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1. Introduction 
RAN2#85 made following agreements on resource allocation for D2D Communication.
	Agreements
1
All UEs (Mode 1 (“scheduled”) and Mode 2 (“autonomous”)) are provided with a resource pool (time and frequency) in which they attempt to receive scheduling assignments.
 FFS how the resource pool is configured/provided to UEs in or out of coverage. (e.g. pre-configured; provided by eNB in SIB; forwarded by UEs in coverage to UEs out of coverage)

2
In Mode 1, a UE requests transmission resources from an eNB. The eNB schedules transmission resources for transmission of scheduling assignment(s) and data. 

2a
In Mode 1, the UE sends a scheduling request (D-SR or RA) to the eNB followed by a BSR based on which the eNB can determine that the UE intends to perform a D2D transmission as well as the required amount resources. 

2b
In Mode 1, it is FFS how the eNB indicates the transmission resources to the UE. 

2c
In Mode 1, the UE needs to be RRC Connected in order to transmit D2D communication. 

3
For Mode 2, UEs are provided with a resource pool (time and frequency) from which they choose resources for transmitting D2D communication.
3a
The eNB controls whether UE may apply Mode 1 or Mode 2 transmission. Details FFS. 

FFS: For Mode 2, UEs in the “edge of coverage”, obtain the transmission resource pool by the eNB (e.g. SIB signalling).

FFS: For Mode 2, UEs out of coverage it is FFS how they obtain the transmission resource pool (e.g. pre-configured; from other UEs; …).



RAN1#76 made following agreements on resource allocation for D2D communication.
	Agreements:
· From a transmitting UE perspective a UE can operate in two modes for resource allocation:
· Mode 1: eNodeB or rel-10 relay node schedules the exact resources used by a UE to transmit direct data and direct control information
· FFS: if semi-static resource pool restricting the available resources for data and/or control is needed
· Mode 2: a UE on its own selects resources from resource pools to transmit direct data and direct control information
· FFS if the resource pools for data and control are the same
· FFS: if semi-static and/or pre-configured resource pool restricting the available resources for data and/or control is needed
· D2D communication capable UE shall support at least Mode 1 for in-coverage

· D2D communication capable UE shall support Mode 2 for at least edge-of-coverage and/or out-of-coverage

· FFS: Definition of out-of-coverage, edge-of-coverage, in-coverage

Agreement:
· For example, definition of coverage areas is at least based on DL received power



Based on above agreements and discussion points, this document would discuss followings, 
- Coverage states and resource allocation modes
- How Mode 2 UE obtains the transmission resource pool by the eNB.
2. Discussion
We agree D2D UE would have 4 states identified in [2]. These four states can be summarized as following table.

Table 1: 4 states of coverage
	Coverage states
	eNB DL coverage
	eNB UL coverage
	Whether eNB configured D2D resource information is obtained from the other D2D UE
	Possibility of resource allocation mode

	State 1
	Yes
	Yes
	-
	Both mode 1 and 2 are possible

	State 2
	Yes
	No
	-
	Only mode 2 are possible

	State 3
	No
	- 
	Yes
	Only mode 2 are possible

	State 4
	No
	- 
	No
	Only mode 2 are possible
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Identification of D2D UE states
Resource allocation mode 1 Tx is only possible in state 1 as mode 1 requires request and obtains the resource from eNB. This requires both uplink and downlink coverage. The remaining states are only possible by resource allocation mode 2 Tx.
In order to avoid the collision between WAN and D2D resource, eNB should restrict the resources used for D2D. Such resource restriction can be directly received from eNB in state 1 and state 2. In the situation that DL eNB power is small and D2D UE is close to eNB DL coverage but not under DL eNB coverage, if D2D transmission is outside of the resource allowed to D2D, it interferes with WAN traffic as power control strategy is different among D2D and WAN. D2D transmission power is not adjusted to eNB reception. In addition, WAN DL traffic also interferes with D2D in TDD. Therefore, at least which resource can be used needs to be forwarded from DL coverage UE. This corresponds to state 3. The situation that no interferes to WAN communication by D2D even without power controlled D2D transmission is state 4. 
RAN#63 agreed way forward of Rel.-12 finalization in [3]. It was agreed "no relaying" in Rel.12. Our understanding of this means no relaying of u-plane traffic discussed in SA2. Therefore, above forwarding D2D allowed information from D2D UE is still in the scope of Rel.12. Without such forwarding function, WAN traffic is interfered. Therefore, we think this is essential function in Rel.12.

Even UE is DL coverage, if it is no UL coverage, another option is D2D resource configuration is forwarded from state 1 UE, which is RRC_connected. Then there is no need to define state 2. It means state 2 is merged to state 3. If D2D resource configuration is only provided by SIBs, to define state 2 has merit that D2D resource configuration is directly obtained from SIBs even for RRC_idle UEs. On the other hand, D2D resource configuration is provided by dedicated RRC signal to state 1 UE could have also some merits that spatial interference/multiplexing situation can be taken into account for group of D2D UEs. Example is, using beam forming or remote radio head, the resource utilization between WAN and D2D are different within a cell. Then it would be useful not to define state 2, which means D2D allowed resource is forwarded from RRC_connected UE to DL only coverage UE. But in that case, the coverage of forwarding D2D resource configuration may also be limited compared with the situation of UE with state2. 
Proposal 1: To identify 4 UE states;

- State 1 is both DL and UL eNB coverage. 

