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1 Introduction
In RAN#71 plenary, the SI FeD2D [1] was established but the potential study scope is to be determined. During the discussion, the following objectives are listed as candidates. In this document, we discuss the objectives and give our proposals.
1. [bookmark: OLE_LINK7][bookmark: OLE_LINK8] Study and define a generic UE-to-Network Relay architecture, including methods for the network to identify, address, and reach a remote UE via a relay UE. [RAN2]
a. Study the possibility of a common solution supporting the following use cases: [RAN2]
i. UE to network relaying over non-3GPP access (Bluetooth/WiFi), where E2E QoS may not be guaranteed. 
ii. UE to network relaying over LTE sidelink. Assess standard impact of E2E QoS. 
iii. Unidirectional and bidirectional UE to network relay.
b. [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Investigate potential impacts to protocol stack, procedure and signalling mechanisms, such as authorization, connection setup, UE mobility, parameter configuration and security, allowing multiple remote UEs via a relay UE. [RAN2, RAN3] 
c. [bookmark: OLE_LINK11][bookmark: OLE_LINK12]Path selection/switch between the cellular link (Uu air interface) and relay link and provide service continuity [RAN2, RAN3]. 
2. Study necessary LTE sidelink enhancements.
a. Introduce additional evaluation assumptions to the sidelink evaluation methodology defined in TR 36.843 focussing on analysis of wearable use cases [RAN1].
b. [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Identify mechanisms to enable more efficient, reliable, and/or low complexity/cost & low energy sidelink [RAN1, RAN2, RAN4].
c. Study additional co-existence issues with adjacent carrier frequencies that may arise due to the new mechanisms identified [RAN4].
2 Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15]Study and define a UE-to-Network Relay architecture in which methods the network could identify, address, and reach a remote UE via a relay UE
The UE-to Network relaying method specified in Rel-13 is L3-based relay, which is transparent to AS layer, the remote UE is hidden behind relay UE and invisible to network. The method does not differentiate the traffic of the remote UE from that of the relay UE in RAN level, and make remote UE live out of network control. Network cannot identify remote UE and it’s very hard for operators to charge remote UE
The end-to-end service security between remote UE and network cannot be guaranteed due to no security method in PC5 interface. If relay mechanism is expected to take effect in commerce area, it is necessary to resolve the security issue.
In addition, when a remote UE is out of coverage, the UE cannot be paged. When a MT service occurs, the call will fail, which leads to customer complaints.
Besides, in current L3-based UE-to-Network relay mechanism, relay UE needs to encapsulate L3 IP packages, which increases relay UE implementation complexity and relay data delay.  
One method to avoid or alleviate the abovementioned issues is to define a Layer-2 based UE-to-Network Relay, in which the data of remote UE is transferred to eNB as layer 2 PDU format, and enable remote UE to be visual to RAN.
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Proposal 1: Study and specify a method for network to identify, address and reach a remote UE.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Proposal 2: Define a Layer 2-based UE-to-Network relay solution in Rel-14.
Study the scenarios in which multiple communication technologies exist between remote UE and relay UE
Nowadays, wearable devices to satisfy different demands are extensively popular through the whole word, and these wearable devices can be connected with the user’s smartphone via short-distance technologies and further can be relayed to the network by the smartphone. A variety of short-distance technologies are widely employed in the communication field, e.g. WLAN, Bluetooth, ZigBee. Therefore, if it is expected that device to device technology is expended to commerce cases, different short-distance communication technologies between remote UE and relay UE should be considered.


