
3GPP TSG-RAN WG2 Meeting #100                                                                   R2-1712834
[bookmark: _GoBack]Reno, USA, 27th November – 1st December 2017                                     

Source:	vivo
[bookmark: Title]Title:	Discussion on the remaining problems on DRX
[bookmark: Source]Agenda Item:	10.3.1.10
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In 3GPP RAN2 99bis meeting, DRX was discussed and the following agreement was made in [1].
Agreements 
1	DL/UL HARQ RTT timer is kept and is configured by RRC.  Time unit is in ms.  Values are FFS and zero is an allowed value.  
2	DL HARQ RTT timer is started after PUCCH transmission 
3	UL HARQ RTT timer is started after PUSCH transmission.  FFS whether it is the last PUSCH transmission of a bundle
4 	Like in LTE, the drx-RetransmissionTimerDL is started when drx-HARQ-RTT-TimerDL expires 
5	Like in LTE, the drx-RetransmissionTimerUL is started when drx-HARQ-RTT-TimerUL expires 
6	UE starts or restart drx-InactivityTimer when it receives a PDCCH indicating a new transmission as in LTE

In this contribution, we discuss the remaining problem in more details. 
2. Discussion
[bookmark: OLE_LINK98][bookmark: OLE_LINK99]Considering the starting point of HARQ RTT timer in the case of bundling PUSCH transmission, there are 2 possible and straight forward alternatives:
a) UL HARQ RTT timer is started after the first PUSCH transmission of a bundle.
b) UL HARQ RTT timer is started after the last PUSCH transmission of a bundle.
If the gNB receives correctly before the bundling PUSCH transmission finishes, alt a) can reduce the latency because of timely receiving of ACK, also it can reduce the power consumption because of the early termination repetition. While if alt b) is applied, the UE has to finish the repetition, and wait for the duration of HARQ RTT timer. Then the UE can receive the ACK. The procedure is shown in Fig.1


                                         
alt a)                                                                                        alt b)
Fig.1 procedures with different starting points of UL HARQ RTT timer
Even though the HARQ RTT timer is set to 0, the difference between alt a) and b) exists, which is shown in Fig.2.


                                   
[bookmark: OLE_LINK100][bookmark: OLE_LINK101]alt a)                                                                                        alt b)
Fig.2 procedures with UL HARQ RTT timer=0
Observation 1: UL HARQ RTT timer is started after the first PUSCH transmission of a bundle may offer shorter latency and lower power consumption in some cases.
If the gNB receives correctly after receiving the last transmission of the bundling PUSCH, there is no difference when considering the latency. But alt a) has the higher power consumption because of the prolonged PDCCH monitor, which is shown in Fig.3.


        
alt a)                                                                                        alt b)
Fig.3 procedures for ACK after finishing the repetition
Overall consideration of the latency, power consumption, transmission effectiveness and the flexibility, alt a) is preferable.
[bookmark: OLE_LINK188][bookmark: OLE_LINK189]Proposal 1: UL HARQ RTT timer is started after the first PUSCH transmission of a bundle.

3. Conclusion
In this contribution, we discuss the starting point of HARQ RTT timer with the following observation and proposal:
Observation 1: UL HARQ RTT timer is started after the first PUSCH transmission of a bundle may offer shorter latency and lower power consumption in some cases.
Proposal 1: UL HARQ RTT timer is started after the first PUSCH transmission of a bundle.
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