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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]During the RAN#73 plenary meeting, the feD2D study item was approved. The objectives of the study item are listed as following [1]: 
1. Study and evaluate a generic Layer 2 evolved UE-to-Network Relay architecture, including methods for the network to identify, address, and reach a evolved Remote UE via an evolved ProSe UE-to-Network 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). 
ii. UE to network relaying over LTE sidelink. 
iii. [bookmark: OLE_LINK22][bookmark: OLE_LINK23]Unidirectional and bidirectional UE to network relay.
b. Investigate potential impacts to protocol stack, procedure and signalling mechanisms, such as authorization, connection setup, UE mobility, parameter configuration and security, allowing multiple evolved Remote UEs via an evolved ProSe UE-to-Network Relay UE.[RAN2] 
c. [bookmark: OLE_LINK24][bookmark: OLE_LINK25]Study path selection/switch between the cellular link (Uu air interface) and relay link and provide service continuity and QoS [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,RAN2].
b. [bookmark: OLE_LINK30][bookmark: OLE_LINK31]Identify mechanisms to enable QoS, reliable, and/or low complexity/cost & low energy sidelink [RAN1, RAN2, RAN4].
This study item will focus on below coverage scenarios:
· Evolved Remote UE and evolved ProSe UE-to-Network Relay UE are EUTRAN in-coverage. 
· Evolved ProSe UE-to-Network Relay UE has a Uu connection to the eNB and evolved Remote UE can be in enhanced coverage (enhanced coverage implies that the UE is connecting to the network via NB-IOT or Rel-13 MTC in CE mode).
· Evolved ProSe UE-to-Network Relay UE is in EUTRAN coverage and evolved Remote UE is out of coverage of EUTRAN.

[bookmark: OLE_LINK66][bookmark: OLE_LINK67]In RAN1 #88bis meeting, regarding feD2D sidelink resource allocation and resource configuration, below agreements are achieved [2]: 

Agreement:
· The following enhancements for sidelink unicast communication are studied further: 
· eNB controlled resource allocation and configuration for communication between Relay and Remote UE
· eNB decision on resource allocation is relayed to Remote UE by Relay UE
· Relay UE assisted resource allocation and configuration under eNB control
· Remote UE assisted resource allocation 

Agreement:
· Three sidelink resource configuration options are further analysed
· TDM between PSCCH / PSSCH from UE and system perspective (Similar to R12)
· [bookmark: OLE_LINK62][bookmark: OLE_LINK63]FDM between PSCCH / PSSCH from UE and system perspective (Similar to R14)
· FDM between PSCCH / PSSCH from system perspective but TDM from UE perspective

In this contribution, we focus on the mechanism of feD2D sidelink resource allocation and resource configuration and present our views on detailed schemes.

Discussion
Resource allocation:
[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK45][bookmark: OLE_LINK46]Based on above three identified coverage scenarios, in case that both remote UE (w/o CE technology) and relay UE are in the coverage of a same eNB, the sidelink communication between relay UE and remote UE can be based on eNB downlink signaling/scheduling, which is similar to legacy sidelink communication mode 1/3. In case that the remote UE is out of coverage of the eNB and cannot communicate with the eNB directly, the communication between remote UE and eNB has to be aided via a relay UE with bidirectional sidelink transmission. The relay UE and the remote UE can autonomously select resource from the eNB preconfigured resource pool similar to legacy sidelink communication mode 2/4. The relay UE can also assist the eNB to perform resource allocation in the above scenarios based on eNB dynamic or preconfigured information indication to further reduce the power consumption of the remote UE. For example, in order to reduce unnecessary retransmission caused by half-duplex collision between the relay UE and the remote UE, the relay UE can determine the transmission and reception pattern among its paired remote UE(s) and itself. This pattern can be generated by the relay UE or the eNB based on e.g., buffer status of relay UE and/or remote UE.
Proposal 1: Relay UE assists eNB to perform resource allocation for sidelink communication.

Sub-channel based resource pool configuration
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]In RAN1#88bis, sub-band/sub-channel based resource pool is discussed for discovery message transmission [3]. It tried to solve the reception problem on bandwidth limited remote UE. Furthermore, a relay UE can operate in a full bandwidth, while a remote UE, with capability of e.g. 6RBs bandwidth, may fail to receive the message from this relay UE or take a long time to detect this relay UE transmission. The same problem also effects on sidelink communication, therefore sub-band/sub-channel based communication resource pool should be considered as well. In detail, eNB preconfigured a resource pool consisting of one or multiple sub-band(s)/sub-channel(s) for relay UE and remote UE, the candidate size of a sub-band/sub-channel can be fixed to e.g. 6RBs corresponding to the maximum bandwidth of  BW limited UE. Relay UE can perform resource selection for remote UE and dynamically schedule remote UE in selected sub-band/sub-channel. In addition, to support wideband remote UE communication, one transport block can be spanned on multiple adjacent sub-bands/sub-channels. 
Proposal 2: Sub-band/sub-channel based communication resource pool should be considered for bandwidth limited UE.

Sidelink resource configuration
[bookmark: _GoBack]For sidelink resource configuration, three options have been agreed as mentioned in section 1. In Rel-14 V2V, the main motivation to support FDM based SA pool and associated data pool and transmission of SA and its associated data on same subframe are to meet the low latency requirements and to mitigate half-duplex problem of V2V communication. In feD2D communication, half-duplex problem can be solved by relay UE assisted resource allocation in section 2.1, and the enhancements should focus on QoS, reliable, and/or low complexity/cost & low energy sidelink rather than latency. If transmission of SA and its associated data are in the same subframe, they can be regarded as multi-cluster transmission, i.e. SA is transmitted in one cluster and data is transmitted in another cluster. Multi-cluster transmission will break the single carrier property of SC-FDMA and increase the complexity/cost compared to single cluster SC-FDMA, especially for low complexity remote UEs. So transmitting SA and its associated data transmitted in same subframe is not the suitable. In Rel-12 D2D, SA and data pool are in TDM manner from UE and system perspective. Many SAs can be transmitted in SA pool, and it causes more inband emission of SA. From UE and system perspective, FDM based SA pool and data pool has advantage of inband emission mitigation of SA. But it still cannot avoid inband emission between SA and data. Based on these considerations, we slightly prefer to FDM between PSCCH/PSSCH from system perspective but TDM from UE perspective.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 3: For sidelink resource configuration, FDM between PSCCH/PSSCH from system perspective but TDM from UE perspective is slightly preferred.

Conclusions
In this contribution, we discussed the sidelink resource allocation configuration of feD2D. To support the bandwidth limited wearable device and complexity requirement of Remote UE. The following proposals are provided:
Proposal 1: Relay UE assists eNB to perform resource allocation for sidelink communication.
Proposal 2: Sub-band/sub-channel based communication resource pool should be considered for bandwidth limited UE.
Proposal 3: For sidelink resource configuration, FDM between PSCCH/PSSCH from system perspective but TDM from UE perspective is slightly preferred.
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