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1 Introduction
In current MAC specification, it is specified to have HARQ RTT timer per HARQ process, and HARQ RTT timer is defined as below [1]:

HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a DL HARQ retransmission is expected by the UE.
In this contribution, we address the ambiguity originated from the definition.
2 Discussion
2.1 HARQ RTT timer
In [1], HARQ RTT timer is defined as “the minimum amount of subframe(s) before a DL HARQ retransmission is expected by the UE”. When DRX is configured, UE will start HARQ RTT timer upon reception of the transport block associated to the HARQ process. And when HARQ RTT timer expires, UE starts drx-RetransmissionTimer (UE is thus in Active time). In that sense, the purpose of HARQ RTT timer is to ensure that UE is in Active time when the DL re-transmission of the TB associated to the process will occur. Furthermore, in case of downlink spatial multiplexing, HARQ RTT timer is defined per HARQ process, while HARQ operation for new transmission and retransmission is per TB. In the previous meetings, it was proposed to model the HARQ RTT Timer per TB [2][3], but such modelling was not agreed. We would like to confirm within the group that the current definition of HARQ RTT timer does not restrict NW scheduling opportunity of different TBs of a HARQ process, which will be discussed in the next subsection.
2.2 Potential ambiguity
In this sub-section, we would like to discuss about the potential ambiguity originated from the current definition. In MAC spec, when in Active, UE shall monitor PDCCH and process the received TB. However, strictly speaking, the definition of HARQ RTT timer is not clear if UE is allow not to process the received TB associated to the HARQ process which the HARQ RTT timer is running, even if NW attempts to re-transmit it. We think such operation can occur in following scenario:
Note that in the following scenario, we assume that UE is in Active time due to the long drx-InactivityTimer, e.g. 500ms
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Figure.1

	Subframe#
	eNB
	UE

	n
	eNB performs new transmission of  TB#A and TB#B associated to the same process #X via spatial multiplexing as new transmission
	-UE cannot receive both TBs and starts HARQ RTT timer for HARQ process #X
-Start drx-InactivityTimer

	n+1
	
	

	n+2
	
	

	n+3
	
	

	n+4
	eNB confirms NACKs for both TBs
	UE feedbacks NACKs for both TBs

	n+5
	(The suitable number of codeword has changed from 2 to 1 upon reception of RI indicating “1 codeword”)
	

	n+6
	
	

	n+7
	
	

	n+8
	eNB retransmits TB#A (associated to process#X)
	-HARQ RTT timer for HARQ process #X expires
-UE receives TB#A and starts HARQ RTT timer for HARQ process #X

	n+9
	eNB retransmits TB#B (also associated to process#X)
	UE accepts TB#B regardless of running HARQ RTT timer and restarts the timer??

	N+10
	
	

	....
	
	


The continuous retransmission of TBs associated to the same process is supportedfrom RAN1 spec point of view, identifying the TBs by swap flag. We think that above scenario can occur generally, when NW attempts to follow the channel condition of UE dynamically.
From RAN2 spec point of view, our understanding is that “the minimum amount of subframe(s) before a DL HARQ retransmission is expected by the UE” in the HARQ RTT definition refers to each TB as HARQ operation of new transmission/retransmission is per TB even though the timer is shared for the process. DL assignment of either or both TB(s) of the process will (re)start the HARQ RTT Timer.
	5.3.2.2
HARQ process

For each subframe where a transmission takes place for the HARQ process, one or two (in case of downlink spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.

For each received TB and associated HARQ information, the HARQ process shall:

-
if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or

-
if the HARQ process is equal to the broadcast process and if this is the first received transmission for the TB according to the system information schedule indicated by RRC; or

-
if this is the very first received transmission for this TB (i.e. there is no previous NDI for this TB):

-
consider this transmission to be a new transmission.
-
else:

-
consider this transmission to be a retransmission.


	5.7
Discontinuous Reception (DRX)

…

-
if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:

-
start the HARQ RTT Timer for the corresponding HARQ process;

-
stop the drx-RetransmissionTimer for the corresponding HARQ process.


Proposal 1: Confirm that the HARQ RTT Timer defines the minimum amount of subframe(s) before a DL HARQ retransmission of a TB is expected by the UE, even though there is one shared HARQ RTT Timer per process.

Proposal 2: Confirm that HARQ RTT Timer is restarted if DL assignment is received while the HARQ RTT timer is running for the HARQ process.
Thus, according to the definition, the retransmission of TB#A at subframe #n+8 does not prevent the eNB to schedule TB#B at subframe #n+9 (as long as there is other activity keeps the UE awake to monitor PDCCH at subframe #n+9, e.g. drx-InactivityTimer). Upon reception of the DL assignment, it will process the assignment according to sub-clause 5.3.1.  

	5.3.1
DL Assignment reception

Downlink assignments transmitted on the PDCCH indicate if there is a transmission on a DL-SCH for a particular UE and provide the relevant HARQ information.

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI during which it monitors PDCCH and for each Serving Cell:

-
if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the UE’s C-RNTI, or Temporary C‑RNTI:

-
if this is the first downlink assignment for this Temporary C-RNTI:

-
consider the NDI to have been toggled.

-
if the downlink assignment is for UE’s C-RNTI and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the UE’s Semi-Persistent Scheduling C-RNTI or a configured downlink assignment:

-
consider the NDI to have been toggled regardless of the value of the NDI.

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.


Proposal 3: Confirm that UE processes the received TB even while HARQ RTT timer is running for the HARQ process.
3 Conclusion
In this contribution, it was discussed that the current definition of HARQ RTT timer may introduce some ambiguity and followings are observed and proposed:
Proposal 1: Confirm that the HARQ RTT Timer defines the minimum amount of subframe(s) before a DL HARQ retransmission of a TB is expected by the UE, even though there is one shared HARQ RTT Timer per process.

Proposal 2: Confirm that HARQ RTT Timer is restarted if DL assignment is received when the timer for the HARQ process is already running.
Proposal 3: RAN2 should confirm that UE processes the received TB even while HARQ RTT timer is running for the HARQ process.
The draft CRs for clarification of proposal 1 and 2 are provided in [4][5][6][7]
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