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1 Introduction
The rationales and requirements for public safety assigned D2D communication resource allocation were introduced in R1-143259 [1], R2-143322 [2]. In the case of LTE D2D for mission-critical tasks, it is required by public safety to ensure assigned D2D communication resources could be configured (at least semi-statically) for selected D2D communication groups, when needed, for Mode1 and Mode2. For release 12, the assigned D2D communication resource allocation has been considered by public safety as a priority due to the fact that RAN1 had agreed the resource selection scheme for Mode2 was a random selection by a Tx UE from SA pool and data pool respectively.
In order to support Mode2 resource allocation by a UE, RAN1 has reached the following agreements:

1. For Mode-2 communication and associated SA: 

· For transmission in a given scheduling period (i.e. including SA and data transmission), the UE selects a resource with equal probability from the available resources for the first transmission of SA, 

· Alt 0: No further details of the selection algorithm are specified in RAN1 specs 

· FFS:1 bit resource reservation announcement is included in SA to indicate that the resource is reserved in the next scheduling period, and the above selection avoids resources for which the UE has received a reservation announcement relating to this scheduling period.
2. For Mode 2:

· The transmitting UE may select the data frequency resource with equal probability out of the frequency resources that can be signalled by the SA

· Note that the size of the frequency resource for the data transmission is not part of the above equal-probability selection process.

3. From the UE perspective, at any given time instant, up to 4 mode 2 SA transmission pools can be available for selection at L1 

4. From the UE perspective, at any given time instant, up to 4 mode 2 data transmission pools can be available for selection at L1 

5. Note that there is a 1:1 association between an SA pool and a data pool, which is (pre-)configured for the receiver. 

6. The UE shall not expect to be (pre-)configured with SA pools which overlap.

Additionally RAN2 has reached the following agreements on Mode1 resource scheduling by eNB:
1. Group Index is informed to the eNB by BSR (either explicit or implicit).

2. The eNB is aware of Group ID, and mapping relation between Group ID and Group Index.

3. The UE reports Group ID, and mapping between Group ID and Group Index to the eNB. 

RAN1 and RAN2 agreements provide baselines for Mode1and Mode 2 D2D communications, but failed to address public safety requirements on configuring assigned D2D communication resources for selected groups that perform specific mission-critical tasks. The current D2D on LMR (Direct or Talk Around) is assigned with a narrowband channel and there is no voice service disruption as long as group members are within the communication range of the transmitter. Our primary concern on agreed random D2D resource selection is the possibility of voice service degradation/discontinuity at a critical moment, e.g. a team leader/supervisor of a police group operating off network communicating to a group of snipers on the roof fails to give a "shoot" or "don't shoot" voice message in time. In the case of LTE D2D, highly robust D2D communication resource allocation for selected groups, comparable to LMR Direct, is fundamentally required for public safety to ensure there is no voice service disruption due to D2D resource allocation.
This contribution discusses the issues on assigned D2D communication resource allocation for Mode1 and Mode2. Our intention is to ensure the robustness of resource allocation for release 12 LTE D2D is equal or exceed LMR Direct; otherwise it won’t be used by public safety for their mission-critical tasks.
2 Discussion 

For Mode1 whereby D2D resources are scheduled by eNB, designing assigned D2D communication resource allocation is more straightforward and could be accomplished with existing RAN2 agreements. That is, RAN2 has agreed that Group Index of intended transmission to a group is informed to an eNB by BSR from a Tx UE; and the eNB is aware of Group ID and mapping relation between Group ID and Group Index. Consequently, the eNB could schedule appropriated D2D resources to the Tx UE of the group based on network configured group information and operator’s policy. Moreover, how the assigned resources are reserved/scheduled by an eNB for selected groups is an implementation issue. It is noted that all cells in an incident area are heavily loaded with various traffics. The Group Index in BSR is a scheme that enables flexible resource allocation/reservation allowing the eNBs of heavily loaded cells to reserve minimum D2D resources only for selected groups that require assigned resources for their critical missions. It is different from the priority hierarchy among D2D groups for off-network MCPTT that is out of scope for release 12, which is currently discussed by SA1/SA2/SA6 and whose RAN impacts, if any, have not yet to be identified.
For Mode2, RAN1 has agreed maximum 4 L1 SA and data pools respectively at L1 (from a UE perspective at any given instance) and a selection scheme that is basically random. However, It is not clear that how Mode2 assigned D2D communication resource allocation for a group could be accomplished at L2 with 4 L1 pools under agreed frameworks of SA and data pools. From public safety perspectives more than 4 pools are required at L2 for D2D operations that normally involve allocating both shared and assigned radio resources to various task groups. For assigned resources (radio channel), once a Tx resource is assigned to a group there should be no contention for the same resource from other groups. Furthermore, an UE could be assigned to multiple groups (more than 4 groups) and it is required that separated resource pools for different CP lengths (different CP lengths cannot be mixed in the same pool). Hence, it has been expecting that a multiplexing scheme would be synthesized by RAN1/RAN2 to multiplex L2 resources (shared and assigned) over 4 L1 resource pools, such that flexible D2D communication resource allocation (radio channel) could be accomplished on a specific L1 resource pool. Based on flexible L2 resource allocation, a group that needs assigned D2D communication resources (radio channel) could be granted exclusive L2 SA and data resources without competing with other groups for transmission resources.
3 Proposals
In order to ensure robustness and flexibility of D2D communication resource allocation for public safety the following are proposed:
Proposal 1: RAN2 aims to support of assigned D2D communication resource allocation for Mode1.
Proposal 2: RAN1/RAN2 aims to support of assigned D2D communication resource allocation for Mode2.
Proposal 3: RAN1/RAN2 aims to support of flexible L2 resource allocation, such that a group that needs assigned D2D communication resources (radio channel) could be granted exclusive SA and data resources without competing with other groups for transmission resources.
Proposal 4: RAN2 sends LS to SA2 to confirm the group formation of the UE in the UE subscription.
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