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1 Introduction

A TB is suspended when HARQ ACK is received. Ths suspended TB is stored in the buffer for the possible retransmission. Following two points regarding the suspended TB seem not clear in the current MAC specification.
· When the retransmission of the suspended TB is resumed
· When the suspended TB is flushed if the retransmission is not commanded
This contibution tries to clarify them. 
2 Discussion
When the suspended TB is resumed? 

A common understanding seems that the suspended transmission is resumed when explicitly indicated to do so via PDCCHretx. As an additional way to save the PDCCH resource, one can argue that HARQ NACK should resume the suspended retransmission also. Considering that in the typical scenario the suspended resource is used by other UE, HARQ feedback corresponding to the suspended resource could be for other UE. Hence we assume only the explicit PDCCHretx resumes the suspended HARQ transmission.
Proposal 1 Suspended HARQ operation is resumed only by the PDCCHretx.
When to flush the suspended TB?
Conventionally HARQ ACK flushes the corresponding TB. In suspension, however, a TB can not be flushed immediately when HARQ ACK is received. The simplest approach is to make UE store the suspended TB until when resumption is impossible, e.g. until when CURRENT_TX_NB equals to the maximum transmission limit. When looking at the current specification this is already captured in 5.4.2.1 and 5.4.2.2. Please see the table below. 

	5.4.2.1
HARQ entity

...

For each TTI, the HARQ entity shall:

-
identify the HARQ process associated with this TTI;

-
if an uplink grant has been indicated for this TTI:

-
if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or

-
if this is the very first transmission for this HARQ process (i.e. , no previous NDI is available); or

-
if the uplink grant was received in a Random Access Response:

-
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:

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

-
deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;

-
instruct the identified HARQ process to trigger a new transmission.

-
else:

-
deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;

-
instruct the identified HARQ process to generate an adaptive retransmission.

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

-
instruct the identified HARQ process to generate a non-adaptive retransmission.
...
5.4.2.2
HARQ process

...

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:

-
if the HARQ entity requests an adaptive retransmission:

-
store the uplink grant received from the HARQ entity;

-
set CURRENT_IRV to the value provided in the HARQ information;

-
generate a transmission as described below.

-
else if the HARQ entity requests a non-adaptive retransmission:

-
if TTI bundling is not configured and the last received feedback for this HARQ process is a HARQ NACK; or

-
if TTI bundling is configured and CURRENT_TX_NB modulo TTI_BUNDLE_SIZE = 0 and the last received feedback for this HARQ process is a HARQ NACK; or

-
if TTI bundling is configured and CURRENT_TX_NB modulo TTI_BUNDLE_SIZE != 0:

-
generate a transmission as described below.
...
The HARQ process shall:

-
if CURRENT_TX_NB = maximum number of transmissions - 1:

-
flush the HARQ buffer;
...


Observation 1 Suspended TB is flushed when CURRENT_TX_NB is equal to the maximum transmission limit.
Given that the above UE behaviour is valid, an undesirable side effect can occur w.r.t DRX. UE is required to be in the Active Time while an uplink grant for a retransmission can occur. Since the only reason that suspended TB is stored is for the possible retransmission, UE is effectively forced to monitor PDCCH even after HARQ ACK is received until the corresponding TB is flushed in the buffer. When UE is in the VoIP session, UE shall wake up every 4 msec to obligate to the above rule. 
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As one can see in the figure above, UE transits to the active time even in early termination, e..g. even when the transmission has been successfully completed at the first transmission. UE monitors PDCCH for the remaining HARQ occasions up to maximum transmission limit. One aim of the DRX in LTE is the effective power saving for VoIP UEs, which seems not possible in the suspension mechanism. 
To mitigate the side effect, it would be possible to not apply the suspension for the TBs transmitted over the SPS resource.

Proposal 2 To discuss whether the ‘suspension’ is selectively applied.  
3 Conclusion 
It is proposed to discuss the issues. A draft CR capturing proposals are attached in [1]. 
Reference
[1]
R2-085608 ‘Correction on UE behaviour to HARQ suspension’
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