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1
Introduction
In SA#71 meeting, it was approved new WID [1, 2] on remote UE access via relay UE. Accordingly in RAN #71, it was approved a new WID [3] to enhance LTE Device to Device, UE to Network Relays for IoT and Wearables which is led by  RAN2.
	Agreement in RAN#71
TD RP-160677, Further Enh. to LTE D2D, UE to Network Relays for IoT and Wearables SI (RAN2-led)  

1. 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.
<omitted>
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. 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].


	Agreement in SA#71

The following aspects will be covered:

· The communication between the remote UE and the relay UE to use either E-UTRA or WLAN.

· The 3GPP system to support a user traffic session of a remote UE to be relayed to the network via a relay UE.

Note: The remote UE has the functionality to directly connect to the EPC without a relay.

· Security related requirements for communication from the remote UE to the EPC.

· Evaluate what 3GPP services that the 3GPP system will be able to support on a remote UE connecting through a UE acting as a relay including e.g. emergency calls. In addition, it is also needed to consider if the 3GPP system need to support service continuity or fallback (e.g. CS Fallback) for those services.

· Service requirements regarding different ownership and different HPLMNs of the remote UE and relay UE. 

· Basic service requirements regarding charging aspects for respective MNO subscriptions.

· What roaming scenarios that the 3GPP system will support regarding roaming of a remote UE and connecting though an available relay UE in the visited network or a roaming relay UE. 

· Service requirements regarding UE consent and/or MNO control of remote UE connecting through relay UE.

· Service requirements on QoS for the services provided to a remote UE connected via a relay UE.

· Service requirements regarding PLMN selection.

· Lower power consumption and lower complexity aspects for the remote UE.




In this contribution we will discuss the potential enhancement on PC5 in UE-To-NW by considering the progress in SA WGs and refine objectives of the WID accordingly.
2
Discussion 
2.1 Limitations of PC5 for commercial D2D relay

3GPP has defined requirements for UE-to-network relay in TS 22.278 but these requirements are restricted to the use of public safety only, preventing applicability to consumer use cases such as wearable and IoT. 
There are some limitations in PC5 defined for R13 D2D as following:

1) No QoS support. In Rel-13 D2D communication, priority handling based on ProSe Per Packet Priority (PPPP) is supported. Specifically, there are two resource allocation modes supporting priority handling. For scheduled resource allocation, RAN2 has agreed that the UE can report the priority information included in LCG ID of the Sidelink Buffer Status Report (SL BSR), and the eNB can allocate resources according to the priority information. For UE autonomous resource selection, RAN2 has agreed that up to 8 resource pools can be configured to the UE, and each pool can be associated with a list of priorities (i.e. PPPPs). However, except the priority handling mechanism, there are no other mechanisms specified in Rel-13 to guarantee other QoS requirements such as latency and capacity, which are the key requirements for commercial services. 
2) Little consideration on power consumption and complexity. The Rel-12/13 D2D is specified for public safety, which has no strong requirements for low power consumption and low complexity. However, for commercial cases (e.g., IoT and wearable) these requirements have already been considered in other work items such as eMTC and should continue to be considered in this study for the UE-to-Network relay.
3) Low efficiency. Rel-12/13 D2D communication may be based on UE autonomous resource selection, for which UEs should randomly select sidelink resources in the configured resource pools. This kind of mechanism allows UEs transmitting D2D in idle state and saves scheduling overhead, but may cause collisions between transmissions and thus leads to low efficiency on sidelink.
2.2 Potential Enhancements on PC5
The objective of this study item is to study enhancements to UE-to-network relaying and to the LTE D2D framework for applications targeting wearables and IoT use cases. Wearable/IoT devices may work as short range and low power devices, connects to the network behind a smart phone, and some enhancement can be considered as following:
1> QoS support: the end-to-end QoS for wearables/IoT communication should be supported, which includes QoS guarantee in PC5 interface between the remote UE and the relay UE. Similar to existing QCIs specified for Uu, the QoS related requirements such as priority, packet delay budget, packet error loss rate and guaranteed bit rate should be considered in PC5 as well. Based on the PC5 performance, networks can adjust the Uu scheduling accordingly to guarantee the e2e QoS of the remote UE.
Proposal 1: The QoS requirements including priority, packet delay budget, packet error loss rate and guaranteed bit rate should be satisfied in PC5. 
2> Lower power consumption. Wearable/IoT devices usually have small battery and need to work for a long time, so most of them are very sensitive for power consumption. Some power saving enhancements for D2D should be considered, such as DRX.
Proposal 2: Some power saving enhancements, such as DRX, should be considered for D2D.

3> Low complexity/Low cost. Wearable/IoT devices work as short range and low power devices and they are connecting to the network behind a smart phone. The requirement of low cost/complexity and power consumption would be the key requirement for applications targeting wearables/IoT devices use cases.
There are some mechanisms which can be considered for complexity/cost reduction, such as minimizing the number of receive RF chains, reduction of maximum bandwidth and reduction of peak rate. There are at least 2 RF chains over PC5 according to current D2D specifications. Due to low capacity requirement for wearable devices, minimizing the number of receive RF chains is especially reasonable and beneficial. The cost of wearables can be saved by minimizing the number of receive RF chains in both RF and baseband processing aspects.
Proposal 3: Some Low complexity/Low cost enhancements, such as minimizing the number of receiving RF chains, reduction of maximum bandwidth and reduction of peak rate should be considered for D2D.
4> Enhancements on PC5 transmission efficiency. For UE autonomous resource selection, some mechanisms like Listen-before-talk can be applied to alleviate the collision problem and improve the transmission efficiency. For massive connection, some mechanisms to enable efficient sidelink can be considered, such as introducing scheduling-like function in relay UE, link adaptation, etc. In Rel-13 eD2D, the relay UE does not have scheduling function to assign resource for the transmission and reception from and to remote UE. For Rel-14 FeD2D, the scheduling-like function can be supported to allow relay UE manage the resources for the transmission between relay UE and remote UE, to enable efficient and reliable sidelink with less overhead to have constant managing by eNB. For Rel-14 FeD2D, link adaption with close loop feedback can be also introduced to make the sidelink transmission reliable.
Proposal 4: Some enhancements such as scheduling-like function in relay UE and link adaptation can be considered to improve transmission efficiency.
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Figure 1: Overview of MIoT support (from [4, 5])

5> Support the communication between the remote UE and the relay UE to use either E-UTRA or WLAN/Bluetooth: To consider only the PC5 case, this requirement does not add anything.  But it means that PC5 enhancements for relaying shall not exclude WLAN/Bluetooth from working, for example, the relay architecture should not assume just PC5 transport.
Proposal 5: PC5 enhancement should not prevent the architecture to support other technologies.
3
Conclusion

In this contribution, the limit on PC5 in D2D relay and potential enhancement objects on PC5 for FeD2D are discussed. And we propose the potential enhancement objects on PC5 could be enabled in Rel-14.

Proposal 1: The existing QoS requirements including priority, packet delay budget, packet error loss rate and guaranteed bit rate should be satisfied in PC5. 

Proposal 2: Some power saving enhancements, such as DRX, should be considered for D2D.
Proposal 3: Some Low complexity/Low cost enhancements, such as minimizing the number of receive RF chains, reduction of maximum bandwidth and reduction of peak rate should be considered for D2D.

Proposal 4: Some enhancements such as scheduling-like function in relay UE and link adaptation can be considered to improve transmission efficiency.

Proposal 5: PC5 enhancement should not prevent the architecture to support other technologies.
4
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