
3GPP TSG RAN WG1 #100-E

R1-2000478
Athens, Greece, February 24th – 28th, 2020
Source:
OPPO

Title:
Remaining issues for Power saving signal
Agenda Item:
7.2.7.1
Document for:
Discussion and Decision

1. Introduction

In this contribution, we further discuss the remaining issues for power saving signal and present our text proposals.     
2. Discussion
PDCCH monitoring occasions determination
During RAN1#99 meeting, we have the following agreements on how the PDCCH monitoring occasions for DCI format 2_6 (as captured in 38212, the DCI is noted as DCI format 2_6) are derived.  
Agreements:

Confirm the working assumption,  
The range of monitoring is derived based on existing parameters, e.g., duration and  monitoringSymbolsWithinSlot, in SearchSpace IE without any change

Agreements:

The parameters of  monitoringSlotPeriodicityAndOffset, duration and  monitoringSymbolsWithinSlot in the SearchSpace IE are used for the search space in the indication of DCI format 3_0 monitoring.

Agreements:

For each SearchSpace set, UE monitors DCI format 3_0 only in the 1st full “duration” at or after the PS_offset, but before the DRX on-duration
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Based on the agreements, the UE monitor DCI 3_0 in the PDCCH monitoring occasions in the slots indicated by the first whole “duration” at or after the time defined by PS_offset and before the DRX ON. It means that the “duration” where UE monitors DCI 3_0 is not truncated by PS_offset. In the current CR in 38.211 chapter 11.5, the relevant part is as in the following:
-
an offset by ps-Offset indicating a time, where the UE starts monitoring PDCCH for detection of DCI format 2_6 according to the number of search space sets, prior to a slot where the drx-onDuarationTimer would start on the PCell or on the SpCell [11, TS 38.321]

-
for each search space set, the PDCCH monitoring occasions are the ones in the first [image: image2.png]


 slots indicated by duration, or [image: image4.png]


 slot if duration is not provided, starting from the first slot of the first [image: image6.png]


 slots and ending prior to the start of drx-onDurationTimer. 
It seems unclear whether the above agreements are captured in the above CR. The PDCCH monitoring occasions are not starting from the time indicated by ps-Offset but shall be within the first full “duration”.  We propose to make it more clear as in the following:

**************************begin********************************************
<Unchanged text omitted>

 -
an offset by ps-Offset indicating a time, after which the UE  monitors  PDCCH in the PDCCH search space sets configured to monitor DCI format 2_6, 
-
for each search space set, the PDCCH monitoring occasions are the ones in the first [image: image8.png]


 slots indicated by duration, or [image: image10.png]


 slot if duration is not provided, starting from the first slot of the first [image: image12.png]


 slots and ending prior to a slot where the drx-onDuarationTimer would start on the PCell or on the SpCell [11, TS 38.321]. 
*****************end*******************************************************

Handling of invalid PDCCH monitoring occasion
In RAN1#99 meeting, we have the following agreements on how to handle the invalid PDCCH monitoring occasions:
Agreements:

UE follows legacy DRX operation when DCI format 3_0 monitoring occasion(s) is invalid or there are no DCI format 3_0 monitoring occasions outside Active Time.  

· FFS: Additional cases in addition to Rel-15 invalid PDCCH monitoring, 

· FFS: whether it is all monitoring occasions or some monitoring occasions 

There exists the case that some of PDCCH monitoring occasions are invalid. For example, when the UE performs BWP switching or RRM measurement, some of the PDCCH monitoring occasions fall within the BWP switching interruption period or within the measurement GAP. Or, as another example, the PDCCH monitoring occasion as indicated by the first full “duration” fall into the time range within the minimum time gap before the DRX on as shown in the following Figure 2. It is noted that we have agreed that the UE doesn’t need to monitor DCI 2-6 within the minimum time gap.
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Figure 2: some of PDCCH monitoring occasion are invalid.

Proposal 1: Additional cases in addition to Rel-15 invalid PDCCH monitoring include PDCCH monitoring occasions fall within the BWP switching interruption period or within the measurement GAP or the PDCCH monitoring occasion as indicated by the first full “duration” fall into the time range within the minimum time gap before the DRX on.
It is still FFS whether it is when all the PDCCH monitoring occasions or some monitoring occasions are invalid that the UE follows legacy DRX operation. In our view, when all the PDCCH monitoring occasions are invalid, the UE follows legacy DRX operation since there would be no power saving signal. But when some of the PDCCH monitoring occasions are invalid, there can be two options as in the following:
Option 1: UE follows the legacy DRX operation

Option 2: If UE detects DCI 2-6 in the remaining PDCCH monitoring occasions, the UE follows the indication of the DCI 2-6. Otherwise, UE follow the legacy DRX operation or UE’s behavior (start or not start the DRX on duration timer) is configured by the high layer.

