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1 Introduction

At the RAN#97 meeting, an updated SID for Low Power Wake-up Signal and Receiver was approved including the following objectives [1].


	The study item includes the following objectives:
· Identify evaluation methodology (including the use cases) & KPIs [RAN1]
· Primarily target low-power WUS/WUR for power-sensitive, small form-factor devices including IoT use cases (such as industrial sensors, controllers) and wearables
· Other use cases are not precluded
· Study and evaluate low-power wake-up receiver architectures [RAN1, RAN4] 
· Study and evaluate wake-up signal designs to support wake-up receivers [RAN1, RAN4] 
· Study and evaluate L1 procedures and higher layer protocol changes needed to support the wake-up signals [RAN2, RAN1] 
· Study potential UE power saving gains compared to the existing Rel-15/16/17 UE power saving mechanisms, the coverage availability, as well as latency impact of low-power WUR/WUS. System impact, such as network power consumption, coexistence with non-low-power-WUR UEs, network coverage/capacity/resource overhead should be included in the study [RAN1]
Note: The need for RAN2 evaluation will be triggered by RAN1 when necessary.
-	



At RAN2#123bis [2], connected mode aspects were discussed and the following agreements were made; amongst others, based on an AT123bis [510] email discussion [3].

RAN2 assumes that the Intention with LP-WUS indication in connected is to trigger MR PDCCH monitoring. 
Option 1: to relate LP-WUS with DRX: Network can configure LP-WUS outside MR DRX active time. In that case, LP-WUS can trigger MR PDCCH monitoring to start procedures related to DRX timer(s). FFS which timer and whether/how it may co-exist with R16 DCP.
UL transmission by MR also triggers PDCCH monitoring by MR. 
Option 2: to have LP-WUS transparent to current MAC operation (might not have impact to MAC)
P1: Capture the LP-WUS using option that LP-WUS has similar functionality as Rel-16 DCP in TR. 
P2: Capture the LP-WUS using option that LP-WUS could be used at any time outside DRX active time to indicate UE to enter into active time in TR.
P3: FFS whether to capture the LP-WUS using option that LP-WUS could be used after the beginning of drx-onDurationTimer in TR. 
P4: Capture the LP-WUS using option that LP-WUS could be used when C-DRX is not configured in TR and FFS the detail. 
P8: FFS whether it is possible that LP-WUS and DCP are configured for a UE and UE use only one of them at any time e.g. depend on network configuration or link quality. 
P9: FFS whether LP-WUS could be used in conjunction with DCP. 
P12. Capture the pros/cons and RAN2 impacts for duty cycle and continuous mode for LP-WUS in TR. 
[bookmark: OLE_LINK105]For the long email discussion on the TR, can also add some limited scope for Idle mode, e.g. the general dependency LP-WUS information carrying capability -> functionality, for confirmation/agreement next meeting. 


In the post meeting email discussion [4], the following aspects have been discussed for connected mode. 

· LP-WUS and DCP
· LP-WUS in relation to drx_onDuration
· Impact on SPS and CG for LP-WUS

In this contribution, we discuss our view on some RAN2 related aspects related to, LP-WUS and DCP and LP-WUS in relation to drx_onDuration.

2 Discussions on  LP-WUS/WUR in RRC Connected mode
The LP-WUS/WUR study has been finalized by RAN1, and RAN2 has only one meeting left.

2.1 LP-WUS and DCP
The potential of coexistence of LP-WUS and DCP is under discussion. In [3], we expressed our view that we think that option 2, “LP-WUS replaces DCP and these two types of wakeup signals are not configured/used simultaneously”; would save the most energy.

Though we think that the overhead of using two different, but similar, wake-up schemes together would only create risk for misalignment and extra signalling and implementation effort in both the UE and network.
So, we think LP-WUS should work as an alternative to DCP, not as an additional step for wake-up. It should be possible for the UE to be configured to use one of the methods. The selection could optionally be based on UE preference/capabilities or relevant use case.

Proposal 1:  Capture in the TR that the LP-WUS is used as an alternative to DCP.

2.2 LP-WUS related to drx_onDuration
In [3], it was discussed that there could be a benefit for power saving purpose for XR traffic to let the UE monitor LP-WUS instead of PDCCH monitoring while the drx_onDurationTimer is running. The benefit would be to handle unpredictable jitter, and hence reduce the uncertainty period of PDCCH monitoring. Though, since the Connected mode DRX periodicity is more statically configured, and that jitter potentially could also imply early or late arrival of packets, even outside PDCCH monitoring period, the potential wake-up signal should preferably not be related to the PDCCH monitoring period.

If the LP-WUS can be received during the PDCCH monitoring period, i.e. after the drx-onDuration timer is started, the location of the PDCCH monitoring period may depend on the transition time for the Main radio to get ready to receive on PDCCH after being triggered by the LP-WUR. Basically, it would be more beneficial to not start the drx-onDuration timer until the Main Radio is triggered by the LP-WUR, hence adjusting the PDCCH monitoring window according to the jitter, and thereby also being able to configure a short PDCCH monitoring period to receive the DL data. 

As mentioned in draft TR-38.869 [4], even a transition time 6 ms in case of light sleep, may be too long for the XR jitter range of +/- 4 ms.

Proposal 2: RAN2 to further discuss adjusting the start of the PDCCH monitoring period and the drx-onDurationTimer for the MR (MainRadio) to get operational.

3 Summary
In this contribution, we have discussed our views on aspects related to.LP-WUS and DCP and LP-WUS in relation to drx_onDuration.

Proposal 1: Capture in the TR that the LP-WUS is used as an alternative to DCP.

Proposal 2: RAN2 to further discuss adjusting the start of the PDCCH monitoring period and the drx-onDurationTimer for the MR (MainRadio) to get operational.
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