Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG2 #100
R2-1712201
Reno, USA, 27th November 27 – 1st December, 2017

Agenda Item:
10.3.1.10
Source:
OPPO
Title:
DRX operation for cross slot PDCCH monitoring
Document for:
Discussion, Decision

1 Introduction

In last meeting, for DRX, some agreements were made:

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 RAN2 99 Berlin meeting, the related agreements are:
Agreements:

1.
The unit of Onduration and drx-inactivity is numerology independent and based on ms.  The minimum value can be less than 1ms.  The values are FFS.

2.
The long and short DRX cycles should be in ms.  
3.
FFS if HARQ RTT can or should be derived from dynamically signalled K parameters over DCI or if HARQ RTT is configured by RRC 

4.
HARQ RTT and DL/UL retransmission timers are dependent on numerology of corresponding scheduled transmission (FFS whether it is PDCCH/PUSCH/PDSCH).  The actual unit is FFS (e.g. PDCCH monitoring occasions, number of slots/PDCCH slots, ms (last resort), etc.)
5.   As in LTE, include functionality related to the MAC CEs DRX Command and Long DRX Command
In this contribution, we will discuss an issue for DRX operation when considering cross-slot PDCCH supported in RAN1. Some possible solutions are listed.
2 Discussion
In NR, based on RAN1’s design, both slot based scheduling and non-slot based scheduling are supported.
For slot-based scheduling, an agreement from RAN1 regarding the CORESET configuration is:

Agreements:

· For slot-based scheduling;

· The starting OFDM symbol of a CORESET can be symbol #0, #1, or #2, in a slot.

· However, the ending OFDM symbol of a CORESET is not later than symbol #2 in a slot.

For non-slot based scheduling, the related agreement is:
Agreements:

· NR supports both slot based PDCCH, PDSCH and PUSCH, and non-slot based PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4 transmission

· For the non-slot based transmission, 2, 4 and 7 OFDM-symbol durations for the PDSCH/PUSCH is supported

· FFS the handling of PDCCH for non-slot based transmissions

It’s not yet decided that for non-slot based scheduling, whether the starting OFDM symbol of a CORESET is the same as that for slot-based scheduling. In our view, the starting OFDM symbol for non-slot based scheduling can be in any symbols in a slot. If this is the case, some impacts can be identified for the current DRX agreed in RAN2.

One possible impact is, as illustrated in the following figure, we take the drx-InactivityTimer operation as an example, the impact could be still applied to other timer operation, e.g., onDurationTimer. Since RAN2 has agreed that the unit of drx-InactivityTimer is based on ms, it’s possible that the drx-InactivityTimer will just expire at the end of one slot, e.g., the last symbol of slot n in the figure, which is the starting symbols of a CORESET (i.e., the red colour part). However, there is a possibility that the PDCCH will be detected on the second symbol of this CORESET while the UE has stopped monitoring.
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Figure 1 drx-InactivityTimer expires in the middle of CORESET

Observation 1 If the drx-InactivityTimer expires at the end of one slot, e.g., the last symbol of one slot, which is the starting symbols of a CORESET, the UE will miss the possible PDCCH in the CORESET.
In our view, this issue can handled by the following possible options:

· Option 1: UE will continue monitoring PDCCH in the current CORESET even though the drx-InactivityTimer is expired. There could be a configured offset after the timer expired, the configured offset can be the configured duration for the CORESET, e.g., 2 or 3 OFDM symbols. 
· Option 2: RRC can configured non-integer value for the length of the drx-InactivityTimer or other timers so that the timer length can cover all the cases including the CORESET overlaps two consecutive slot.

· Option 3: UE just stops monitoring PDCCH when the drx-InactivityTimer is expired
It should be feasible, for this case, that the UE continue monitoring PDCCH in the current CORESET until the end of the CORESET even though the drx-InactivityTimer is expired. Thus, we prefer option 1. For option 2, it could be difficulty for setting the parameters for all the DRX timer. For option 3, the UE may miss the possible PDCCH so it’s down prioritized. 
Proposal 1 The UE continue monitoring PDCCH in the current CORESET until the end of the CORESET even though the drx-InactivityTimer is expired before the end of the CORESET. 
Proposal 2 Apply the operation in proposal 1 to other related DRX timers, e.g., drx-onDurationTimer, drx-RetransmissionTimerDL and drx-RetransmissionTimerDL.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
If the drx-InactivityTimer expires at the end of one slot, e.g., the last symbol of one slot, which is the starting symbols of a CORESET, the UE will miss the possible PDCCH in the CORESET.
Proposal 1
The UE continue monitoring PDCCH in the current CORESET until the end of the CORESET even though the drx-InactivityTimer is expired before the end of the CORESET.
Proposal 2
Apply the operation in proposal 1 to other related DRX timers, e.g., drx-onDurationTimer, drx-RetransmissionTimerDL and drx-RetransmissionTimerDL.
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