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Introduction

This document discusses how UE operates during a contention based random access procedure if the number of re-transmissions of message 3 on UL SCH reaches the maximum number of re-transmissions without HARQ ACK.
Discussion
According to the current 36.321, during a contention based random access procedure, it is not clear how UE operates in the case that the number of re-transmissions of message 3 on UL SCH reaches the maximum number of re-transmissions without HARQ ACK. Owing to the last agreement on the endless random access procedure, in our opinion, UE shall increment PREAMBLE_TRANSMISSION_COUNTER by 1 after receiving HARQ NACK in response to the last re-transmission of message 3. Then, UE shall re-transmit the random access preamble.
One thing that we could consider is overload indication. If UE stores an overload indicator value taken from a preamble response, it seems to be natural that UE applies overload indicator value in order to alleviate overload situation in the current cell.
Proposal
We propose to reflect the text proposal below in 36.321.
Text Proposal for 36.321
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.

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, 1, 3. The variable CURRENT_IRV provides a pointer to a redundancy version in the defined set. This variable is up-dated modulo the redundancy version set size.

The UE is configured with a maximum number of transmissions that is identical across all HARQ Processes and all Logical Channels.

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 transmissions 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.
- 
if a Random Access procedure is ongoing for the transmission and the last feedback received for this process was not HARQ ACK:
-
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).
The HARQ process may:

-
if CURRENT_TX_NB = maximum number of transmissions 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.[image: image1.png]
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