Figure 1: UE to network relay with a variety of PC5 telecommunication technology
Proposal 3: The UE-to-Network relay solution should be compatible with different short-distance between remote UE and relay UE.
On the other hand, LWA was introduced in Rel-13, and the data can be transmitted through WLAN path between eNB and UE. However, considering the possible impact on WLAN network and the limited time budget in Rel-14, RAN2 study should focus on the LTE technology between Relay UE and eNB.
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Proposal 4: The Uu interface between Relay UE and eNB should be based on LTE technology.
Investigate the potential methods to enable remote UE to establish connection with eNB
In current device to device mechanism, remote UE is invisible to eNB and there is no RRC connection exists. Hence, remote UE is out of control of the eNB, the remote UE’s service continuity and security cannot be guaranteed. A possible way is to enable remote UE to establish RRC connection with eNB via relay UE, especially for out of coverage remote UE. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 5: RAN2 should investigate a mechanism to establish RRC connection for remote UE via relay UE.
Path selection/switch between the cellular link (Uu air interface) and relay link
In current specification, the data path is selected by UE based on the link quality of Uu interface and sidelink interface under the control of eNB. However, in reality deployment, in order to utilise the Uu interface resource or PC5 interface resource to a maximum extent and guarantee UE service continuity, additional aspects can be considered for link selectin as following.
· The load status on Uu interface and PC5 interface. When a large UEs connects with eNB via Uu resource or via PC5 resource, some UEs can be switched between Uu link and sidelink. This can improve resource efficiency on air interface.
· The power status of relay UE. Because relay UE is moving and is impossible to always connected with external power. Hence, service continuity for remote UE should be taken into account when relay UE is powering off. On the other hand, the power status can also be applied on sidelink path selection.
· The status of relay UE. For example, the relay operation of relay UE is switched off based on user preference but direct communication operation is still switched on. Then the data link for remote UE should be switched to Uu link or another sidelink for service continuity purpose.
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Proposal 6: RAN2 investigates path selection/switch between Uu link and sidelink based on the status information, e.g. load status, relay UE power status, relay operation status, etc.
Identify mechanisms to enable low complexity sidelink
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Device to device mechanism has a potential wide future on MTC device deployment. In Rel-13, great effort was made on two classes of low complexity MTC features, i.e. 1.4MHz and 200KHz bandwidth with up to 1000bit TBS capability. If a new low complexity device is intended to be introduced for device to device, substantial investigation and evaluation needs to be done about the actual benefits on the aspect of low complexity. Considering the time budget in RAN1 and RAN2, it is natural and reasonable to reuse these two low complexity features in the device to device mechanism. 
Proposal 7: Support two classes of low complexity MTC features, i.e. 1.4MHz and 200KHz bandwidth with up to 1000bit TBS capability in device to device mechanism.
Another issue is for low complexity device to device feature, that whether all the devices or only part of them have the same low complexity characteristics. The scenarios can be illustrated in Figure 2 and Figure 3.


Figure 2: devices in a D2D communication are have different low complexity characteristics


Figure 3: Devices in a D2D communication are have same low complexity characteristics
In figure 2, devices in direct and relay communications are using different bandwidths and the smart phone is a normal UE if acting on a relay UE.
In figure 3, all the devices in a D2D communication are using same bandwidth, e.g. 200KHz. Furthermore, the relaying device is also using 200KHz bandwidth in Uu interface.
In reality network, both scenarios are possible and hence should be support in specification.
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: _GoBack]Proposal 8: Both different and same complexity characteristics in a low complexity D2D communication should be considered.
Conclusion
In this contribution, we discuss the current optimised paging mechanism and give our observation and proposal.
Proposal 1: Study and specify a method for network to identify, address and reach a remote UE.
Proposal 2: Define a Layer 2-based UE-to-Network solution in Rel-14.
Proposal 3: The UE-to-Network relay solution should be compatible with different short-distance between remote UE and relay UE.
Proposal 4: The Uu interface between Relay UE and eNB should be based on LTE technology.
Proposal 5: RAN2 should investigate a mechanism to establish RRC connection for remote UE via relay UE.
Proposal 6: RAN2 investigates path selection/switch between Uu link and sidelink based on the status information, e.g. load status, relay UE power status, relay operation status, etc.
Proposal 7: Support two classes of low complexity MTC features, i.e. 1.4MHz and 200KHz bandwidth with up to 1000bit TBS capability in device to device mechanism.
Proposal 8: Both different and same complexity characteristics in a low complexity D2D communication should be considered.
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