pointer to a redundancy version in the defined set. This variable is up-dated modulo 4.

The UE is configured with a Maximum Number Of Transmissions and a Maximum Number Of Transmissions For First UL Transmissions by RRC. For transmissions on all HARQ processes and all logical channels except for transmission of a MAC PDU stored in the [Message3] buffer, Maximum Number Of UL Transmission shall be set to Maximum Number Of Transmissions. For transmission of a MAC PDU stored in the [Message3] buffer, Maximum Number Of UL Transmission shall be set to Maximum Number Of Transmissions For First UL Transmissions. 

If the HARQ entity provides a new PDU, the HARQ process shall:

-
set CURRENT_TX_NB to 0; 

-
set CURRENT_IRV to 0;

-
store the MAC PDU in the associated HARQ buffer;

-
generate a transmission as described below.

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

-
increment CURRENT_TX_NB by 1;

-
if there is no measurement gap at the time of the re-transmission:

-
if an uplink grant for a re-transmission was received on [PDCCH]:

-
set CURRENT_IRV to the value corresponding to the redundancy version indicated in the uplink grant;

-
generate a transmission as described below;

-
if no uplink grant for a retransmission was received on [PDCCH] and the last feedback for this HARQ process was not a HARQ ACK:

-
generate a transmission as described below.

To generate a transmission, the HARQ process shall:

-
instruct the physical layer to generate a transmission with the redundancy version corresponding to the CURRENT_IRV value and the transmission timing;

-
increment CURRENT_IRV by 1;

-
if there is a measurement gap at the time of the feedback for this transmission, consider the feedback coinciding with the measurement gap to be a HARQ ACK.

 The HARQ process shall:

-
if CURRENT_TX_NB = Maximum Number Of UL Transmission configured:

-
flush the HARQ buffer;

-
if the transmission corresponds to a transmission of CCCH  and the last feedback received for this process was not HARQ ACK:

-
notify RRC that the transmission of the corresponding MAC SDU failed.

The HARQ process may:

-
if CURRENT_TX_NB = Maximum Number Of UL Transmission configured and the last feedback received for this process was not HARQ ACK:

-
notify the relevant ARQ entities in the upper layer that the transmission of the corresponding RLC PDUs failed.

Editor’s note:
Demultiplexing of multiple positive or negative acknowledgements and the time of reception relative to the transmission of data in a HARQ process is handled by L1.
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