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1 Introduction

In this paper, we discuss 2 issues on Random Access Procedure.

2 Issues and Proposals
Issue 1

After transmitting message3, the UE may receive the Contention Resolution message from the eNB before HARQ ACK corresponding to message3 is received due to ACK miss detection or ACK to NACK error. Therefore, once the UE receives the Contention Resolution message from the eNB, there is no need for the UE to continue retransmitting message3 no matter whether the contention resolution is considered successful or not. Stopping the retransmission not only can save unnecessary power consumption in the UE but also allows eNB to re-allocate the UL resources for message3 transmission to other UEs. So we suggest the following proposal:

Proposal 1. UE should flush the HARQ buffer used for message3 transmission when the Contention Resolution message is received.

When the corresponding HARQ buffer is flushed, the retransmission of message3 shall be stopped.

Issue 2

Section 5.4.2.2 of uplink HARQ process is quoted below. The highlighted statements in the quotation mean that RRC should be notified when the maximum number of message3 transmission on CCCH is reached. According to our understanding, during an endless random access procedure the RRC needs to be notified only when maximum number of preamble transmissions has been reached. There is no need to notify the RRC upon maximum HARQ transmissions of message3. We suggest that this RRC notification be removed.

Proposal 2. To remove RRC notification upon maximum HARQ transmissions of message3 during a random access procedure.

	5.4.2.2
HARQ process

…
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 transmissions:
-
flush the HARQ buffer;

-
if the transmission corresponds to a transmission of CCCH; and

-
if the last feedback received (i.e., the feedback received for the last transmission of this process) is a HARQ NACK:
-
notify RRC that the transmission of the corresponding MAC SDU failed.
The HARQ process may:

-
if CURRENT_TX_NB = maximum number of transmissions configured; and

- if the last feedback received (i.e., the feedback received for the last transmission of this process) is a HARQ NACK:

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


3 Conclusion
In this paper we discuss 2 issues on Random Access Procedure. The following proposals are raised:

Proposal 1. UE should flush the HARQ buffer used for message3 transmission when the Contention Resolution message is received.
Proposal 2. To remove RRC notification upon maximum HARQ transmissions of message3 during a random access procedure.
We kindly ask the group to discuss them and make decisions.
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	First Change


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:

-
if the Random Access procedure was initiated by the MAC sublayer itself and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant; or 

-
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI: 

-
consider this Contention Resolution successful;

-
stop the Contention Resolution Timer;

-
flush the HARQ buffer used for transmission of the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU;

-
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;

-
flush the HARQ buffer used for transmission of the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU;

-
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 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 in the UE, 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.

	Second Change


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.

New transmissions and adaptive retransmisions are performed on the resource and with the MCS indicated on PDCCH, while a non-adaptive retransmission is performed on the same resource and with the same MCS as was used for the last made transmission attempt,

The UE is configured with a Maximum number of HARQ transmissions and a Maximum number of Message3 HARQ 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 transmissions shall be set to Maximum number of HARQ transmissions. For transmission of a MAC PDU stored in the [Message3] buffer, maximum number of transmissions shall be set to Maximum number of Message3 HARQ transmissions.

If the HARQ entity requests a new transmission, 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 retransmission, the HARQ process shall:

-
increment CURRENT_TX_NB by 1;

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

-
for an adaptive retransmission:

-
set CURRENT_IRV to the value corresponding to the redundancy version indicated on PDCCH;

-
generate a transmission as described below.

-
for a non-adaptive retransmission:

-
if the last feedback for this HARQ process is a HARQ NACK:

-
generate a transmission as described below.

NOTE:
When receiving a HARQ ACK alone, the UE keeps the data in the HARQ buffer.

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 transmissions:

-
flush the HARQ buffer;




The HARQ process may:

-
if CURRENT_TX_NB = maximum number of transmissions configured; and

- if the last feedback received (i.e., the feedback received for the last transmission of this process) is a HARQ NACK:

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