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1 Introduction

Enhanced LTE D2D Proximity services WI includes the following objective regarding D2D communication [1]: 
 - 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.
In this document, we would like to see what should be considered in order to support UE2NW relay UE in D2D communication and what is status in other WG (SA2) regarding this feature. 
2 Discussion
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The main feature of the UE2NW relay UE is to forward the received packet destined to NW from PC5 interface to NW and similarly in other direction, it forwards the received packet destined to a remote UE from NW to the remote UE. Figure-1 describes the general steps for that operation. 
Figure-1. General steps for UE2NW relay UE operation
Step1: determination on when to transmit UE2NW relay UE discovery to remote UEs
As a UE2NW relay UE discovery mechanism, two different models, i.e. model A and model B, have been defined in [2]. However in RAN point of view, we have not considered any special handling to support model B. So we would like to focus on model A in this document. The main issue in the step1 is when the UE2NW relay UE starts transmission of the announcement to indicate its presence, i.e. UE2NW relay UE discovery, to remote UEs and when the UE2NW relay UE stops that transmission. If the UE2NW relay UE always announces its presence during the connected and idle state once it turns on, it may bring the significant power consumption. We may consider similar start and stop conditions for the transmission of UE2NW relay UE discovery as that of Rel-12 SLSS transmission, i.e. eNB command or measurement threshold based rule. However some may argue it can be left to the implementation, so there is no need to specify it. 
[Proposal-1]: RAN2 is asked to discuss whether we need to specify the start and stop conditions for the transmission of UE2NW relay UE discovery to remote UEs or we leave it to the UE implementation. 
Step2: transmission of UE2NW relay UE discovery

The main issue in the step2 is how to transport UE2NW relay UE discovery, i.e. whether to apply PC5-D transport option or to apply PC5-U transport option for the public safety discovery. Since the issue is handled in a separate contribution [3] according to the agenda, we skip it in this document. We think this issue should be first resolved before diving deeper into the step2. 

[Proposal-2]: RAN2 is asked to first resolve the transport option for the public safety discovery before diving deeper. 

Step3: selection of the reference UE2NW relay UE

There may be several detected UE2NW relay UEs in the proximity of a remote out-of-coverage UE. The main issue in the step3 is how the remote UE to select the reference UE2NW relay UE among the multiple detected UE2NW relay UEs. One of reasonable assumptions would be it is done based on S-RSRP. That would be similar to Rel-12 selection of synchronization source UE. However in order to do that, UE2NW relay UE should operate as a synchronization source UE or it should periodically transmit UE2NW relay UE discovery. Otherwise there should be no DMRS for S-RSRP measurements. We think it would be good if we reuse Rel-12 operations as much as possible, so we prefer UE2NW relay UE should operate as a synchronization source UE. With this approach, the corresponding measurement performance requirements can be also reused instead of introduction of new one. 
[Proposal-3]: selection of the reference UE2NW relay UE among the multiple detected UE2NW relay UEs is done based on S-RSRP. In order for S-RSRP measurement, the UE2NW relay UE operates as a synchronization source UE. 
Selection of the reference UE2NW relay UE may happen due to the mobility. Some may raise the issue whether we should do something special in AS layer for the service continuity when the reference UE2NW relay UE is changed. Considering UM is only applicable for D2D communication, we do not really see the need of it. Otherwise we should introduce a complex mechanism to enable a retransmission of a packet in UM mode or packet forwarding between the old UE2NW relay UE and the new UE2NW relay UE. Instead, a upper layer may handle it. 

[Proposal-4]: RAN2 will not introduce a special mechanism, e.g. a retransmission of a packet in UM mode or packet forwarding between two UE2NW relay UEs, for the service continuity at the reselection of UE2NW relay UE. 
Step4: transmission of packet destined to NW (in the remote UE side) and;

Step5: filtering of the packet destined to NW among received packets over PC5 (in the UE2NW relay UE side)
Once a remote UE selects the UE2NW relay UE and it has a data to sent to NW through the UE2NW relay UE, it transmits the packet destined to NW. The main issue in the step4 and the step5 is how to transmit the packet destined to NW over PC5 interface with enabling the UE2NW relay UE to distinguish the packet destined to NW among received packets over PC5 interface. One may argue there is no need of special care in AS layer. Since one2one communication can be done by grouping two UEs, a pair between a UE2NW relay UE and each remote UE can be grouped and the corresponding group id is included as L2 destination id for the packet destined to NW. However it may bring the lack of group ids and complexity of group managements. The other alternative is to make one2one communication between a UE2NW relay UE and a remote UE by including unicast id as L2 destination id. For instance, the UE2NW relay UE informs its relay id to remote UEs through the step2, so a remote UE includes this id as L2 destination id for the packet destined to NW through this UE2NW relay UE. Although there may be some change in the specification, e.g. to indicate if L2 destination id is for group communication or for one2one communication in a MAC or PDCP header, it is a clean solution and it is more aligned with SA2 status. 
[Proposal-5]: L2 destination id for one2one communication between a UE2NW relay UE and a remote UE is applied into the packet to be relayed in D2D communication.
Regardless of which way to go, we may need to ask SA3 about the security aspect. In principle, the packet destined to NW from a remote UE should not be visible even to the reference NW2UE relay UE due to the privacy. At the same time security failure in AS layer should not happen in that UE2NW relay UE otherwise a UE2NW relay UE will just discard the packet destined to NW. In addition the other UEs, who even belong to the same group, should not eavesdrop the packet destined to NW. With the observation in the above, the current security mechanism for D2D communication may not be sufficient. Since it is out of RAN2 area, it may be good to ask SA3 regarding this aspect. 
[Proposal-6]: RAN2 is asked to send LS to SA3 to consult the security aspects for the packet destined to NW over PC5.
Step6: change of path from PC5 to WAN and strong of the path association

