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RAN2 #112e meeting has made several agreements related to DRX procedure associated with blind retransmission [1].
Agreements via email - from offline [103]:
1. For HARQ processes with DL HARQ feedback disabled, drx-HARQ-RTT-TimerDL is not started.
2. FFS: method(s) to support blind retransmission for HARQ processes with HARQ feedback disabled.
Agreements online:
1. From RAN2 perspective, for HARQ processes where gNB can sends UL grant without waiting for decoding result of previous PUSCH transmission, no new network scheduling restrictions are introduced to schedule subsequent grants (i.e. up to network implementation. (Can come back if we don't find an agreement on p8)
2. For HARQ processes with DL HARQ feedback enabled, drx-HARQ-RTT-TimerDL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT (if RAN1 decides something that requires to change this we can revisit it)

RAN2#113bise meeting has made following agreements related to DRX [2]

Agreements:
1. It is NW scheduling strategy to avoid NTN UE in HARQ stalling state. From RAN2 perspective, the NW can continuously schedule the UE using one or a combination of scheduling strategies, such as without HARQ retransmissions, or with blind retransmissions, or with HARQ retransmissions based on DL HARQ feedback (or UL decoding result).
2. RAN2 confirms that in NTN if the UE is in DRX Active Time for any reason, the UE should monitor the PDCCH regardless of whether drx-HARQ-RTT-TimerUL or drx-HARQ-RTT-TimerDL is running or not. No specification change is needed.
3. RAN2 confirms that in NTN using the value= “zero” for drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL is possible. No specification change is needed.
4.	In NTN, The drx-HARQ-RTT-TimerUL is configured per UE DRX group and the behaviour can be configured per HARQ process. FFS the different behaviours and how to indicate the behaviour to the UE and the number of behaviours (e.g., two or more behaviours).
5.	LCP restrictions should be further considered for an UL HARQ process in NTN. FFS if no further LCP restrictions are needed, or if (R16) existing LCP restrictions can be re-used or if new LCP restriction shall be defined for this purpose.
 


In [AT113bis-e][104][NTN] Other MAC aspects email discussion, it was discussed method for blind retransmission for HARQ processes with HARQ feedback disabled [3]. There was overwhelming support (11/5) to use drx-RertrasnmissionTimerDL for blind retransmission reception. In this paper we would like to discuss more details specific to drx-InactivityTimer & drx-RetransmissionTimerDL and provide our view.


Discussion
Handling of blind retransmission for HARQ process with HARQ feedback disabled 
In our view, there are two possibilities to extend the active time to support blind retransmission when HARQ feedback is disabled:
Option 1:  UE rely on drx-InactivityTimer to receive blind retransmission and extends active time based on drx-InactivityTimer as shown in figure 1. In this option, drx-RetransmissionTimerDL is not required/does not start when the decoding of a TB corresponding to a HARQ process fails. Furthermore, it is not necessary for gNB to configure the longer value of drx-InactivityTimer to receive the blind retransmission. The reason is that gNB can still utilize the active time of other HARQ processes with HARQ feedback enabled to schedule the blind retransmission assignment to the UE.  In addition, as agreed in RAN1#104e meeting, the gNB can schedule a retransmission X after the end of the previous PDSCH transmission for the same HARQ process ID. With such consideration, gNB is not required to wait for one RTT to schedule retransmission PDSCH which reduces UE power consumption. 
At RAN1#104e the following agreement was made 
Agreement:
For a DL HARQ process with disabled HARQ feedback, the UE is not expected to receive another PDSCH or set of slot-aggregated PDSCH scheduled for the given HARQ process that starts until X after the end of the reception of the last PDSCH or slot-aggregated PDSCH for that HARQ process.
· Working assumption: X = T_proc,1
· FFS: Whether X should be changed to X = max(T_proc,1, K1) where K1 is the minimum k1 if it is configured, otherwise k1 = 0
· Note: The TB of the two PDSCHs can be either same or different



Figure 1: Blind retransmission based on drx-InactivityTimer

Option 2: UE extends active time based on drx-RetransmissionTimerDL where it receives blind retransmission from gNB. UE starts drx-RetransmissionTimerDL if the TB of corresponding HARQ process was not successfully decoded. However, in this option, drx-RertrasnmissionTimerDL could be started unnecessarily, if gNB decides not to schedule blind retransmission for the concerned HARQ process as shown in figure 2. This could happen as whether to schedule blind retransmission is up to gNB implementation. To avoid unnecessarily starting drx-RertrasnmissionTimerDL, some further enhancement would be required which may introduce additional specification impact. So far, we have identified two specification impact to support blind retransmission with drx-RetrasnmissionTimerDL:
1. Additional start criteria for the drx-RetransmissionTimerDL
1. Additional enhancement to prevent UE to start drx-RetrasnmissiontimerDL, when gNB decides not to schedule blind retransmission.
Comparing the options mentioned above, we think option 1 is very simple and has minimal specification impact. Therefore, we propose UE would not start drx-RetrasnmissionTimerDL to receive blind retransmission when DL HARQ feedback is disable. Hence, we think modification in drx-RetransmissionTimerDL is not required.



Figure 2: Blind retransmission based on drx-RetrasnmissionTimerDL
Proposal 1: To minimize specification impact, UE would rely on drx-InactivityTimer to support blind retransmission when DL HARQ feedback is disabled and not start drx-RetrasnmissionTimerDL.
Conclusions
In this contribution, we discussed the details on blind retransmission. Additionally, we ask RAN2 to discuss the following proposal: 
Proposal 1: To minimize specification impact, UE would rely on drx-InactivityTimer to support blind retransmission when DL HARQ feedback is disabled and not start drx-RetrasnmissionTimerDL.
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