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1
Introduction
The latest open issue document [1] still has the following open issues which should be resolved:
	5.7
Discontinuous Reception (DRX)
[Issue 5.7-2]
RAN2 should conclude the detailed conditions when to monitor PDCCH considering Half-duplex and measurement gap.
[Issue 5.7-3]
RAN2 made a working assumption in RAN2#101 on whether to start the drx-HARQ-RTT-TimerDL for the DL SPS (regardless of Active Time), and RAN2 should conclude it.


2
Discussion
2.1
Issue 5.7-2: To consider half-duplex FDD and measurement gap for PDCCH monitoring
The LTE MAC specification [3] has the following condition for DRX for the PDCCH monitoring, and the yellow-highlighted and green-highlighted text is subject to the open issue for NR (gray-highlighted text is not relevant to Rel-15 NR):
	5.7
Discontinuous Reception (DRX)

…
-
during the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation, and if the subframe is not a half-duplex guard subframe [7] and if the subframe is not part of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap for Reception, and for NB-IoT if the subframe is not required for uplink transmission or downlink reception other than on PDCCH; or

-
during the Active Time, for a subframe other than a PDCCH-subframe and for a UE capable of simultaneous reception and transmission in the aggregated cells, if the subframe is a downlink subframe indicated by a valid eIMTA L1 signalling for at least one serving cell not configured with schedulingCellId [8] and if the subframe is not part of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap for Reception; or

-
during the Active Time, for a subframe other than a PDCCH-subframe and for a UE not capable of simultaneous reception and transmission in the aggregated cells, if the subframe is a downlink subframe indicated by a valid eIMTA L1 signalling for the SpCell and if the subframe is not part of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap for Reception:
-
monitor the PDCCH;

…


We think this issue is still valid for NR: UE cannot monitor UL subframe or guard subframe in half-duplex FDD UE, and cannot monitor PDCCH during measurement gap.
Note that for NR, measurement gap is already addressed in TS 38.321 subclause 5.14 [2]:

	5.14
Handling of measurement gaps

During a measurement gap, the MAC entity shall:

1>
not perform the transmission of HARQ feedback, SR, and CSI;

1>
not report SRS;

1>
not transmit on UL-SCH except for Msg3 as specified in subclause 5.4.2.2;

1>
if the ra-ResponseWindow or the ra-ContentionResolutionTimer is running:

2>
monitor the PDCCH as specified in subclauses 5.1.4 and 5.1.5.

1>
else:

2>
not monitor the PDCCH.


Hence, the only half-duplex FDD case needs to be addressed in the DRX subclause.
Proposal 1: To address half-duplex FDD for PDCCH monitoring in NR.

Proposal 2: To adopt the TP provided in R2-1809508 [4].

2.2
Issue 5.7-3: DL HARQ RTT timer with DL SPS
In RAN2#101, 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 3: When DRX is configured, the DL HARQ RTT timer is started regardless of whether the MAC entity is in the Active Time.

If Proposal 1 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 4: To adopt the TP provided in R2-1809509 [5].
Proposal 5: To remove the corresponding open issues from the open issue document.
3
Conclusion

Proposal 1: To address half-duplex and measurement gap for PDCCH monitoring in NR.

Proposal 2: To adopt the TP provided in R2-1809508 [4].

Proposal 3: When DRX is configured, the DL HARQ RTT timer is started regardless of whether the MAC entity is in the Active Time.

Proposal 4: To adopt the TP provided in R2-1809509 [5].
Proposal 5: To remove the corresponding open issues from the open issue document.
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