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1. Introduction
RAN1#92 has agreed that:

· The non-zero gap from the end of the configured maximum WUS duration to the associated PO is configurable
FFS the configuration is explicit or implicitly derived
In RAN2 Email discussion [101bis#22][MTC/NB-IoT R15] “Progress open issues on WUS”, the specific issue of long gaps for UEs equipped with a “Wake Up Receiver” (WUR) was discussed. A draft proposal was made; Proposal 7: Wait for RAN1 to conclude on the gap between WUS and start of PTW before deciding on the capability.
In this contribution some of the issues around configuring the gap value and how a UE uses WUS based on that are discussed.
2. GAP between the end of WUS and PO

The gap between the end of WUS and PO is mainly needed for UEs to wake up from deep sleep states. The longer the (e)DRX cycle, the more likely the UE will want to get into a deep sleep state to save power but it will take longer to wake-up, so long gaps are useful. WUR equipped UEs may need a longer gap for the main receiver to start. Long gap values, will delay paging and really long delay values (>1 sec) could affect core network implementations (e.g. MME).  Also, having different gaps for different (e)DRX values will be very complex for the network so a single system wide gap should be the goal and the gap value should be large enough for UEs to wake from sleep states but short enough to not affect the MME, so the following proposal is made:

Proposal 1: The gap between the end of WUS and PO is configurable by SI between 20-200ms.

For longer eDRX values, it may save more UE power to go into a deep sleep state and use MPDCCH than to use WUS with a light sleep state, so it should be possible for the UE to use WUS for short (e)DRX values but NOT use WUS for longer eDRX values. Thus, a UE may indicate it supports WUS but not want to use WUS for all the eDRX values. 

Proposal 2: The UE can set the WUS capability bit if it supports WUS for at least some DRX values (i.e. not all eDRX values need to be supported)

No additional signalling is needed since the UE requests the eDRX period and should only enable WUS when requesting eDRX periods it supports.  The network can override the UE requested eDRX but should only assign shorter eDRX periods which the UE would also have to support. 
Another consideration is when the UE capability has been set as WUS enabled upon RRC connection and then after this, the UE (or the application) wants to request an eDRX period longer than what the UE supports for WUS. In this case, the UE could have to do some RRC re-configuration and re-send the WUS capability indicating it is not supported.  Alternatively, the eDRX request could also include a bit to indicate whether the UE requests to use WUS or not. Whether or not this additional signalling is needed is FFS.

Proposal 3: RAN2 is requested to decide if additional signaling is needed to indicate if the UE requests WUS for a particular eDRX value. 

3. Conclusion
Proposal 1: The gap between the end of WUS and PO is configurable by SI between 20-200ms.

Proposal 2: The UE can set the WUS capability bit if it supports WUS for at least some DRX values (i.e. not all eDRX values need to be supported)

Proposal 3: RAN2 is requested to decide if additional signaling is needed to indicate if the UE requests WUS for a particular eDRX value. 

