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1 Introduction

In LTE, both the HARQ RTT timer per DL HARQ process and UL HARQ RTT Timer per asynchronous UL HARQ process are only started during the Active Time. By contrast, in NR RAN2#101 achieved the following agreement [1]:
Agreements 

=>
When DRX is configured, the UL HARQ RTT timer is started regardless of whether the MAC entity is in active time.  Working assumption for DL HARQ RTT

In this contribution, we will discuss the above working assumption for DL HARQ RTT timer (the corresponding IE is drx-HARQ-RTT-TimerDL in NR) from both the network and UE’s perspectives, i.e. whether the DL HARQ RTT timer could be started in case that the MAC entity is not in active time when DRX is configured.

2 Discussion
Based on the context of the above agreement, we could discuss the working assumption in the following two cases respectively:
· Case I: The SPS occasions are aligned with DRX drx-onDurationTimer or active time
· Case II: The SPS occasions are not aligned with DRX drx-onDurationTimer or active time
In case I, like dynamic scheduling, SPS also occurs in active time, so it is not necessary for DL HARQ RTT timer to start when the MAC entity is not in active time, which is consistent with LTE. And the problem is whether case I is feasible. 
Observation 1: it is not necessary to support starting DL HARQ RTT timer when the MAC entity is not in active time if SPS occasions are aligned with DRX drx-onDurationTimer or active time.
According to the latest version of TS 38.331, part of DRX configuration is as follows:
drx-LongCycleStartOffset


CHOICE {



ms10







INTEGER(0..9),



ms20







INTEGER(0..19),



ms32







INTEGER(0..31),



ms40







INTEGER(0..39),



ms60







INTEGER(0..59),



ms64







INTEGER(0..63),



ms70







INTEGER(0..69),



ms80







INTEGER(0..79),



ms128







INTEGER(0..127),



ms160







INTEGER(0..159),



ms256







INTEGER(0..255),



ms320







INTEGER(0..319),



ms512







INTEGER(0..511),



ms640







INTEGER(0..639),



ms1024







INTEGER(0..1023),



ms1280







INTEGER(0..1279),



ms2048







INTEGER(0..2047),



ms2560







INTEGER(0..2559),



ms5120







INTEGER(0..5119),



ms10240







INTEGER(0..10239)


},


-- FFS need for finer offset granulary


-- FFS need for shorter values for long and short cycles


shortDRX






SEQUENCE {



drx-ShortCycle





ENUMERATED
{













ms2, ms3, ms4, ms5, ms6, ms7, ms8, ms10, ms14, ms16, ms20, ms30, ms32,













ms35, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, spare9,













spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 },



drx-ShortCycleTimer




INTEGER (1..16)


}




























OPTIONAL,
-- Need R


drx-SlotOffset





INTEGER (0..31)

At the same time, the SPS configuration is as follows:
SPS-Config ::= 






SEQUENCE {


periodicity







ENUMERATED {ms10, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms320, ms640,















spare6, spare5, spare4, spare3, spare2, spare1},


nrofHARQ-Processes





INTEGER (1..8),


n1PUCCH-AN







PUCCH-ResourceId













OPTIONAL
-- Need M

}

-- TAG-SPS-CONFIG-STOP

-- ASN1STOP

Comparing the above DRX and SPS configurations, we find that the network could configure DRX and SPS jointly, so that the SPS occasions are aligned with DRX drx-onDurationTimer or active time. Accordingly, case I is feasible in NR.
Observation 2: in NR the network could configure DRX and SPS jointly so that the SPS occasions are aligned with DRX drx-onDurationTimer or active time.
In case II, we only need to focus on the SPS occasions when the MAC entity is not in active time. Note that when the MAC entity is not in active time, letting DL HARQ RTT timer start means that in these SPS occasions the UE is allowed to receive and transmit data. In LTE, the UE cannot receive and transmit data on these SPS occasions, and thus neither the HARQ RTT timer per DL HARQ process nor UL HARQ RTT Timer per asynchronous UL HARQ process is not started after these SPS occasions. Although this regulation impacts the latency of SPS services, it is energy efficient from the UE perspective. Moreover, although not all the UEs with SPS configurations have delay sensitive services, the energy efficient of all the UEs with SPS configurations will be affected if the UE is allowed to receive and transmit data in the SPS occasions when the MAC entity is not in active time. 
Observation 3: the energy efficient of all the UEs with SPS configurations will be affected if DL HARQ RTT timer is started when the MAC entity is not in active time.
Actually, in NR the low latency requirement from a certain service/UE can be met through many kinds of UE-specific technical means (e.g. shorten the DRX cycle) which do not affect other UEs. It is not reasonable and essential to sacrifice the energy efficiency of most of the UEs so as to satisfy the low latency requirement from a tiny amount of the UEs.
Based on the above reasons, it is not necessary to deviate from LTE to change the DL HARQ RTT timer handling when the MAC entity is not in active time.
Proposal 1: it is not necessary to deviate from LTE to change the DL HARQ RTT timer handling when the MAC entity is not in active time.
3 Conclusion
This contribution discusses whether the DL HARQ RTT timer could be started in case that the MAC entity is not in active time when DRX is configured, and gets the following observation and proposals:
Observation 1: it is not necessary to support starting DL HARQ RTT timer when the MAC entity is not in active time if SPS occasions are aligned with DRX drx-onDurationTimer or active time.
Observation 2: in NR the network could configure DRX and SPS jointly so that the SPS occasions are aligned with DRX drx-onDurationTimer or active time.
Observation 3: the energy efficient of all the UEs with SPS configurations will be affected if DL HARQ RTT timer is started when the MAC entity is not in active time.
Proposal 1: it is not necessary to deviate from LTE to change the DL HARQ RTT timer handling when the MAC entity is not in active time.
4 References
[1] Report of 3GPP TSG RAN2#101 meeting
3GPP


