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Introduction
The following agreements were made in the RAN1 #97 meeting [1] on PDCCH-based power saving signal/channel.
Agreements:
The monitoring occasion(s) of the power saving signal/channel outside the Active Time is “indicated” to the UE by the gNB with an offset before the DRX ON
· “Indicated” implies the explicit signalling by higher layer signalling or implicit through the CORESET/search space
· FFS: The value and the range of offset
Agreements:
For power saving signal/channel configured outside Active Time, introduce a new DCI format for a UE, where the UE is configured to monitor the DCI format, with the power saving information for the UE in the DCI configurable by RRC
· FFS whether the DCI is in UESS or CSS or both
· FFS detailed configuration of the power saving information
· FFS the new DCI format
· Note: the same DCI may carry power saving information for one or more UEs
Agreements:
The indication of at least one power saving technique(s) is supported at least by the enhancement of existing scheduling DCI formats with additional field(s), if any, and/or repurposing the existing field(s), if identified, when UE is in the Active Time.     
· It applies to UE-specific search space.  
· It is FFS for the common search space.
· The at least one power saving technique(s) includes at least “Cross-slot scheduling”
· FFS: Which existing DCI formats includes the power saving information
· Whether power saving information is not included in the fallback DCI(s) (e.g., DCI format 0_0, DCI format 1_0)
· Use of non-scheduling DCI formats.
· It is FFS which field(s) is used to be repurposed for the indication of the power saving technique if the repurpose of existing field(s) is used.
· FFS: New DCI format with size aligned with existing DCI format

Agreements:
Support UE-specific configuration of the search space set(s) dedicated to the PDCCH-based power saving signal/channel for UE to monitor outside Active Time
· Following the principle of Rel-15 search space configuration
· FFS: the corresponding UE behaviour in monitoring the power saving signal/channel outside Active Time
· FFS whether UE can further monitor the search space set(s) inside Active Time

In this contribution we discuss aspects of the power savings indication received both in the active time of the UE and outside the active time of the UE. 

Discussion
Power savings indication within the active time.
We consider below two scenarios where the UE may receive the power savings indication in the active time.

Go-to-sleep Indication

The UE can receive the go-to-sleep (GTS) signal in its active time and enter micro-sleep during a cDRX cycle. On receiving the GTS indication, the UE may sleep before DRX inactivityTimer expires. Figure 1 shows the concept of GTS indication wherein the UE receives a GTS indication from the gNB in its inactivityTimer duration and goes to sleep before the timer expires.




[bookmark: _Ref957435]Figure 1 UE goes to sleep on receiving a GTS indication before the inactivityTimer expires

The gNB may send a GTS indication to a UE when it does not have DL data to transmit to the UE. As the DRX configuration is UE-specific and the traffic to a UE is dependent on its application, a UE-specific GTS indication through an existing scheduling DCI format may be supported. It may be sufficient to use non-fallback DCI formats for indicating GTS to avoid specification impact to the fallback DCI.
Proposal 1: GTS indication through non-fallback DCI formats may be supported.
It would be beneficial to reuse an existing DCI with no modifications or with minimal additional fields to indicate the GTS. For example, format 1_1 based DCI may provide a GTS indication in a DL grant with either an additional field, e.g. “GTS”, introduced in the DCI or the existing unused bit(s). For example, the bit(s) of ‘bandwidth part indicator’ (BWPI) field may be re-purposed to indicate the GTS if there are extra unused bits of the BWPI field, i.e. a repurposed field “GTS-BWPI”. Figure 2 shows that the DCI providing the PDSCH grant itself indicates the GTS information.


Figure 2 UE receives GTS indication from the PDSCH grant
When the UE identifies the “GTS” or “GTS-BWPI” in the DCI, it may assume that the grant is for its current BWP and may go to sleep even if its InactivityTimer is still running. The duration of sleep may be until the next ON Duration of the cDRX cycle or may be configured to the UE by the gNB.
Proposal 2: Consider repurposing existing field (BWPI) in Rel.15 DCI formats to indicate GTS signalling in order to limit the signalling overhead.
If more than one bit of information has to be indicated through the GTS, such as duration of sleep, then additional fields may be introduced in the DCI.

Wake-up signalling in active time

It has been agreed that the UE monitors for a power savings signal to wake up in a monitoring monitoring occasion outside the active time, i.e. the outside-active-time-monitoring occasion (OATM). As shown in Figure 3, the active time of the UE may overlap with an OATM. Therefore, the wake-up signalling for the next On Duration may also be signaled through the CORESETs and monitoring occasions during the UE’s active time. Monitoring the OATM during the active time is an increased burden on the UE and preferably should be avoided.
Proposal 3: UE may receive wake-up signalling for the following OnDuration in its active duration.
Proposal 4: UE may not monitor the the OATM during its active time.

[image: ]
Figure 3 UE receives wake up signalling in active time for following On Duration

Power savings indication in the OATM period
It has been agreed to support a monitoring occasion offset prior to the start of the DRX On Duration. Together with this offset, the CORESETs and search spaces used in the active time may be reused for monitoring in the OATM. So existing BWP may be used for monitoring the power savings signal outside the active time.
Proposal 5: Existing BWP, CORESET and search space configurations in Rel. 15 may be used for monitoring outside the active time.

3. Conclusion
In this contribution, we discussed considerations for PDCCH based GTS indication and made the following proposals.
Proposal 1: GTS indication through non-fallback DCI formats may be supported.
Proposal 2: Consider repurposing existing field (BWPI) in Rel.15 DCI formats to indicate GTS signalling in order to limit the signalling overhead.
Proposal 3: UE may receive wake-up signalling for the following OnDuration in its active duration.
Proposal 4: UE may not monitor the the OATM during its active time.
Proposal 5: Existing BWP, CORESET and search space configurations in Rel.15 may be used for monitoring in outside the active time.
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