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The UE power saving WID was revised in RAN#84 [1] to include objectives based on the conclusions of the RAN2 SI phase. The objective on the power saving signal/channel is the following:
1) Specify power saving techniques with PDCCH-based power saving signal/channel triggering UE adaptation in RRC_CONNECTED mode [RAN1, RAN2, RAN4] 

a) Specify procedures triggering a MAC entity to “wake up” to monitor PDCCH at reception of the PDCCH-based power saving signal/channel for the next occurrence(s) of the drx-onDurationTimer [RAN2, RAN1]

NOTE: Any change of PDCCH channel coding and payload interleaver is not in the scope
In this contribution, we discuss some remaining details of the UE power saving signal, and the functionalities of the power saving signal. 

Power saving signal outside the Active Time
When the PDCCH-based power saving signal is transmitted outside the Active Time, for example for the functionality of wake-up, as agreed in RAN2 the power saving signal is transmitted at a known fixed offset before on duration C-DRX. The value of this offset should then be part of the configuration of the power saving signal. The needed offset between the power saving signal and the start of the on duration C-DRX depends on implementation. For the purpose of power saving, it is better to minimize this offset. Some UE may process the power saving signal with a low capability receiver and therefore it would take longer for the UE to be ready to process the PDCCH with a full capability receiver at the beginning of the on duration. The transition from low power state to full power state may be done in stages and this impacts the needed offset. If the power saving signal is processed with a full capability receiver similarly to PDCCH processing during on duration, clearly the offset can be smaller. In order to fully utilize the UE capabilities UE can feed back to the network the minimum offset. The network may take this information into account when configuring the offset. It is then proposed 
Proposal 1: The time offset before on duration C-DRX at which the power saving signal is transmitted is configurable.
Proposal 2: UE sends to the network the information of the supported minimum time offset before on duration C-DRX at which the power saving signal is transmitted.
In a RAN1#96bis agreement [2] there is an FFS regarding whether the PDCCH-based power saving signal/channel is configured for triggering a single UE or UEs within a group. Assuming the power saving signal transmitted outside the Active Time and configured for triggering UE to or not to monitor the subsequent on duration(s), it is useful to trigger a group of UEs in order to reduce resource overhead. In this case the group of UEs are configured to monitor the same PDCCH-based power saving signal/channel. It is then proposed
Proposal 3: Outside Active Time, the PDCCH-based power saving signal can be configured for triggering a single UE or multiple UEs.
In a RAN1#97 agreement [3] there is an FFS regarding whether the PDCCH-based power saving signal/channel is configured for triggering UE to or not to monitor the subsequent single on duration or multiple on durations. The possibility that the triggering is for multiple ON durations is an advantage and can help achieve higher power saving gains. In that case the UE will not monitor the PDCCH-based power saving signal at the occasions associated with the subsequent ON durations. The PDCCH-based power saving signal needs to indicate the number of subsequent ON durations. It is then proposed
Proposal 4: Outside Active Time, the PDCCH-based power saving signal is configured for triggering UE to or not to monitor a single or multiple ON duration(s). 
Another FFS in the RAN1#97 agreements [3] is about whether the PDCCH monitoring occasions of the PDCCH-based power saving signal/channel can be in the same slot for multiple monitoring occasions. The monitoring of multiple occasions in the same slot may increase the receiver complexity, hence the benefits needs to be identified before supporting this feature. This needs further discussion.
Proposal 5: The benefits of multiple PDCCH monitoring occasions of the PDCCH-based power saving signal/channel in the same slot need to be identified before supporting multiple PDCCH monitoring occasions in the same slot. 
Short and long DRX cycle can be used by the UE. The wake-up signal can be used with long or short DRX cycle if configured.  The design of the power saving signal is independent of the length of the DRX cycle.
Proposal 6: The wake-up signal is used when short or long DRX cycle is configured. 

Functionalities of power saving signal
The power saving signal can be transmitted during Active Time or outside Active Time and can support different functionalities. Besides wake-up, the power saving signal can be used for cross/same-slot scheduling switching and indicate the default minimum K0/K2, MIMO layer adaptation, etc. Another functionality of the power saving signal can be PDCCH skipping. The power saving signal for PDCCH skipping can be transmitted during Active Time or outside Active Time and indicates that PDCCH monitoring should be skipped for a certain period. This was investigated during the study phase [5] and further discussed in previous RAN1 meetings. Our view [4] is that PDCCH skipping should be supported in Rel-16 UE power saving. 
Since the power saving signal can support various functionalities and can be transmitted during Active Time or outside Active Time, it is useful that the design of the PDCCH-based power saving signal for the different purposes is similar for reducing complexity and standardization effort. For example the same DCI format can be used for power saving signal during Active Time and outside Active Time. 
Proposal 7: The design of the power saving signal should take into account that multiple power saving functionalities can be supported during Active Time or outside Active Time. RAN1 should strive for commonality in design of power saving functionalities.
There are several other functionalities of the power saving signal that were discussed and investigated during the study phase and in the past two RAN1 meetings of the WI. One is the go-to-sleep function which was investigated and discussed in RAN1, and listed in the RAN1#96b agreement on power saving techniques associated with C-DRX. This discussion should continue in RAN1. Other aspects were decided to be investigated in RAN1and made pending the WID revision in RAN#84: Triggering RS transmission, CSI report, and PDCCH monitoring periodicity. At this stage of the WI, we should not take more time on these aspects in Rel-16. They can be considered, if necessary, in Rel-17. Further discussion can be found in [4].
Proposal 8: For UE power saving, functionalities other than wake-up should be carried by a PDCCH-based signal transmitted outside the Active Time, e.g., the go-to-sleep functionality should be considered as per RAN1 agreement and RAN discussion.
Proposal 9: No further work on triggering RS transmission, CSI report, and PDCCH monitoring periodicity should be done in Rel-16. Consider them, if necessary, in Rel-17. 
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Conclusions
This contribution provides our views on the Rel-16 UE power saving work, which lead to the proposals as follows:
Proposal 1: The time offset before on duration C-DRX at which the power saving signal is transmitted is configurable.
Proposal 2: UE sends to the network the information of the supported minimum time offset before on duration C-DRX at which the power saving signal is transmitted.
Proposal 3: Outside Active Time, the PDCCH-based power saving signal can be configured for triggering a single UE or multiple UEs.
Proposal 4: Outside Active Time, the PDCCH-based power saving signal is configured for triggering UE to or not to monitor a single or multiple ON duration(s). 
[bookmark: _GoBack]Proposal 5: The benefits of multiple PDCCH monitoring occasions of the PDCCH-based power saving signal/channel in the same slot need to be identified before supporting multiple PDCCH monitoring occasions in the same slot. 
Proposal 6: The wake-up signal is used when short or long DRX cycle is configured.
Proposal 7: The design of the power saving signal should take into account that multiple power saving functionalities can be supported during Active Time or outside Active Time. RAN1 should strive for commonality in design of power saving functionalities.
Proposal 8: For UE power saving, functionalities other than wake-up should be carried by a PDCCH-based signal transmitted outside the Active Time, e.g., the go-to-sleep functionality should be considered as per RAN1 agreement and RAN discussion.
Proposal 9: No further work on triggering RS transmission, CSI report, and PDCCH monitoring periodicity should be done in Rel-16. Consider them, if necessary, in Rel-17.
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