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1
Introduction
In last RAN2 #93bis meeting, the following agreements were reached. It is clear that power efficiency, service continuity and QoS aspects have been addressed. In this contribution, based on this agreement, 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.

	Agreement in RAN2#93bis
=>
The study item will study the following coverage scenarios: 1) remote UE and relay UE are in-coverage 2) relay UE has a Uu connection to the eNB and remote UE can be in extended coverage  (extended coverage implies that the UE is connecting to the network via Rel-13 MTC or NB-IoT in CE mode)
=>
Based on SA1 service requirement and in collaboration with SA2, study service continuity between new relay [CB on terminology] (PC5 or non-3GPP) and QoS aspects.
=>
The primary objective should be to address power efficiency for the wearable device (this is applicable to all UE categories).  Bit rate improvements are not excluded.
=>
For now we consider to study how sidelink communication can be done with eMTC BW limitation. 

=>
FFS if we will include NB-IoT UEs based on RAN1 TUs, use cases, and impacts.


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, the priority handling based on ProSe Per Packet Priority (PPPP) is supported only for resource allocation. 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.
Observation1: in Rel-12/13 D2D, there are some deficiencies on PC5 for commercial D2D relay, e.g. no QoS support, little consideration on power consumption and complexity, low efficiency.
2.2 Potential Enhancements on PC5
Taking into account the above observation and the objective of this study item targeting wearables and IoT use cases, some enhancements for wearable/IoT devices working as short range and low power devices and connecting to the network behind a smart phone can be considered as following:
1> QoS support: In the requirements from SA WG, the following aspect related to QoS is covered:

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

In order to satisfy the QoS requirement for the services provided to a remote UE, 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 existing Uu QoS requirements should be studied on PC5. 
2> Low 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. RAN2 agreed that the primary objective should be to address power efficiency for the wearable device (this is applicable to all UE categories) in R14. So some power saving enhancements for D2D should be considered, such as DRX, or using relay link only.
Proposal 2: Power saving enhancements should be considered for D2D.
3>NB-IoT has been specified with a motivation to reduce the power consumption of IoT devices. D2D relay mechanism can enable NB-IoT UEs to further achieve lower power consumption. Therefore, it is beneficial to support D2D relay mechanism for NB-IoT.

Proposal 3: Sidelink should be supported by NB-IoT UEs.

4> 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.

For complexity/cost reduction one potential mechanism is reduction of maximum bandwidth, and RAN2 has already agreed to study sidelink communication with eMTC BW limitation.

Besides that, minimizing the number of receive RF chains and reduction of peak rate are possible mechanisms for complexity/cost reduction.There are at least 2 receiving RF chains over PC5 and Uu according to current LTE specifications. Due to low capacity requirement for wearable/IoT devices, supporting sidelink with fewer receiving RF chains is possible and beneficial. The cost of wearable/IoT devices can be saved by minimizing the number of receiving RF chains in both RF and baseband processing aspects. On the other hand, peak rate reduction can further save the UE cost by reducing the L1 buffer requirement.
Proposal 4: Minimizing the number of receiving RF chains, and reduction of peak rate should be considered for PC5 to reduce UE complexity/cost.
5> Enhancements on sidelink transmission efficiency. For UE autonomous resource selection, some sensing mechanisms can be applied to alleviate the collision problem and improve the transmission efficiency. However, for both mode 1 and mode 2, currently there is no mechanism for the transmitting UE to be aware of D2D link quality and perform corresponding link adaptation; and the UE just blindly performs a fixed number of retransmissions, which may reduce the transmission efficiency. In order to improve sidelink transmission efficiency, The relay UE can be enhanced to manage the resources based on link adaptation for the transmission between the relay UE and the remote UE, to enable efficient and reliable sidelink with less overhead. At the same time, power consumption of the relay UE should also be considered.
Proposal 5: The relay UE can be enhanced to manage the resources based on link adaptation for the transmission between the relay UE and the remote UE.
2.2 PC5 Text proposal

Based on the objectives in the WID [1] and the observations in this paper, we would like to propose the following refined objectives in the 2nd bullet of WID.

	-------------------------------------------------------------Text of WID--------------------------------------------------------------------

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 [RAN2, RAN1, RAN4].
i. Study power saving mechanisms for low power/complexity UEs especially over PC5 as the first priority, e.g., DRX over PC5 [RAN2, RAN1].
ii. Study QoS support on PC5 [RAN2].
iii. Study mechanisms to support sidelink for NB-IoT and eMTC e.g. minimize the number of receiving RF chain, reduce peak rate, reduce bandwidth etc [RAN1, RAN2].
iv. Study solutions to improve PC5 transmission efficiency, such as scheduling-like function, link adaption and etc [RAN1, RAN2].
c. Study additional co-existence issues with adjacent carrier frequencies that may arise due to the new mechanisms identified [RAN4].

-------------------------------------------------------------Text of WID--------------------------------------------------------------------


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.

Observation1: in Rel-12/13 D2D, there are some deficiencies on PC5 for commercial D2D relay, e.g. no QoS support, little consideration on power consumption and complexity, low efficiency.
Proposal 1: The existing Uu QoS requirements should be studied on PC5. 
Proposal 2: Power saving enhancements should be considered for D2D.

Proposal 3: Sidelink should be supported by NB-IoT UEs.

Proposal 4: Minimizing the number of receiving RF chains, and reduction of peak rate should be considered for PC5 to reduce UE complexity/cost.

Proposal 5: The relay UE can be enhanced to manage the resources based on link adaptation for the transmission between the relay UE and the remote UE.
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