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1 Introduction
In this contribution, we further discussed remaining issues of indication of SCell Dormancy.
2 Cases of SCell dormancy
In the previous RAN1 meeting, SCell dormancy was introduced for 3 scenarios: outside of active time, appended to Pcell DCI and reused field in format 1_1. For the latter 2 scenarios, case1&2, they both are inside of active time. 
Also as introduced by RAN2, case1 and case2 are not exclusively configured, as in the annex. It is not also explicitly decided in RAN1 if UE should selected either one case2 and case1 if both of them configured. Thus, UE selection of exact dormancy BWP should be determined.
Specifically, when UE is configured with the SCell group for active time, and the DCI field indicating SCell group is on, it can also receive a format 1-1 with payload all ‘1’ or ‘0’. 

One solution would be always let UE assuming same indication of SCell group field and bitmap of each SCell: the explicit information field for SCell dormancy indication length N1 bit should not be different to indication in SCell group field.
Proposal 1: UE does not expect different dormancy indications to a SCell from different DCI fields.
.

--------------------- Text Proposal to 38.214: ----------------------
· 10.3
PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells

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 Clause 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 Wake-up indication bit is '0', and

-
the UE starts the drx-onDurationTimer for the next long DRX cycle when a value of the Wake-up indication 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 

-
the bitmap location is immediately after the Wake-up indication bit location

-
the bitmap size is equal to the number of groups of configured SCells where each bit of the bitmap corresponds to a group of configured SCells from the number of groups of configured SCells

-
a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormant-BWP, for the UE [11, TS38.321] for each activated SCell in the corresponding group of configured SCells

-
a '1' value for a bit of the bitmap indicates 

-
an active DL BWP, provided by first-non-dormant-BWP-ID-for-DCI-outside-active-time, for the UE for each activated SCell in the corresponding group of configured SCells, if a current active DL BWP is the dormant DL BWP

-
a current active DL BWP, for the UE for each activated SCell in the corresponding group of configured SCells, if the current active DL BWP is not the dormant DL BWP
-
the UE sets the active DL BWP to the indicated active DL BWP
………………..

If a UE is provided search space sets to monitor PDCCH for detection of DCI format 0_1 and DCI format 1_1 and if one or both of DCI format 0_1 and DCI format 1_1 include a SCell dormancy indication field, 

-
the SCell dormancy indication field is a bitmap with size equal to a number of groups of configured SCells, provided by Scell-groups-for-dormancy-within-active-time, 

-
each bit of the bitmap corresponds to a group of configured SCells from the number of groups of configured Scells

-
if the UE detects a DCI format 0_1 or a DCI format 1_1 that does not include a carrier indicator field, or detects a DCI format 0_1 or DCI format 1_1 that includes a carrier indicator field with value equal to 0 

-
a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormant-BWP, for the UE for each activated SCell in the corresponding group of configured SCells

-
a '1' value for a bit of the bitmap indicates 

-
an active DL BWP, provided by first-non-dormant-BWP-ID-for-DCI-inside-active-time, for the UE for each activated SCell in the corresponding group of configured SCells, if a current active DL BWP is the dormant DL BWP

-
a current active DL BWP, for the UE for each activated SCell in the corresponding group of configured SCells, if the current active DL BWP is not the dormant DL BWP

-
the UE sets the active DL BWP to the indicated active DL BWP

If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1, and if

-
the CRC of DCI format 1_1 is scrambled by a C-RNTI or a MCS-C-RNTI, and if 

-
resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0, or

-
resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 1

-
resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0 or 1

the UE considers the DCI format 1_1 as indicating SCell dormancy, not scheduling a PDSCH reception or indicating a SPS PDSCH release, and for transport block 1 interprets the sequence of fields of

-
modulation and coding scheme
-
new data indicator
-
redundancy version

and of

-
HARQ process number
-
antenna port(s)
-
DMRS sequence initialization
as providing a bitmap to each configured SCell, in an ascending order of the SCell index, where

-
a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormant-BWP, for the UE for a corresponding activated SCell 

-
a '1' value for a bit of the bitmap indicates 

-
an active DL BWP, provided by first-non-dormant-BWP-ID-for-DCI-inside-active-time, for the UE for a corresponding activated SCell, if a current active DL BWP is the dormant DL BWP

-
a current active DL BWP, for the UE for a corresponding activated SCell, if the current active DL BWP is not the dormant DL BWP

-
the UE sets the active DL BWP to the indicated active DL BWP
UE does not expect different dormancy indications to a SCell from different DCI fields.
If an active DL BWP provided by dormant-BWP for a UE on an activated SCell is not a default DL BWP for the UE on the activated SCell, as described in Clause 12, the BWP inactivity timer is not used for transitioning from the active DL BWP provided by dormant-BWP to the default DL BWP on the activated SCell.

