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1 Introduction
This contribution discusses a possible method for waking up a UE in power efficient state on its NR interface, by leveraging its LTE connection. 
2 Discussion  
In NSA configuration, a UE can have separate MAC entities on its LTE and NR interfaces. This configuration allows a UE to have different and independent DRX configurations. 
When traffic load is low and wide bandwidth operation is not needed, UE’s NR interface can be switched to a power efficient state (e.g. C-DRX mode), while its LTE connection is used as its primary connection to handle most of its traffic. To maximize power saving, UE’s NR interface can be configured with a very long DRX cycle so that it spends most of its time in sleep state. However, power consumption and latency are always a tradeoff in DRX mode. The longer UE sleeps between cycles, the longer network has to wait if it has data for UE.  
One way to avoid this tradeoff is to leverage UE’s LTE connection in NSA configuration. When gNB needs to bring UE out of its power-efficient state on its NR connection, for example to transmit data to the UE, it sends a “wakeup” message, whose type and content are to be determined, to the UE via UE’s LTE connection. This message can tell the UE to deactivate or reconfigure its DRX configuration (e.g. reduce DRX cycle), or take other actions to switch back to a more active state on its NR interface. There might be different ways in how this message is sent to UE. For example, gNB may send this message in a transparent RRC container and simply have eNB relay this message to UE similar to other SN initiated RRC messages.

This method is particularly useful for saving power in NR multi-beam systems. In the DRX mode, multi-beam systems need to periodically perform beam management procedure to maintain active beams.  However, beam management procedure is power expensive, due to beam sweep performed in the procedure. It is therefore more power efficient to have long DRX cycles to minimize the power consumption. On the other hand, when constrained by latency requirement of most applications, DRX cycles generally can’t be too long. If the approach described above can be used to “wake up” a multi-beam system, the DRX cycle can be set to a very long duration. That would help minimize the overhead of beam management procedure without increasing the latency. We should also note that the total latency including backhaul in transferring the wake-up message should be in the order of msec while DRX cycle can be set to several seconds.
Therefore, we believe this idea is worth consideration by RAN2 and would like to make the following proposal:

Proposal.  For NSA configuration, discuss methods to leverage LTE connection to wake up UE in a power-efficient state on its NR connection. 
3 Summary
Based on the above discussions, we recommend RAN2 to discuss the following proposal: 
Proposal.  For NSA configuration, discuss methods to leverage LTE connection to wake up UE in a power-efficient state on its NR connection. 
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