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1 Introduction
In RAN 1 #89 meeting [1], some agreements about FeD2D resource control scheme are achieved as below:
· eNB can schedule sidelink transmission resource for Remote and Relay UE transmission by sending sidelink grant
· Relay UE can forward sidelink grant generated by eNB to Remote UE
· Relay UE can control sidelink radio-resources used for transmission and reception by Remote UEs within sidelink resource pools which are configured by eNB
· FFS control signaling details
· For Relay UE assisted resource allocation, the following control signaling options are considered
· SCI
· Higher layer signaling (e.g. MAC CE) 
In this contribution, we present some detail analyses of the resource schemes mentioned above and present some further issues that should be discussed.
2 Resource schemes
2.1 eNB direct scheduling
The eNB direct scheduling scheme can be used for Relay UE and in-coverage Remote UE in both bidirectional and unidirectional modes.  In this scenario, the normal Uu connection should be setup between Remote UE/Relay UE and eNB, and then the eNB schedules Sidelink resources for the UEs directly, as illustrated in Figure 1.
[image: FeD2D 2-1 eNB scheduling]
Figure 1: eNB direct scheduling Relay UE and Remote UE
After connected with eNB, Relay UE or Remote UE receives downlink control information (DCI) indication from eNB and acquires Sidelink resources allocation and then transmit the data on assigned Sidelink resources.  The design of DCI should be analyzed for eNB direct scheduling.
[bookmark: _GoBack]According to the analyses in companion contribution [2], Rel-12/Rel-14 Sidelink resource pool scheme are not suitable for the feD2D scenario.  Furthermore, DCI format 5/5A is design based on Rel-12/Rel-14 Sidelink resource pool, neither of them is appropriate as format 5 indicates numbers of PSSCH subframes by TRP during a resource pool period and format 5A indicates sub-channels in frequency and is designed to assign initial transmission and retransmission within limited overhead.
 Observation 1: DCI format 5/5A should not be reused in the feD2D scenario.
Considering the above issues, a new DCI format to schedule the Relay UE and Remote UE should be determined based on the resource pool configuration scheme used for feD2D. Since unicast communication is applied between Relay UE and Remote UE, the Sidelink channel status, transmission feedback can be reported to eNB and then the resource allocation, control parameter indicated in DCI can be determined based on this information.  
Meanwhile, the retransmission of the SCI or data may not be necessary for the Relay UE and Remote UE.  Considering this, the indication field in the new DCI of the Sidelink unicast should be designed according to the transmission scheme, such as single SCI resource and data resource, or single SCI resource and double data resources, etc.  
In addition, since there are no essential differences between the Relay UE and Remote UE Sidelink transmission, a single DCI format should be used for both Relay UE and Remote UE resource scheduling and identified by dedicated RNTI.
Proposal 1:  A new DCI format should be determined according to the feD2D resource pool and UE transmission scheme.
Proposal 2:  A uniform DCI format should be used to indicate resource allocation for Relay UE or Remote UE.
2.2 eNB indirect scheduling
In the eNB indirect scheduling scheme, eNB performs Sidelink resource scheduling for Relay UE and for Remote UE through signaling relayed by Relay UE, as illustrated in Figure 2.
[image: FeD2D 2-3 eNB indirect scheduling]
Figure 2: eNB indirect scheduling
Besides the eNB direct scheduling scheme issues stated above, some additional issues should be discussed for the indirect scheduling scheme. The additional two questions are list below:
· Question 1:  How Relay UE identifies a DCI is for its own Sidelink resource assignment or for Remote UE belongs to it?
· Question 2:  How Remote UE identifies a SCI is used to indicate Relay UE its own transmission or a scheduling for Remote UE itself?
With the indirect scheduling scheme, eNB schedules Sidelink resource for both Relay UE and Remote UE and the resource indication of them cannot be contained in a single DCI as the overhead of DCI is limited.  That is to say, the Relay UE may need to receive two sorts of DCI, one for itself and the other one for the Remote UE.  
A simple way to resolve the issue in question 1 is to provide a tag in DCI, such as one bit, to indicate the current DCI is related to a Relay UE or Remote UE.  Considering the case that one Relay UE is servicing multiple Remote UEs, this scheme may need to be upgraded by changing the one bit tag to an indication field for the UE index.  The scheme for multiple Remote UEs require more bits in DCI and needs a mechanism to make a Remote UEs index list, which should be known by both eNB and Relay UE.  Another way is to use different RNTIs to scramble the DCI but this scheme will significantly increase the complexity of blind detection of the Relay UE.
