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1.
Introduction

In the last meeting, RAN2 discussed the power saving signal/channel with DRX, and made agreements as below,
Agreements

-
RAN1 can focus on the design on the signal/channel.   From RAN2 perspective, the power saving signal/channel scheme is considered jointly with DRX.  RAN2 assumes that the WUS scheme is linked/associated to DRX.   RAN2 should study the impact to c-DRX. 

-
RAN2 assumes that RAN1 will downscope the solutions as soon as possible

There are two types of power saving signal/channel. One is a signal to indicate wake-up for a UE in DRX sleep state, a.k.a WUS, and other is a signal to indicate sleep for a UE in DRX wake-up state. In this document, we present our view on DRX mechanism related WUS.
2.
Discussion 
2.1
Location of WUS
The concept of WUS is that a UE performs or skips PDCCH monitoring on the next onDuration in next DRX cycle depending on the WUS indication. This scheme is considered to reduce power consumption on UE side by avoiding unnecessary PDCCH monitoring. 
In TR 38.840 [1] for power saving, the location of WUS is considered before onDuration or at the beginning of onDuration as following,
	[TR 38.840 5.1.4]

For power saving scheme with UE adaptation to the DRX operation for further study
-
UE adaptation of its behavior to the DRX operation for UE power consumption reduction

-
When is configured with power saving signal/channel, power saving signal/channel as the indication whether to wakeup or not before or at the beginning of DRX ON duration
-
At least for the indication of PDCCH monitoring


If WUS is transmitted at the beginning of onDuration, the UE should perform WUS decoding and PDCCH buffering at the beginning of onDuration at the same time, and decodes the stored PDCCH based on the result of WUS decoding. Since RF chain and baseband should be kept "ON" for detecting WUS and PDCCH buffering, this method is not efficient from the power saving point of view.
However, if WUS is transmitted before onDuration, i.e. the location of WUS is at least N symbols/slots before the corresponding onDuration, the UE determines whether to monitor PDCCH on the next onDuration based on the received WUS. Since RF chain and baseband can be “OFF” if the WUS indicates not to monitor the next onDuration, this method has a positive impact on power saving. Therefore, WUS for the next onDuration should be transmitted at least N symbols/slots before onDuration, where N is FFS and can be determined by RAN1/RAN4.
Proposal 1. The WUS for the next onDuration is transmitted at least N symbols/slots before the onDuration
2.2
Indication of WUS

There are two options that WUS indicates whether to start onDuration or not as below,

- Option 1. WUS indicates PDCCH monitoring.

- Option 2. WUS indicates PDCCH skipping.

In Option 1, the UE monitor PDCCH on next onDuration only if the UE monitor WUS and it is received, and does not monitor PDCCH on next onDuration if WUS is not received. In Option 2, the UE does not monitor PDCCH on the next onDuration only if the UE monitor WUS and it is received, and monitor PDCCH if WUS is not received.
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Figure 1. Example of the number of the transmitted WUS 
In both options, there is no difference in terms of UE power saving because the UE should monitor WUS at the expected WUS opportunity. However, from the network point of view, the frequency of WUS transmission can be different depending on options and it can be considered that the option with less number of WUS transmission is more efficient.

The UE is in RRC_CONNECTED when UL/DL scheduling is occurred frequently, and if there is no more scheduling for the UE, the network will make the UE to go to RRC_IDLE or RRC_INACTIVE. With this assumption, as shown in Figure 1, Option 1 requires frequent WUS transmission as much as the number of scheduling, but less number of WUS transmission is required in Option 2. Therefore, it seems more beneficial that WUS indicates onDuration skipping in RRC_CONNECTED.

Proposal 2. WUS indicates onDuration skipping in RRC_CONNECTED.
Proposal 2 means that the UE starts onDurationTimer when WUS is not received.

3.
Conclusion
In this contribution, we present our view on WUS associated with DRX mechanism, and propose as following,
Proposal 1. The WUS for the next onDuration is transmitted at least N symbols/slots before the onDuration.

Proposal 2. WUS indicates onDuration skipping in RRC_CONNECTED.
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