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Discussion and Decision

1
Introduction
This contribution addresses some open issues on possible eNodeB control of transmission modes, i.e., Mode 1 (scheduled) and Mode 2 (autonomous), for UEs for D2D communication [1].
2
Discussion
2.1
Background
It has been agreed in [1] that in Mode 1 a transmiting UE requests transmission resources from an eNodeB and the eNodeB schedules transmission resources for transmission of Scheduling Assignment(s) (SA) and D2D user data. The transmitting UE therefore needs to be in RRC_CONNECTED state. In Mode 2, a transmitting UE is provided with a resource pool from which it may choose resources for “transmitting D2D communication”. One may question if that “transmitting D2D communication” means for both SA and D2D user data.

For reception of D2D communication, it is stated in [1] that a receiving UE is provided with a resource pool in which they attempt to receive  SA, regardless of D2D transmission mode used, i.e., Mode 1 or Mode 2. It is also stated that UE being either in-coverage or out-of-coverage “need to be aware of a resource pool for D2D communication reception”, but what exactly the “D2D communication reception” really refers to is not clarified: is it reception of data?

It is further stated in [1] that the eNodeB controls whether UE may apply Mode 1 or Mode 2 transmission and details are left FFS.
2.2
D2D Communication Modes
Providing UEs with a pre-configured resource pool for transmitting and receiving D2D user data beforehand is necessary for Mode 2 due to UE autonomous mode of operation. In this case, the pre-configured resource pool can be expected to have some pre-defined channelization and rule how individual resource elements or units should be divided and shared, as individual UE may autonomously select resources from the preconfigured resource pool to transmit or receive in a simple, effective and fair fashion. For Mode 1, the need for the eNodeB to provide UEs with a resource pool for transmitting and receiving D2D user data  is not clear, as the eNodeB schedules specific resources for UE to transmit data and receiving UEs may find the scheduled resources from the received  SA.

The statement that the eNodeB controls whether UE may apply Mode 1 or Mode 2 transmission in [1] implies that both Mode 1 and Mode 2 may be supported when in cell coverage and that the eNodeB providing the cell coverage for UE may have certain control over at least a part of the resource pool which is preconfigured to UE for Mode 2. It is noted that when being out of network coverage D2D enabled UE may be configured to use the entire network spectrum resources as the resource pool for D2D communication in Mode 2. But when in network coverage, at least the resource pool applicable for D2D communication in Mode 2 may be controlled by the eNodeB.
Proposal 1: In Mode 2, if the UE is in coverage, the eNodeB may signal the UE a cell specific resource pool for transmission and reception of D2D user data.

For security reasons, e.g., preventing irrelevant UEs from receiving or misusing resource pools of Mode 1 and Mode 2, the eNodeB may need to signal the information of resource pools in a secure fashion, e.g., ciphered and addressed to only relevant UEs. Thus, using a regular unciphered SIB to signal resource pools of Mode 1 and Mode 2 may not be suitable. Instead, some pre-configured common C-RNTI and/or ciphering key may be specified for signalling the resource pool.
Proposal 2: The eNodeB signals the resource pools for Mode 1 and Mode 2 in a secure fashion, e.g., ciphered and addressed to only relevant UEs.

In general, Mode 1 allows for more flexible resource allocation and optimization than Mode 2, as allocated resources in Mode 1 can be more dynamically controlled and collision can be avoided by the eNodeB. UE using Mode 1 to transmit D2D communication is considered in RRC_CONNECTED and therefore can be dedicatedly signalled the scheduled or allocated resources, e.g., by using L3 RRC or L1 PDCCH messages as in the regular cellular access mode of E-UTRAN. Provided that prioritized services for D2D broadcast communication are real-time voice, streaming or messaging services, semi-persistent scheduling (SPS) based resource allocation is rather preferable. In this regard, SPS based L3 RRC signalling can be applied in Mode 1 to indicate the transmission resources to the UE. However, details of such the RRC signalling message may depend on, e.g., how much relevant information can be pre-configured. The transmitting UE may use the indicated transmission resources received from the eNodeB as such or derive the actual resources to be used from that for SA.
Proposal 3: SPS based L3 RRC signalling is applied in Mode 1 to indicate the transmission resources to the UE. Details are FFS.

Having the eNodeB support and control of D2D communications is at least beneficial for Mode 2 if not required. Hence, considering special situations of PS usage in which the network coverage over mission-critical service area of interest (i.e. an incidence scene) is out of reach of core network services due to failure of the network connection (S1/X2) to the eNodeB, the eNodeB may still be able to function and provide the radio coverage over the service area of interest to assist and control D2D communication for PS users is rather desirable. The eNodeB may at least provide synchronization reference and some support of Mode 1 and Mode 2 for D2D communications of PS users.
Proposal 4: RAN2 should consider utilizing a functioning eNodeB but without S1/X2 backhaul connection (due to failure) to assist D2D communication of PS in a mission-critical service area of interest. Details are FFS.

3
Conclusion
This contribution has discussed some open issues on possible eNodeB controls of the D2D transmission modes, i.e., Mode 1 (scheduled) and Mode 2 (autonomous), for UEs. The following proposals are made:
Proposal 1: In Mode 2, if the UE is in coverage, the eNodeB may signal the UE a cell specific resource pool for transmission and reception of D2D user data.
Proposal 2: The eNodeB signals the resource pools for Mode 1 and Mode 2 in a secure fashion, e.g., ciphered and addressed to only relevant UEs.
Proposal 3: SPS based L3 RRC signalling is applied in Mode 1 to indicate the transmission resources to the UE. Details are FFS.
Proposal 4: RAN2 should consider utilizing a functioning eNodeB but without S1/X2 backhaul connection (due to failure) to assist D2D communication of PS in a mission-critical service area of interest. Details are FFS.
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