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1.
Introduction
A text proposal for the MAC specification is proposed, to capture the current agreements on HARQ. In order to create a baseline text some assumptions have been made that are not yet agreed. These are marked as FFS in the text.

2.
Discussion

This is an update to the draft text proposal discussed in the LTE MAC Conference Call 1 on June 11th 2007, which in turn was an update to the text proposed in R2-071997 at RAN2#58. This update addresses comments and suggestions made in the conference call. 

The comments/suggestions received during the conference call have been addressed as follows:

1. Comment from Samsung that the “otherwise” case in subclause 5.4.1 is very strange for the UL; clash with UL sync HARQ.
a. The "otherwise" case has been removed. Regarding potential clash with sync HARQ: The current description is built on the assumption that retransmissions can be done without grants (i.e. grants as signalled on SCCH or configured by upper layer, e.g. for semi-persistent scheduling. I.e. the negative HARQ feedback allows retransmission but is not considered a grant. Among other things, the NACK retransmission permission is considerably less flexible than a regular uplink grant. An alternative would be to say that a grant is valid, but only for retransmission, also when NACK has been received. It would have to be made clear, however, that no new transmissions can be made with this second type of grant. This is only a modelling issue.
2. Comment from Samsung that the transmission should be coupled to having a valid grant, not to the TTI.
a. Much of the current text is 'per TTI', i.e. either a transmission is made in the TTI or not. Remodelling would require extensive changes. Unless it is shown to be necessary, we would like not to change this.
3. Comment from Motorola that there is no HARQ buffer for uplink 

a. The use of output buffers is not particularly unusual. In fact, there are uplink HARQ buffers in the UE for E-DCH. Is there a reason why we should avoid this for LTE?
4. Comment that the number of processes is not linked to HARQ RTT 

a. Now only states the number of HARQ processes.
5. Comment from Motorola that we may not need both CURRENT_TX_NB and CURRENT_IRV.
a. Potentially. But if the retransmissions can be scheduled with grants and the grants contains the RV explicitly it would be a difference between the two. Also, it could happen that the RV is limited to a low number e.g. 4 as in E-DCH (2 bit) but the number of retransmissions can be higher. In E-DCH the RV is counted 0,1,2,3,3,3,3,3 and the TX_NB 0,1,2,3,4,5,6,7…. We propose to keep these separate for the moment.
6. Comment that “flush HARQ buffer” (very last) does not apply to all three cases listed.
a. Considering the selected model for grants and retransmissions, the objectives of the three cases are/were, respectively:

i. “if a grant is valid for this TTI that indicates a new transmission; or”
If a grant is received indicating new transmission the old data in the buffer must first be flushed.
ii. “if no grant is valid for this TTI and an ACK is received; or”
If an ACK is received the data should be removed from the transmitter buffer. (This is also done for E-DCH).
iii. “if CURRENT_TX_NB ≥ maximum number of transmissions configured”
Too many retransmissions ( flush buffer.
Presumably, the comment refers to the first case, since a new transmission would warrant a replacement of the data in the buffer rather than a flush? The supply of new data is triggered by the HARQ entity. Case i) is removed.
2.
Text proposal to 36.321
It is proposed to discuss and capture the agreeable parts of the following text in TS 36.321. 

NOTE:
The text proposal is an initial proposal to empty sections in the TS. Change marks below are provided relative to the corresponding sections proposed in R2-071997 at RAN2#58 (marked Author) and relative to the draft text proposal discussed in the conference call (marked Ericsson User) only for the convenience of following the discussion. 

5.4
UL-SCH data transfer

Editor’s note:
This subclause describes normal operation of UL data transfers over UL-SCH including considerations for DRX.
Editor’s note: Handling of semi-persistent scheduling is not yet captured.

Editor’s note:
If there is no valid uplink grant, invoke SR procedure. 
5.4.1
UL Grant reception
Editor’s note:
This subclause describes the procedure for handling reception of UL scheduling grants.
When not in DRX, the UE shall for each TTI:

-
If an uplink grant has been received in a TTI on the [SCCH]; or

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


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



5.4.2
HARQ Operation

Editor’s note: This subclause describes the operation of uplink HARQ including handling of feedback and aspects related to DRX.
Note:
Whether resource allocation and modulation and coding scheme can be adapted for retransmissions is FFS.
5.4.2.1
HARQ entity

Editor’s note: This subclause describes the overall structure (including number of HARQ processes) and function of the HARQ entities.
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 valid for the TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. Also, based on the timing, it 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 valid 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:
-
if an uplink grant, indicating a re-transmission, is valid for this TTI; or

-
if no uplink grant is valid for this TTI and the buffer is not empty:
-
instruct the HARQ process to generate a re-transmission.
Editor’s note: Method for conveying new transmission / retransmission information through the uplink grant is FFS.
5.4.2.2
HARQ process

Editor’s note.
This subclause describes the operation of the HARQ processes including handling of feedback and DRX aspects.
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 PDU currently in the buffer. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.

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:

-
if an uplink grant is received on [SCCH]:


-
set IRV to the value indicated in the uplink grant;

-
generate a transmission as described below.
Editor's note:  It is FFS how IRV is set if there is a persistent uplink grant.
To generate a transmission, the HARQ process shall:

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

-
if CURRENT_IRV < [Y] [FFS]:
-
increment CURRENT_IRV by 1;

-
increment CURRENT_TX_NB by 1;

The HARQ process shall:


-
if no uplink grant is valid for this TTI and an ACK is received; or

-
if CURRENT_TX_NB ≥ maximum number of transmissions configured:

-
flush the HARQ buffer;
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