Addressing question 2, similar with the situation of DCI, when Relay UE obtains Sidelink resource allocation from eNB, it should indicate its transmission by SCI, or forward the scheduling information to the Remote UE also in SCI.  From the Remote UE perspective, if the Relay UE and the Remote UE share the same PSCCH resource pool, a decoded SCI should be able to determine whether it indicates the Relay UE PSSCH transmission or a scheduling grant.  
Similarly, containing a tag in SCI to identify the meaning of the SCI is a simple way to resolve the issue in question 2.  Moreover, with less load limitation for SCI, it is feasible to include a UE ID with several bits in SCI, such as a short RNTI.  Although it can be resolved by adding a UE ID in SCI, the sharing PSCCH resource pool of the Relay UE and all Remote UEs requires additional blind decoding and SCI analyses and may not be feasible for bandwidth limited Remote UEs.
As discussed above, the eNB indirect scheduling scheme may cause more complexity and more signaling overhead than direct scheduling. So, our view point is that this scheme should be considered with lower priority. 
Proposal 3:  The eNB indirect scheduling scheme entails more complexity and standard effort, so it should be considered with lower priority.
2.3 Relay UE scheduling
Relay UE scheduling scheme is available for both in-coverage and out-of-coverage Remote UEs, but not for the Type 2 Remote UE which has no capability of SL receiving, as shown in Figure 3.  Since the Relay UE scheduling scheme do not need eNB for direct control of the Remote UE, it can decrease the complexity for eNB scheduling.
[image: FeD2D 2-2 Relay UE scheduling]
Figure 2: Relay UE direct scheduling
In order to avoid potential resource conflict between Relay UEs when the Relay UE scheduling scheme is used, a dedicated resource pool should be allocated at least for each Relay UE and the corresponding Remote UEs.  With the dedicated resource pool, the Relay UE selects PSCCH/PSSCH resources to transmit signals to the Remote UEs or schedule Remote UEs transmitting.
The key issues for Relay UE scheduling Sidelink resources are the same as for the above question 2. Furthermore, we should also address the question listed below:
· Question 3:  How Remote UE identifies a scheduling SCI is for itself or for other Remote UE which belong to same Relay UE?
Actually, question 3 also exists in eNB indirect scheduling scheme, but it may be more common in the Relay UE scheduling scenario.  Similarly, with the solutions for question 2, by indicating the UE ID in SCI, it can be identified whether the SCI is a Sidelink grant for current Remote UE or not. 
Proposal 4: Dedicated resource pool for Relay UE should be assigned for Relay UE scheduling scheme.
Proposal 5: SCI identification mechanism should be designed, more details FFS.
2.4 Remote UE selecting resource
The Remote UE selecting scheme can reuse the resource sensing and selection process of V2X communication.  Based on a pre-configured resource pool or a dedicate resource pool, such as a Relay UE resource pool, a Remote UE can choose resources for transmission, as shown in Figure 4.
[image: FeD2D 2-4 Remote UE selection]
Figure 4: Remote UE sensing and selecting resources
Different from V2X communication, the Remote UE selects resources to transmit signal to the Relay UE in unicast mode, not broadcast mode as in V2X.  In other words, the resources used by the Remote UE should be received by the Relay UE and it is not related to other UEs on Sidelink. That makes it possible to limit the range of resources in which the Remote UE chooses resources. For example, if a dedicated resource pool is configured for one or more Remote UEs, and the Remote UEs are related to the same Relay UE, then it may reduce the incidence of resource selection and benefit the Relay UE detection.
Proposal 6: Dedicated resource pool for Remote UE should be assigned for Remote UE selection scheme.
Based on above discussion, we propose to use eNB direct scheduling scheme and Remote UE resource selection scheme for feD2D communications. The other schemes should be considered with lower priority.
Proposal 7: Study on eNB direct scheduling and Remote UE associated resource scheme with higher priority.
3 Conclusions
In this contribution, we analyzed some feasible resource and control schemes for feD2D relay communications and some observations and proposes are presented as follows:
 Observation 1: DCI format 5/5A should not be reused in the feD2D scenario.
Proposal 1:  A new DCI format should be determined according to the feD2D resource pool and UE transmission scheme.
Proposal 2:  A uniform DCI format should be used to indicate resource allocation for Relay UE or Remote UE.
Proposal 3: The eNB indirect scheduling scheme entails more complexity and standard effort, so it should be considered with lower priority.
Proposal 4: Dedicated resource pool for Relay UE should be assigned for Relay UE scheduling scheme.
Proposal 5: SCI identification mechanism should be designed, more details FFS.
Proposal 6: Dedicated resource pool for Remote UE should be assigned for Remote UE selection scheme.
Proposal 7: Study on eNB direct scheduling and Remote UE associated resource scheme with higher priority.
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