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1 Introduction
The most recent agreements about PDCCH-WUS offset were captured in RAN2#107bis [1] and in RAN1#98bis [2]:
Agreement 

1.  The PDCCH-WUS triggers a MAC entity to “wake up” to monitor PDCCH at reception of the PDCCH-based power saving signal/channel for the next occurrence of the drx-onDurationTimer. 

2.
The PDCCH-WUS is considered jointly with DRX i.e. it is only configured when DRX is configured.

3.
The PDCCH-WUS is monitored at occasions located at a configured offset before the start of the drx-onDurationTimer. The offset is part of physical layer design.
	Agreements:

Proposals:

The starting monitoring occasion of the PDCCH-based power saving signal/channel  is  configured with the monitoring occasion offset relative to the beginning of the DRX ON based on Rel-15 search space principle with possible new search space parameters.

· FFS: The parameters of search space configuration for the offset of the monitoring occasion

· The preferred offset value is the UE assistance information based on UE capability




Based on this, we discussed the procedures of how the PDCCH-WUS is used to indicate to the UE to wake up to monitor the onDuration in C-DRX from RAN2’s point of view.
2 Discussion
Regarding to the procedures of how the PDCCH-WUS works with DRX, the UE shall first indicate by dedicated signalling to gNB its capability for wake-up signal which may include the information of the supported minimum time offset before on duration C-DRX at which the WUS is transmitted. If gNB supports PDCCH-WUS, the gNB can make a right decision on whether to configure WUS and enable WUS for the UE. Of course, gNB can disable WUS for the UE if needed. A possible WUS process goes as the follows:
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Figure 1 illustration of a possible WUS process
1) The UE indicates its WUS capability to gNB which may include the information of the supported minimum time offset before on duration C-DRX at which the WUS is transmitted.
2) After acquisition of the UE capability, if gNB supports WUS and makes the right decision to enable WUS for the UE, the gNB can indicate the UE-specific WUS configuration to the UE along with UE’s DRX configuration or after UE’s DRX configuration considering UE’s WUS capability. The UE-specific configuration could contain a non-zero gap before the onDuration while other possible parameter list is up to RAN1 to decide;

3) After receiving the configuration, UE enables WUS;
4) When DL data for the UE arrives at gNB, gNB will use WUS prior to the onDuration for the scheduling;
5) UE applies UE-specific WUS-configuration for monitoring, i.e. if it detects the WUS, the UE will monitoring PDCCH for the following Onduration. Of course, during the DRX short cycles, the UE does not need to monitor WUS.
6) gNB decides to disable WUS. An example is huge amount of data arrival.
7) gNB can disable WUS or even decides to disable DRX by RRC signalling. 
8) When WUS is disabled, the UE monitors PDCCH according to legacy DRX. 

A typical way for gNB to configure PDCCH-WUS and enable PDCCH-WUS for the UE is to use rrcConnectionReconfiguration like message, which is sent after UE capability information is received by gNB. The disabling of PDCCH-WUS can also be configured by dedicated signalling in rrcConnectionReconfiguration like message. Some people may think of a more dynamic adaptation of WUS configuration to the traffic where the enabling or disabling of WUS can be easily adapted by lower layer signalling, i.e. MAC CE or L1 signalling which is pretty much like the dynamic DRX configuration.
However, we think it is not needed. The first reason is that it seems not essential to change the WUS configuration so fast on the condition that the dominant traffic type will not change so fast. Also, dynamic DRX configuration is not agreed yet. Meanwhile, the use of L1 signalling has the issues of WUS de-synchronization caused by detection errors. An example is the misdetection of a WUS reconfiguration (enabling WUS-> disable WUS) will result in lost data and increased latency since UE will start DRX onDurations according to WUS while in such case the network will not send WUS at all.
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Figure 2 illustration of WUS de-synchronization caused by detection errors
Thus PDCCH-WUS configuration of UE is managed by higher layers signalling in a semi-static manner would be the baseline. Similarly, for handover in NR, the target cell can provide the PDCCH-WUS configuration together with the DRX configuration in the handover command.
Like DRX parameters, WUS configurations are also set in order to fulfil the delay requirements of the services, they should not depend on whether CA is applied or not. In other words, the WUS configuration do not need to be re-configured when only CA is enabled or disabled to adjust the maximum throughput. Hence Activation and de-activation of CA does not necessarily require a reconfiguration of the WUS enabling/disabling.
Of cause, when the DRX is disabled to the UE, the PDCCH-WUS is disabled automatically.
Hence, we propose:
Proposal 1 The UE should report its PDCCH-WUS capability to the gNB.
Proposal 2 gNB can indicate the UE-specific PDCCH-WUS configuration to the UE along with UE’s DRX configuration or after UE’s DRX configuration;
Proposal 3 The PDCCH-WUS can be enabled/disabled semi-statically by the network by higher layer signalling.
Proposal 4 For handover in NR, the target cell can provide the PDCCH-WUS configuration together with the DRX configuration in the handover command to UE;
Proposal 5 Activation and de-activation of CA does not necessarily require a reconfiguration of the WUS enabling/disabling.
Proposal 6 When the DRX is disabled to the UE, the PDCCH-WUS is disabled automatically;
3 Conclusions

Based on the discussion, our proposals are provided as follows: 

Proposal 7 The UE should report its PDCCH-WUS capability to the gNB.
Proposal 8 gNB can indicate the UE-specific PDCCH-WUS configuration to the UE along with UE’s DRX configuration or after UE’s DRX configuration;
Proposal 9 The PDCCH-WUS can be enabled/disabled semi-statically by the network by higher layer signalling.
Proposal 10 For handover in NR, the target cell can provide the PDCCH-WUS configuration together with the DRX configuration in the handover command to UE;
Proposal 11 Activation and de-activation of CA does not necessarily require a reconfiguration of the WUS enabling/disabling;
Proposal 12 When the DRX is disabled to the UE, the PDCCH-WUS is disabled automatically.
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