3 Default behaviour of SCell dormancy
During RAN1#98bis meeting, there has been intensive discussion on the handling of miss detection issue of power saving signal/channel and we have the following agreements:

Agreements:

If a DCI format 3_0 outside Active Time is not detected by a UE, “UE wakeup or not” is configured by the higher layer signalling to address this case

· The default is “not wake up”

With the above agreement, when the DCI format 3_0 outside Active Time is not detected by a UE due to miss detection or because the gNB fails to send the PDCCH due to e.g., high system load, whether the UE wakes up or not is configured by the higher layer signaling. When the higher layer signaling is not configured, the default behavior is “not wake up”. Such mechanism is very important to give the network proper flexibility to configure the wake-up scheme and also guarantee the UE could operate robustly with the wake up scheme.   

During RAN1#98bis meeting, we also have another agreement on the functionality of the power saving signal/channel as in the following:

Agreements:

For a UE, the following information can be configured to be included in the new DCI for the WUS PDCCH scrambled by PS-RNTI 

· Indication to wake up or not to wake up 

· L1 based mechanism for transitioning from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated Scells,  as agreed in MR CA/DC

· FFS: Triggering -CSI-report
· FFS: whether or not the bitwidths of some or all of the above information fields can be zero

With the above agreement, besides the wake up indication, L1 based SCell dormancy indication can also be configured in WUS. Therefore, the impact on the SCell dormancy operation and the corresponding UE behaviour when the power saving signal is not detected shall be considered.
For example, when the data packet arrives for a UE and the gNB sends power saving signal to indicate the UE to switch from a dormancy BWP to a non-dormancy BWP on activated SCells, but the UE fails to detect the power saving signal. If the UE still stay in the dormancy BWP, the UE would miss the subsequent data scheduling. Although the gNB can use other L1 indication signaling (as in Case 1 or case 2 DCI) to indicate the UE to complete the transitioning from a dormancy BWP to a non-dormancy BWP, additional latency is introduced for the data transmission.
The following options could be considered to handle the above miss detection issue for SCell dormancy operation. 
When power saving signal is not detected,

· Option 1: the UE operates in non-dormancy BWP 
· Option 2: the network configures whether the UE operates in non-dormancy BWP or dormancy BWP 
· Option 3: Whether the UE operates in non-dormancy BWP or dormancy BWP depends on the configuration of whether UE wake-up or not 

· When the UE is configured to wake-up, the UE operates in non-dormancy BWP; otherwise, the UE operates in dormancy BWP.
Considering that option 2 will involve RRC impact, which may be a little later in the current stage.  Option 1 is much simpler, although there may be some power saving gain loss when the gNB wouldn’t have switched the UE to the non-dormant BWP. In addition, for option 3, whether the UE operates in non-dormancy BWP or dormancy BWP follows the indication of whether the UE wake up or not when power saving signal is not detected. This avoid to introduce new RRC signaling. In addition, it would be natural for the UE to operate in non-dormancy BWP when the UE is indicated to wake up, since in the case there would be data traffic for the UE. 

Therefore, option 1 and option 3 would be preferred.

Proposal 2: When power saving signal is not detected, one of the following options is adopted:
· Option 1: the UE operates in non-dormancy BWP 
· Option 3: Whether the UE operates in non-dormancy BWP or dormancy BWP depends on the configuration of whether UE wake-up or not 

· When the UE is configured to wake-up, the UE operates in non-dormancy BWP; otherwise, the UE operates in dormancy BWP.
Based on the proposal, we have the following text proposal for 38213 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
-
the UE shall switch to or stay in the active DL BWP, provided by first-non-dormant-BWP-ID-for-DCI-outside-active-time, for the UE for each activated SCell in the corresponding group of configured SCells when the UE is provided a number of groups of configured SCells by Scell-groups-for-dormancy-outside-active-time.
<Unchanged text omitted>

**************************end********************************************
4 Conclusion

In this contribution, we discussed on remaining issues of SCell dormancy for NR efficient operation. Text proposals are given in above.
Proposal 1: UE does not expect different dormancy indications to a SCell from different DCI fields.
Proposal 2: When power saving signal is not detected, one of the following options is adopted:
· Option 1: the UE operates in non-dormancy BWP 
· Option 3: Whether the UE operates in non-dormancy BWP or dormancy BWP depends on the configuration of whether UE wake-up or not 

· When the UE is configured to wake-up, the UE operates in non-dormancy BWP; otherwise, the UE operates in dormancy BWP.
