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1
Introduction
The contribution discusses the remaining issues on DRX.
2
Discussion
2.1
When to (re)start drx-InactivityTimer
From the latest NR RRC specification [2], drx-onDurationTimer can have a unit of sub-milliseconds (e.g. 1/32 ms, 2/32 ms, …), as listed below.
[image: image1.emf]DRX - Config ::=             SEQUENCE   {     drx - onDurationTimer           CHOICE {                         subMilliSeconds   INTEGER (1..3 1 ) ,                         milliSeconds   ENUMERATED   {                         ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60,                          ms80, ms100, ms200, ms300, ms400, ms500, ms600, ms800, ms1000, ms1200,                          ms1600,  spare9,  spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 }                         } ,     drx - InactivityTimer           ENUMERATED   {                          ms0, ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40,   ms50, ms60, ms80,                          ms100, ms200, ms300, m s500, ms750, ms1280, ms1920, ms2560, spare9, spare8,                          spare7, spare6, spare5, spare4, spare3, spare2, spare1},     drx - HARQ - RTT - TimerDL         INTEGER   (0..56),     drx - HARQ - RTT - TimerUL         INTEGER   (0..56),     drx - RetransmissionTimerDL       ENUMERATED   {                          sl 0,  sl 1,  sl 2,  sl 4,  sl 6,  sl 8,  sl 16,  sl 24,  sl 33,  sl 40,  sl64 ,  sl80 , sl 96 , sl 112 , sl 128 ,                          sl 160 ,  sl 320 , spare15, spare14, spare13, spare12, spare11, spare10, spare9,                          spare8, spare7, spare6, spare5, spare4, spare3, spare2, spa re1},     drx - RetransmissionTimerUL       ENUMERATED   {                         sl 0 ,  sl 1 ,  sl 2 ,  sl 4 ,  sl 6 ,  sl 8 ,  sl 16 ,  sl 24 ,  sl 33 ,  sl 40 ,  sl 64 ,  sl 80 ,  sl 96 ,  sl 112 ,  sl 128 ,                          sl 160 ,  sl 320 , spare15, spare14, spare13, spare12, spare11, spare10, spare9,                          spare8,   spare7, spare6, spare5, spare4, spare3, spare2, spare1 },     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)     }     O PTIONAL ,                           --   Need R  


From the discussion in the last RAN2 meeting i.e. RAN2#101, it was common understanding of RAN2 that drx-onDurationTimer starts at the exact configured time, not the slot boundary.
Also drx-HARQ-RTT-TimerDL starts immediately after the corresponding PUCCH transmission, and drx-HARQ-RTT-TimerUL starts immediately after the first repetition of the corresponding PUSCH transmission from the current specification. Upon expiry of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL, drx-RetransmissionTimerDL and drx-RetransmissionTimerUL starts, respectively.
However it is still unclear when to (re)start the drx-InactivityTimer from the current specification:
	1>
if the MAC entity is in Active Time:

2>
monitor the PDCCH;

2>
if the PDCCH indicates a DL transmission or if a DL assignment has been configured:
3>
start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process immediately after the corresponding PUCCH transmission;

3>
stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
2>
if the PDCCH indicates a UL transmission:

3>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process immediately after the first repetition of the corresponding PUSCH transmission;

3>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process.

2>
if the PDCCH indicates a new transmission (DL or UL):

3>
start or restart drx-InactivityTimer.


There could be two possible options:
-
Option 1: drx-InactivityTimer (re)starts immediately after PDCCH occasion;
-
Option 2: drx-InactivityTimer (re)starts at the slot boundary from the PDCCH occasion (similar to LTE).
Note that UE requires a processing time to identify whether the PDCCH indicates a new transmission. Also, the length of PDCCH occasion would be 1 to 3 symbols in NR, and the length of symbol is dependent on the numerology. From the observations, we think to (re)start the timer right after PDCCH occasion would make the implementation more complicated. Therefore, we propose:
Proposal 1: drx-InactivityTimer (re)starts at the slot boundary from the PDCCH occasion (similar to LTE).

If Proposal 1 is agreeable, the above yellow-highlighted text can be updated to e.g.

	2>
if the PDCCH indicates a new transmission (DL or UL):

3>
start or restart drx-InactivityTimer at the end of the slot which contains the PDCCH occasion.


2.2
DL HARQ RTT timer with DL SPS
In RAN2#101bis, RAN2 made the following agreement and working assumption:
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

Based on the agreement and working assumption above, the current specification captures only the case for UL, and DL is not captured (i.e. still in the Active Time).

	When DRX is configured, the MAC entity shall:

1>
if a MAC PDU is transmitted in a configured uplink grant:

2>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process immediately after the first repetition of the corresponding PUSCH transmission;

2>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process.
…
1>
if the MAC entity is in Active Time:

2>
monitor the PDCCH;

2>
if the PDCCH indicates a DL transmission or if a DL assignment has been configured:
3>
start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process immediately after the corresponding PUCCH transmission;

3>
stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
2>
if the PDCCH indicates a UL transmission:

3>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process immediately after the first repetition of the corresponding PUSCH transmission;

3>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process.

2>
if the PDCCH indicates a new transmission (DL or UL):

3>
start or restart drx-InactivityTimer.


We prefer to have a consistent behaviour for both DL and UL, and think to configure the drx-onDurationTimer considering the periodicity of DL SPS is too restrictive. Hence we propose:
Proposal 2: When DRX is configured, the DL HARQ RTT timer is started regardless of whether the MAC entity is in the Active Time.

If Proposal 2 is agreeable, the following text can be added:

	When DRX is configured, the MAC entity shall:

1>
if a MAC PDU is received in a configured downlink assignment:
2>
start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process immediately after the corresponding PUCCH transmission;

2>
stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
1>
if a MAC PDU is transmitted in a configured uplink grant:

2>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process immediately after the first repetition of the corresponding PUSCH transmission;

2>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process.
…


Proposal 3: To adopt the TP provided in R2-1804574.

3
Conclusion

Proposal 1: drx-InactivityTimer (re)starts at the slot boundary from the PDCCH occasion (similar to LTE).

Proposal 2: When DRX is configured, the DL HARQ RTT timer is started regardless of whether the MAC entity is in the Active Time.

Proposal 3: To adopt the TP provided in R2-1804574.
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