- State 2 is only DL eNB coverage. 

- State 3 is not DL eNB coverage and eNB configured D2D resource information is obtained from the other D2D UE.

- State 4 is not DL eNB coverage and eNB configured D2D resource information is not obtained from the other D2D UE.  
Proposal 2: Whether to specify state 2 is FFS. If not specified, it is merged to state 3. 
Proposal 3: Resource allocation mode 1 Tx is only possible in state 1.
Tx Resource allocation mode in state 1
It is possible for state 1 UE to use both mode 1 and mode 2 for transmission. Mode 1 is more efficient as its resource usage is under the eNB control. The demerit of mode 1 is control overhead to request and obtain the resource from eNB. This demerit could be minimized when resource allocation periodicity from eNB is sufficiently long when traffic is expected to continue relatively long. Then the frequency of to request and obtain the resource can be minimized. D2D UE can continue to use assigned resource based on mode 1 [4].  VoIP type traffic can be managed by such operation. Another demerit may be in coverage UE is to mandate UE to be RRC_connected. If state 1 uses mode 2, this concern of mandating RRC_connected would be solved. We propose FFS for mode 2 transmission of state 1. 
Proposal 4: Resource allocation mode 2 Tx is supported in state 2, 3 and 4. It is FFS in state 1.
Reception of resource allocation mode

For Rx perspective, mode 1 UE should be ready to receive mode 2 Tx as state 2 and state 3 UE transmits D2D communication to mode 1 UEs by mode 2 Tx. Mode 2 UE should be ready to receive mode 1 Tx in addition to mode 2 Tx as state 1 UE transmits D2D communication to state 2 UE and state 3 UE. State 4 UE would not receive anything from state 1. Therefore, to disable mode 1 reception in state 4 is possible but to design Tx state agnostic i.e to receive mode 1 in state 4 is also possible. 
Proposal 5: D2D UE is always capable to receive both mode 1 and mode 2 resource allocation in state 1/2/3. Mode 1 reception in state 4 is up to UE implementation.
Relation between resource pool and D2D resource configuration
Note that we intentionally avoid using the term "resource pool". According to Mode 2 definition, "resource pools" is the resource UE on its own selects. We assume "resource pool" is the result of the combination among specification restriction, preconfigured parameters and eNB configured "resource pool" in state 2 and 3. It is FFS how each UE's resource pools are pre-configured. The resource pools may be different among UEs, or among the group of UEs of the same layer-2 group-ID, or among the same synchronization source UEs. In spite of such FFS, the term "D2D resource configuration" above means the sum of resource pools among D2D UEs.
Proposal 6: The term "resource pool" is the resource on its own UE selects for mode 2. It is FFS on the relation between eNB configured D2D resource and resource pool.

Naming of each state
State 1 would be called as "in coverage", state 2 would be called as "edge of coverage" and state 4 would be called "out of coverage". State 3 is other than "in coverage" , "edge of coverage" and "out of coverage". The reason is from c-plane point of view, state 3 is still in coverage. But from eNB DL received power of view, it is out-of-coverage. On the other hand, instead of to debate what is proper name, just to call state 1, state 2, state 3 and state 4 could be simpler and sufficient.
Proposal 7: Just to call state 1, state 2, state 3 and state 4 can be sufficient.
3. Conclusion
We propose following.
Proposal 1: To identify 4 UE states;

- State 1 is both DL and UL eNB coverage. 

- State 2 is only DL eNB coverage. 

- State 3 is not DL eNB coverage and eNB configured D2D resource information is obtained from the other D2D UE.

- State 4 is not DL eNB coverage and eNB configured D2D resource information is not obtained from the other D2D UE.  

Proposal 2: Whether to specify state 2 is FFS. If not specified, it is merged to state 3. 

Proposal 3: Resource allocation mode 1 Tx is only possible in state 1.

Proposal 4: Resource allocation mode 2 Tx is supported in state 2, 3 and 4. It is FFS in state 1.
Proposal 5: D2D UE is always capable to receive both mode 1 and mode 2 resource allocation in state 1/2/3. Mode 1 reception in state 4 is up to UE implementation.

Proposal 6: The term "resource pool" is the resource on its own UE selects for mode 2. It is FFS on the relation between eNB configured D2D resource and resource pool.

Proposal 7: Just to call state 1, state 2, state 3 and state 4 can be sufficient.
The proposals can be summarized in the following table.
	Coverage states
	eNB DL coverage
	eNB UL coverage
	Whether eNB configured D2D resource information is obtained from the other D2D UE 
	Resource allocation mode 

	State 1
	Yes
	Yes
	-
	Tx: Mode 1. FFS mode 2
Rx: Mode 1 and 2

	State 2

(FFS)
	Yes
	No
	-
	Tx: Mode 2

Rx: Mode 1 and 2

	State 3
	No
	-
	Yes
	Tx: Mode 2

Rx: Mode 1 and 2

	State 4
	No
	-
	No
	Tx: Mode 2

Rx: At least Mode 2, Mode 1 is up to UE implementation
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