Once the UE2NW relay UE filters out the packet destined to NW from PC5 interface, it should change path from PC5 (between the remote UE and the UE2NW relay UE) to WAN (between the UE2NW relay UE and the NW). We think it is done in the upper layer since it is L3 relay. For instance, the UE2NW relay UE modifies IP address as to make a source IP address from the remote UE to its own. Then the UE2NW relay UE will store the required path association information between PC5 and WAN. 
[Proposal-7]: RAN2 is asked to note the step6 is done in a upper layer so there is no need of special care in AS layer. 

Step7: transmission of the packet to NW

The UE2NW relay UE transmits that data to the eNB. Some issues can be raised as follow: 
- Question1: should the eNB be aware of whether the UE is UE2NW relay UE or not

- Question2: how to configure logical channel/radio bearer/AS level QoS information for the packet originated from remote UEs ?
- Question3: should the eNB allocate a resource in separate for the data originated from UE2NW relay UE itself and the data originated from remote UEs ? 

- Question4: how does the UE2NW relay UE perform prioritization between the data originated from UE2NW relay UE itself and the data originated from remote UEs or even among the data from different remote UEs ? 

For Q1, we think it would be helpful for the connection control, radio resource configuration, or scheduling. For instance, the eNB may need to configure radio resource for the packet from remote UEs or the eNB may command start of synchronization source UE (see proposal-3) if the eNB is aware of UE2NW relay UE. 

For Q2, one option would be that the eNB configures the corresponding information once it is aware of UE2NW relay UE. Another option would be to fix the corresponding configuration for the data destined to NW from PC5 or to associate with the default bearer since there is no QoS differentiation in D2D communication. 
For Q3, we do not really see the need of it. Also we see much specification efforts and challenges to support it. For instance, the buffer status report, PDCCH grant, prioritization, etc. should be further developed to handle data from UE2NW relay UE itself and data from remote UEs in separate. 
For Q4, we may use the current prioritization as a baseline. The issue may also have connection with Q2, e.g. if the eNB configures AS level QoS information for the data from PC5 and no QoS differentiation for the data from PC5. If we need to consider QoS differentiation for the data from PC5, a remote UE may also include the required QoS information either into the data part or into the header part since both the eNB and the UE2NW relay UE does not have any idea. In addition, some may argue group priority should be also considered in prioritization. 
[Proposal-8]: RAN2 is asked to discuss the possible issues in the step7 described in the above.
[Proposal-9]: the eNB should be aware of whether the UE is UE2NW relay UE or not.
[Proposal-10]: the eNB does not need to allocate a resource in separate for the data originated from UE2NW relay UE itself and the data originated from remote UEs. 

Step8: reception of the packet from NW and;
Step9: filtering of the packet destined to a remote UE among the received packets from NW and;

Step10: change of path from WAN to PC5;
We do not see the need of special care for the step8 and the step9 and the step10 are done in the upper layer based on the stored path association in the step6. 
Step11: transmission of packet destined to a remote UE
As described in the step4 and the proposal-5, L2 destination id for one2one communication between a UE2NW relay UE and a remote UE for the packet destined to the remote UE will be applied into the packet to be relayed in D2D communication. 
3 Conclusion

In this document, we see the possible issues in the UE2NW relay UE procedure and the following proposals are made. 
[Proposal-1]: RAN2 is asked to discuss whether we need to specify the start and stop conditions for the transmission of UE2NW relay UE discovery to remote UEs or we leave it to the UE implementation.

[Proposal-2]: RAN2 is asked to first resolve the transport option for the public safety discovery before diving deeper.

[Proposal-3]: selection of the reference UE2NW relay UE among the multiple detected UE2NW relay UEs is done based on S-RSRP. In order for S-RSRP measurement, the UE2NW relay UE operates as a synchronization source UE.

[Proposal-4]: RAN2 will not introduce a special mechanism, e.g. a retransmission of a packet in UM mode or packet forwarding between two UE2NW relay UEs, for the service continuity at the reselection of UE2NW relay UE.

[Proposal-5]: L2 destination id for one2one communication between a UE2NW relay UE and a remote UE is applied into the packet to be relayed in D2D communication.

[Proposal-6]: RAN2 is asked to send LS to SA3 to consult the security aspects for the packet destined to NW over PC5.

[Proposal-7]: RAN2 is asked to note the step6 is done in a upper layer so there is no need of special care in AS layer.

[Proposal-8]: RAN2 is asked to discuss the possible issues in the step7 described in the above.
[Proposal-9]: the eNB should be aware of whether the UE is UE2NW relay UE or not.

[Proposal-10]: the eNB does not need to allocate a resource in separate for the data originated from UE2NW relay UE itself and the data originated from remote UEs.
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