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Abstract of the contribution: This contribution proposes the key issue on power consumption efficiency support for indirect 3GPP communication for the Study on architecture enhancements to ProSe UE-to-Network Relay.
1.
Discussion
In this section, the requirements of power consumption efficiency for indirect communication are analyzed and the corresponding key issues are proposed.

Requirements for indirect 3GPP communication are documented in TS 22.278 [1]. As it can be seen in subclause 7B.2 of [1], the power consumption efficiency shall be supported:

· The use of Indirect 3GPP Communication should typically lead to a decrease in power consumption and shall not lead to an increase in power consumption at the Evolved ProSe Remote UE when compared to the Evolved ProSe Remote UE using the direct 3GPP communication for the same traffic.

To optimize the power consumption of IoT devices, some power saving functions have already been introduced in the current specification, e.g. Power Saving Mode (PSM) and eDRX.
PSM was introduced for reducing device power consumption. If a UE wants to use the PSM, it shall request an Active Time value and may request a Periodic TAU/RAU Timer value during every Attach and TAU procedure. When entering into PSM, the UE deactivates its Access Stratum functions, and stops all idle mode procedures. The UE shall resume Access Stratum functions and idle mode procedures by interrupts from mobile originated events like data transfer or signalling. A UE in PSM is not immediately reachable for mobile terminating (MT) services, and is available for MT services during the time it is in connected mode and for the period of an Active Time that is after the connected mode. 
eDRX was also introduced for reducing the UE’s power consumption. In order to negotiate the use of extended idle mode DRX, the UE requests extended idle mode DRX parameters during the attach procedure and the RAU/TAU procedure. The UE using eDRX is available for MT data and/or network originated procedures within a certain delay dependent on the DRX cycle value. 
To support power consumption efficiency for indirect communication for Evolved ProSe Remote UEs, the following key issues need to be addressed:
1)
How to coordinate the power saving function between Evolved ProSe Remote UE and Evolved ProSe Relay UE?

The Evolved ProSe Remote UE and Evolved ProSe Relay UE need to negotiate how to use the power saving function, e.g. eDRX or PSM. Considering the scenario that both the Evolved ProSe Remote UE and Evolved ProSe Relay UE determine to use PSM, and entering sleep mode after the Active Time period. The Evolved ProSe Remote UE may wake up to transfer mobile originated (MO) data or signalling, however the Evolved ProSe Relay UE may still be in sleep mode. In that case, the Evolved ProSe Remote UE could not transfer MO data or signalling via indirect communication in time.
2)
How to determine the parameters of the power saving function for indirect communication?

The Evolved ProSe Remote UE and Evolved ProSe Relay UE may request to use power saving function simultaneously. The network needs to determine the parameters of the power saving function for indirect communication, e.g. the Active Time value and Periodic TAU/RAU Timer value for PSM. The power saving requirements of both the Evolved ProSe Remote UE and Evolved ProSe Relay UE shall be considered.
3)
How to handle the mobile terminated data when the power saving function is used for Evolved ProSe Remote UE and/or Evolved ProSe Relay UE?

The Evolved ProSe Remote UE and Evolved ProSe Relay UE may become available for mobile terminated data at different times. For example, when there is MT data for the Evolved ProSe Remote UE in the network, the Evolved ProSe Remote UE becomes available while the Evolved ProSe Remote UE still remains in sleep mode. 
2.
Proposal
We propose to capture the following key issue into TR for Study on architecture enhancements to ProSe UE-to-Network Relay.
* * * * BEGINNING OF CHANGES * * * *
5
Key issues
5.x
Key Issue X: support of power consumption efficiency for indirect communication
To support power consumption efficiency for indirect 3GPP communication, the following key issues need to be addressed:

· How to coordinate the power saving function between Evolved ProSe Remote UE and Evolved ProSe Relay UE;
· How to determine the parameters of power saving function for indirect communication;
· How to handle the mobile terminated data when power saving function is used for Evolved ProSe Remote UE and/or Evolved ProSe Relay UE.
* * * * END OF CHANGES * * * *
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