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1. Introduction

In RAN #67 meeting, the work item [1] for enhanced LTE D2D ProSe service was agreed, which includes enhancements to D2D communication. 

2) Define enhancements to D2D communication to enable the following features:

a) Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)

b) Priority of different groups support [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)
In this contribution, the design aspects on UE-to-Network relays operation are discussed. 
2. Discussion
As shown in Figure 1, L3 based UE-to-Network relay operation includes cellular link operation between eNB and Relay UE, and D2D link operation between Relay UE and Remote UE(s). From RAN1 perspective, the D2D communication enhancements for L3-based UE-to-Network relay operation are mainly focus on D2D link between Relay UE and Remote UE(s). Some potential issues need to be considered in Rel-13 D2D communication enhancement:

· Inter-monitoring between Relay UE and Remote UE(s) and resource allocation issue
· To support priority of different groups
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Figure 1: UE-to-Network Relays operation
2.1. Inter-monitoring between Relay UE can Remote UE(s) and resource allocation issue
Since L3 based UE-to-Network relay operation is used for network extension, the inter-monitoring performance between Relay UE and remote UE(s) needs to be better than that among remote UE(s). Considering the duplex issue, in order to fully inter-monitoring between Relay UE and Remote UE(s), it is naturally to adopt TDM multiplexing manner between UE-to-Relay link and Relay-to-UE link. Correspondingly, there are three potential options to resource allocation for both relay UE Tx and Remote UE Tx. 
· Option 1: Reuse legacy resource allocation mechanism in Rel-12 D2D communication

The Pros of this option is that there is no extra specification effort from RAN1 perspective. However, due to no Tx resource coordination between Relay UE and Remote UE(s), the inter-monitoring between Relay UE and Remote UE(s) would be an issue, which may impact the reliability of UE-to-Network relay operation. 
· Option 2: Tx Resource pool coordination between Relay UE and Remote UE(s)
For an instance, Tx Resource pools of Relay UEs and Remote UEs are orthogonal in time domain. Through Tx resource pool coordination between Relay UE and Remote UE(s), Relay UE can transmit traffic data in Tx resource pool of Relay UE, and Remote UE can randomly select Tx resource in the Tx resource pool of Remote UE(s). If the Tx resource pool between Relay UE and Remote UE(s) are multiplexed in TDM manner, then the fully inter-monitoring between Relay UE and Remote UE(s) can be satisfied, which can enhance the reliability of UE-to-Network relay operation. 
Correspondingly, this option needs introduce resource pool coordination mechanism between Relay UE and Remote UE(s), e.g. via pool priority or preconfiguration.  
· Option 3: Relay UE indicates the Tx resource of Remote UE(s) in semi-static manner
This option can also provide the inter-monitoring between Relay UE and Remote UE(s), if the scheduled Tx resource of Remote UE(s) are not used for transmission of Relay UE. Compare to option 2, option 3 can reduce the resource collision among Remote UE(s), which can improve the reliability of the D2D link from Remote UE to Relay UE. However, the specification effort would be higher than that in option 2.
Based on the above discussions, from the perspective of reliability for UE-to-Network relay operation, option 2 and option 3 can be further studied in Rel-13, which can provide better inter-monitoring between Relay UE and Remote UE(s).

2.2. Priority of different groups support
Physical layer requirements for applicability to voice, video for e.g. L3-based UE-to-Network are not clear yet for RAN1 work, which would impact RAN1 design. For example, as shown in Figure 1, if a Relay UE needs provide relay operation for multiple ProSe groups, there may be some potential issue due to SC-FDM transmission of relay UE no matter the same or different quality of service required for each link. As shown in Figure 2, when two ProSe groups are employed, due to the limitation of SC-FDM transmission, the traffic data of two ProSe groups shall be transmit in different SA period, and the two groups are differentiated by ProSe ID in SA. With the minimum SA period is 40ms, this will limit the number of ProSe groups due to the requirement of the relayed service. If large number of ProSe groups need to be supported, further enhancements need be considered in RAN1.  It is suggested that detailed requirements of UE-to-Network Relays including the level of requirement, e.g. priority only or detailed requirement from the existing QCI, requirement for each link or broadcast, requirements for different services, can be provided by the leading group of this WI.

[image: image2.emf]SA Data SA Data

……

SA period

Relay UE Tx Resource pool 

Relay UE to 

Prose Group 1

Relay UE to 

Prose Group 2


Figure 2: Multiple ProSe Group Relay operation
3. Conclusion 
In this contribution, the design aspects on UE-to-Network relays operation are discussed. Particularly, the following proposals are provided:
Proposal 1: The TX resource pools of Relay UE and Remote UE(s) are multiplexed in TDM manner, which can improve the reliability for UE-to-Network relay operation.Further resource coordination shall be studied.
Proposal 2: Send LS to the leading group of this WI for further information on details of performance requirements including the level of requirement, requirement for each group link or broadcast and requirements for different services.
4. References

[1]. RP-150441, “Revised WI: Enhanced LTE Device to Device Proximity Services”, Qualcomm Incorporated, Shanghai, China, 9th –12th March 2015
_1489476950.vsd
eNB1


Relay UE1


Remote UE1


Remote UE2


UE-to-Relay link 1


Relay-to-UE link 1


Cellular UL


Cellular DL


Remote UE3


Remote UE4


Prose group 1


Prose group 2


UE-to-Relay link 2


Relay-to-UE link 2



_1489477447.vsd
�

SA


Data


SA


Data


……


SA period


Relay UE Tx Resource pool 


Relay UE to 
Prose Group 1


Relay UE to 
Prose Group 2