Proposal 2: when all the PDCCH monitoring occasions are invalid, the UE follows legacy DRX operation;

Proposal 3: when some of the PDCCH monitoring occasions are invalid,

Option 1: UE follow the legacy DRX operation

Option 2: If UE detects DCI 2-6 in the remaining PDCCH monitoring occasions, the UE follows the indication of the DCI 2-6. Otherwise, UE follows the legacy DRX operation or UE’s behavior (start or not start the DRX on duration timer) is configured by the high layer.

Based on the above discussions, we have the following text proposals to capture the option 1 in the above Proposal 3 (option 2 could also be considered):
38.213 chapter 11.5
**************************begin********************************************
<Unchanged text omitted>

If a UE is provided search space sets to monitor PDCCH for detection of DCI format 2_6 in the active DL BWP of the PCell or of the SpCell and the UE does not detect DCI format 2_6

-
if the UE is provided ps-WakeupOrNot, the UE is indicated by ps-WakeupOrNot whether the UE may not start or whether the UE shall start the drx-onDurationTimer for the next DRX cycle

-
if the UE is not provided ps-WakeupOrNot, the UE may not start Active Time indicated by drx-onDurationTimer for the next DRX cycle

If a UE is provided search space sets to monitor PDCCH for detection of DCI format 2_6 in the active DL BWP of the PCell or of the SpCell and the UE 

-
is not required to monitor PDCCH for detection of DCI format 2_6, as described in Subclauses 10 and 11.1, for all corresponding PDCCH monitoring occasions outside Active Time prior to a next DRX cycle, or 

-
does not have any PDCCH monitoring occasions for detection of DCI format 2_6 outside Active Time of a next DRX cycle
-
if any of the PDCCH monitoring accasions for detection of DCI format 2_6 outside Active Time of a next DRX cycle are within the measurement gap, the BWP switching interruption period or the reported number of slots prior to the beginning of a slot where the UE would start the drx-onDurationTimer
the UE shall start by drx-onDurationTimer for the next DRX cycle.

**************************end********************************************
Editorial proposal
In the current 38213 CR chapter 11.5, it is wrote as in the following:  
A UE configured with DRX mode operation [11, TS 38.321] on the PCell or on the SpCell [12, TS 38.331]
-
a PS-RNTI for DCI format 2_6 by ps-RNTI
-
a number of search space sets, by dci-Format2-6, to monitor PDCCH for detection of DCI format 2_6 on the active DL BWP of the PCell or of the SpCell according to a common search space as described in Subclause 10.1
-
a payload size for DCI format 2_6 by SizeDCI_2-6
-
a location in DCI format 2_6 of a Wake-up indication bit by PSPositionDCI2-6, where 

-
the UE may not start the drx-onDurationTimer for the next long DRX cycle when a value of the ‘PDCCH monitoring’ bit is ‘0’, and

-
the UE starts the drx-onDurationTimer for the next long DRX cycle when a value of the ‘PDCCH monitoring’ bit is ‘1’
-
a bitmap, when the UE is provided a number of groups of configured SCells by Scell-groups-for-dormancy-outside-active-time, where 
……
For the first sentence, the UE is configured DCI 2-6 on the Pcell or the Pscell but not DRX mode operation on the Pcell or on the SpCell. Therefore, we propose the following text proposal:

**************************begin********************************************
<Unchanged text omitted>

 A UE configured with DRX mode operation [11, TS 38.321] can be configured the following to monitor DCI format 2-6 on the PCell or on the SpCell [12, TS 38.331]
-
a PS-RNTI for DCI format 2_6 by ps-RNTI
-
a number of search space sets, by dci-Format2-6, to monitor PDCCH for detection of DCI format 2_6 on the active DL BWP of the PCell or of the SpCell according to a common search space as described in Subclause 10.1
-
a payload size for DCI format 2_6 by SizeDCI_2-6
-
a location in DCI format 2_6 of a Wake-up indication bit by PSPositionDCI2-6, where 

-
the UE may not start the drx-onDurationTimer for the next long DRX cycle when a value of the ‘PDCCH monitoring’ bit is ‘0’, and

-
the UE starts the drx-onDurationTimer for the next long DRX cycle when a value of the ‘PDCCH monitoring’ bit is ‘1’
-
a bitmap, when the UE is provided a number of groups of configured SCells by Scell-groups-for-dormancy-outside-active-time, where 
……
**************************end********************************************
3. Conclusions
In this contribution, we discussed the remaining issues for power saving signal and present our text proposals.     

Proposal 1: Additional cases in addition to Rel-15 invalid PDCCH monitoring include PDCCH monitoring occasions fall within the BWP switching interruption period or within the measurement GAP or the PDCCH monitoring occasion as indicated by the first full “duration” fall into the time range within the minimum time gap before the DRX on.
Proposal 2: when all the PDCCH monitoring occasions are invalid, the UE follows legacy DRX operation;

Proposal 3: when some of the PDCCH monitoring occasions are invalid,

Option 1: UE follow the legacy DRX operation

Option 2: If UE detects DCI 2-6 in the remaining PDCCH monitoring occasions, the UE follows the indication of the DCI 2-6. Otherwise, UE follows the legacy DRX operation or UE’s behavior (start or not start the DRX on duration timer) is configured by the high layer.
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