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1. Introduction
At RAN2#62, the updates to the MAC RA procedure proposed in ‎[1] and ‎[2] were agreed with the following changes:

-
It was remarked that re-attempts after contention failure are missing in 5.1.5. Should be covered because of the action on timer expiry. Samsung indicates that previously we did wait for the timer to expire to do a re-attempt on contention resolution failure when we did receive a response with the correct C-RNTI but wrong contention resolution identity. 

=> This should be added.
The Random Access procedure was further discussed in the context of contributions R2-082569, R2-082269, R2-082595, R2-082230 and R2-082495. The following agreements were reached: 

1. Handover current model seems ok

· RRC takes no action at preamble-trans-max, but MAC is reset at T304.

2. Connection establishment

· We introduce separate timer at RRC level started when Msg is provided to lower layers (“T300”). 

· At T300 expiry, MAC is reset and NAS is informed. 

· No action on preamble-trans-max

3. Connection re-establishment

· Use T311 to limit access attempts. Further limitations FFS.

· No action on preamble-trans-max

4. UL data resuming

· after preamble-trans-max, RRC is informed and starts a separate timer

· MAC should inform RRC about problem recovery when RACH succeeds

· when timer expires and no recovery, RRC acts like expiry of T310

5. In case of handover, UL problem monitoring (handling preamble-trans-max indication and starting the new timer) is only started after CondA (handover).

Of these agreements only the agreement that “MAC should inform RRC about problem recovery when RACH succeeds” was not yet captured by ‎[1] and ‎[2].
In a later discussion about PDCCH contention resolution, it was identified that much of the specified “tests”/if statements for the case that the CR Timer has expired (section 5.1.5 in ‎[1] and ‎[2]) are obsoleted by the new RA procedure model. For instance, there is no longer need to distinguish between contention resolution based on C-RNTI MAC Control Element and contention resolution based on CCCH SDU. 

The text proposal provided in section ‎5 captures the above agreements. Updates relative to ‎[1] and ‎[2] are highlighted in yellow. 
2. Proposal

It is proposed to agree on the text proposal provided in section ‎5.
3. References

[1] R2-082514, “Update of MAC Random Access procedure”, MAC Rapporteurs
[2] R2-082516, “Further simplification of the RA procedure”, MAC Rapporteurs.
4. Text Proposal for TS 36.321

Beginning of Text Proposal 1
5.1
Random Access procedure

5.1.1
Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated upon request by 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.

[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.

[-
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.


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:
-
consider the Contention Resolution not successful.
-

if the Contention Resolution is considered not successful the UE shall:

-
If the Random Access procedure was initiated upon request 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).


-
discard the Temporary C-RNTI.
5.1.6
Completion of the Random Access procedure
At successful completion of the Random Access procedure, the UE shall:
-
if the PREAMBLE_TRANSMISSION_COUNTER is equal to or greater than PREAMBLE_TRANS_MAX:

-
indicate recovery from a Random Access problem to upper layers.
End of Text Proposal 1
Beginning of Text Proposal 2
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.

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:


-
if there is an ongoing Random Access procedure and there is a  MAC PDU in the [Message3] buffer:
-
obtain the MAC PDU to transmit from the [Message3] buffer.
-
else, 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.
End of Text Proposal 2
