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1.
Introduction
According to the DRX related agreements made in RAN2 and RAN1 as below: 
RAN2#99 meeting [1], 
Agreements:

· The unit of Onduration and drx-inactivity is numerology independent and based on ms. The minimum value can be less than 1ms.
· The long and short DRX cycles should be in ms.

· UE starts or restart drx-InactivityTimer when it receives a PDCCH indicating a new transmission as in LTE
RAN2#99bis meeting [2], 
Agreements:

· UE starts or restart drx-InactivityTimer when it receives a PDCCH indicating a new transmission as in LTE
RAN2#100 meeting [3],
Agreements:

· The equation for DRX from R2-1713471 is used as a baseline (i.e. LTE formula with drx-SlotOffset added)
· BWP switching either by DCI or BWP timer does not impact any running drx-InactivityTimer or drx-onDurationTimer
RAN1#91 meeting [4],
	Agreements:

· For information, the following cases are clarified:

· Case 1: PDCCH monitoring periodicity of 14 or more symbols

· Case 1-1: PDCCH monitoring on up to three OFDM symbols at the beginning of a slot

· Case 1-2: PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot

· For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot

· Case 2: PDCCH monitoring periodicity of less than 14 symbols

· Note: this includes the PDCCH monitoring of up to three OFDM symbols at the beginning of a slot


It is still unclear how UE behaves and explicit PDCCH monitoring timing when drx-InactivityTimer expires, thus we try to clarify this in the contribution. 
2.
Discussion
According to frame structure and scheduling mechanism specification in Rel-15 NR, an UE specific CORESET (control resource set) configuration(s) which contains time/frequency resource and CORESET monitor periodicity will be configured to the UE. More specifically, for slot-based scheduling, the monitoring periodicity of CORESET will be 14 symbols (a slot), and gNB performs per slot data scheduling. In other words, the shortest time interval between two data scheduling will be a slot unit which has smaller time granularity than in LTE (as it is a sub-frame). For non-slot-based scheduling mechanism, the data scheduling is not bundled with slots. The monitoring periodicity of COREST can be less than a slot, hence, gNB can perform more than one data scheduling within one slot and also has smaller time granularity than slot-based scheduling. 
According to TS 36.321, the drx-InactivityTimer will be triggered after a subframe in which a PDCCH indicates an initial uplink, downlink or sidelink user data transmission. The drx-InactivityTimer was configured with psf. Alternatively, in NR, the onDurationTimer and drx-InactivityTimer are configured by absolute time (ms), and according to current TS 38.321 description as below:
TS. 38.321 section 5.7
	1>
if the MAC entity is in Active Time:
2>
monitor the PDCCH;

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

3>
start or restart drx-InactivityTimer.


the triggering condition of the drx-InactivityTimer is same as in LTE, but the starting time of the drx-InactivityTimer is right after the PDCCH which indicates a new transmission. 
In addition, Rel-15 specifies BWP operation and only one active BWP per carrier at a time is allowed for the UE. Since the numerology of each BWP can be different and gNB can request UE to perform BWP switching by a DCI, consequently, the expiration timing of the drx-InactivityTimer will has many possibilities and result in unclear UE behaviour definition. For example, in current TS 38.321, UE should monitor the PDCCH while in Active Time and the Active Time includes the time while the drx-InactivityTimer is running. Hence, once the drx-InactivityTimer expired within middle of a configured COREST as shown in Figure 1, current SPEC doesn’t address the UE’s behaviour and cause ambiguity.
Observation 1: In NR, the drx-InactivityTimer can expire within middle of a configured COREST.
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Figure 1 Example of a drx-InactivityTimer counting
To resolve the issue by keeping correct data reception/transmission, the UE should extend PDCCH monitoring with the following two possible timings:
Alt.1: Continue the PDCCH monitoring and the drx-InactivityTimer will be extended as well till the end of COREST.
Alt.2: Continue the PDCCH monitoring and the drx-InactivityTimer will be extended as well till the end of slot.
Although alternative 2 supports UE to finish PDCCH monitoring by the end of a complete slot duration, but the extension time of the PDCCH monitoring within alternative 1 is relatively effective and meaningful on keeping power saving on DRX operation. Hence, we propose drx-InactivityTimer will be extended till the end of a COREST if the drx-InactivityTimer expired within middle of the COREST.
Proposal 1: Active time will be extended till the end of a COREST time duration while drx-InactivityTimer expired within a certain timing of the COREST time duration.
Proposal 2: Adopts the TP in Annex to TS38.321.
3.
Conclusion
In this contribution, we provide a text proposal written on top of TS 38.321 for explicitly addressing the UE’s behaviour while drx-InactivityTimer expired within a certain timing of a COREST time duration.
Observation 1: In NR, the drx-InactivityTimer can expire within middle of a configured COREST.

Based on observation, we propose:

Proposal 1: Active time will be extended till the end of a COREST time duration while drx-InactivityTimer expired within a certain timing of the COREST time duration.
Proposal 2: Adopts the TP in Annex to TS 38.321.

Annex.
Text proposal

The text proposal is written on top of TS 38.321 version 2.0.0.
------------------------------- TEXT PROPOSAL (BEGIN) ------------------------------------------
5.7
Discontinuous Reception (DRX)
When a DRX cycle is configured, the Active Time includes the time while: 

-
drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or
-
a entire COREST time duration which configured by RRC for acquiring the PDCCH, if drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in subclause 5.1.5) is expired within the COREST time duration
-
a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the preamble not selected by the MAC entity (as described in subclause 5.1.4).

--------------------------------- TEXT PROPOSAL (END) -------------------------------------------
.
Reference
[1] RAN2 #99 UP Chairman note
[2] RAN2 #99bis UP Chairman note
[3] RAN2 #100 UP Chairman note
[4] RAN1 #91 Chairman note
1
1

_1576582299.vsd
time


frequency


�


