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1 Introduction
According to the agenda for RAN3 meeting, inter-cell resource coordination for D2D is planned to be discussed. In this contribution, the agreements about inter-cell discovery are summarized and analysed firstly. And then three options for inter-cell resource coordination are introduced.
2 Discussion
2.1 Agreements on inter-cell discovery
In the RAN1 #74 meeting, the following was agreed regarding inter-cell discovery [1].

	Agreements
· For inter-cell discovery, synchronous and asynchronous cells deployments should both be studied

· The following two options for inter-cell discovery can be considered, including their potential applicability in different scenarios

· By directly or indirectly achieving information about the other cell synchronization reference timing 

· By decoding/detecting asynchronous discovery messages/signals without necessarily prior knowledge of the associated message/signal’s synchronization

· The detailed solution is FFS


According to the agreement, RAN1 intends to study both synchronous and asynchronous cells deployments in the inter-cell discovery scenario. Meanwhile, two options are provided to detect the asynchronous discovery signals. Some assistant information is provided for D2D UEs to detect the discovery signals from asynchronous neighbour cells in the first option. In another option, the asynchronous issue is left to UE implementation without prior information, which means UE may get the synchronous information itself by decoding synchronous sequence. Up to now, RAN1 has not decided which option is applied to the asynchronous case. However, the conclusion about these two options will affect the discussion in the coming RAN3 meeting. In addition, the issues about resource coordination in asynchronous deployments, such as whether or not the resources between two asynchronous cells can overlap with each other, depend on the conclusions and requirements from RAN1.
Proposal 1:RAN3 should study synchronous cells deployments first. The asynchronous scenario can be studied when further conclusions are obtained in RAN1.
In the RAN2 meeting, the following scenarios (see Figure 1) were agreed to be included in TR36.843 [2]. Scenario 1A is an “out-of-coverage” case while scenario 1B a “partial coverage” case. Both scenario 1C and scenario 1D are “in coverage” cases. Furthermore, RAN2 has agreed in RAN2 #83 meeting to focus on D2D discovery mechanism for in-coverage cases. 
	Agreement
· According to the RAN plenary prioritization, we will focus on a D2D Discovery mechanism for in-coverage.


That is, both scenario 1C and scenario 1D should be studied with high priority. Therefore, RAN3 can focus on the scenario 1D for D2D discovery.
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	Scenarios
	UE1
	UE2

	1A: Out of Coverage
	Out of Coverage
	Out of Coverage

	1B: Partial Coverage
	In Coverage
	Out of Coverage

	1C: In Coverage-Single-Cell
	In Coverage
	In Coverage

	1D: In Coverage-Multi-Cell
	In Coverage
	In Coverage


Figure 1: D2D scenarios included in TR36.843

Observation 1: Only scenario 1D need to be studied in RAN3 meeting since RAN2 has agreed to focus on the in-coverage cases.

Proposal 2: RAN3 should focus on the scenario 1D with synchronous cells deployment in this meeting.
2.2 Discovery resource allocation
In the RAN1 #73 meeting, the following two types of discovery procedures were agreed to be further discussed.
	Agreement
· Type 1: a discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basis

· Note: Resources can be for all UEs or group of UEs

· Type 2: a discovery procedure where resources for discovery signal transmission are allocated on a per UE specific basis

· Type 2A: Resources are allocated for each specific transmission instance of discovery signals

· Type 2B: Resources are semi-persistently allocated for discovery signal transmission


According to the above agreement, in Type 1 discovery procedure resources are allocated on a non UE specific basis. In Type 2A discovery procedure resources are allocated for each specific transmission instance. And in Type 2B discovery procedure resources are semi-persistently allocated for discovery signal transmission. Therefore, in Type 1 discovery procedure resource configuration for UE can be transmitted by broadcast signalling or dedicated signalling. However, in both type 2A and type 2B discovery procedure it can only be transmitted by dedicated signalling. It was agreed in RAN2 #83bis that both RRC_IDLE and RRC_CONNECTED UEs are allowed to transmit and receive the D2D discovery signal. Therefore, Type 1 resource allocation is more suitable to support idle UE to transmit the discovery signal compared to Type 2A and Type 2B resource allocation. [4, 5, 6]
In addition, if an idle UE wants to transmit discovery signal using Type 2 resources, the idle UE needs to setup RRC connection first before requesting network to allocate the discovery resources with dedicated signalling. When further considering handover case or the case with inter-eNB discovery, more signalling is required in Type 2 mechanisms. Moreover, in Type 1 discovery procedure resource can be allocated in broadcast channel that will be received by both idle UE and connected UE periodically. Compared to Type 2A and Type 2B, signalling overhead of Type 1 can be much less.
Up to now, Type 1 resource allocation is supported by almost all companies. However, there are still different opinions about Type 2A and Type 2B. According to the agenda for the RAN2 #85 meeting, Type 1, Type 2A and Type 2B will be compared. In addition, in case Type 2 is agreed, further evaluation will be required on the delay due to the schedule information transmitted over X2 interface.
Proposal 3: RAN3 should evaluate the delay first before discussing Type 2 resource coordination in the inter-cell deployment.
Proposal 4: RAN3 should focus on Type 1 resource coordination in this meeting.

2.3 Inter-cell resource coordination
Based on the above analysis, we should focus on Type 1 resource coordination for the inter-cell synchronous deployment in this meeting. In Type 1 mechanism, eNB configures one resource pool for each cell from which a UE selects the discovery resource to transmit the discovery signal. If different resource pools are configured by neighbour cells, the UE is also configured with the resource pools of the neighbour cell for discovering other UEs located in the coverage of the neighbour cell. 

The following provides three options for inter-cell resource coordination in the synchronous deployment with Type 1 resource.
Option 1: Resource pools are same in all cells
This option enables inter-cell discovery in a power efficient manner because one UE can perform both inter-cell and intra-cell discovery simultaneously. Furthermore, it is unnecessary for X2 interface to exchange the resource pool information. However, this option may reduce the resource utilization because there are different numbers of D2D UEs in the different cells. This may result in that the cells with low demand for D2D resource have to configure one big resource pool.
Option 2: Resource pools are different in different cells
This option provides flexibility at network side. The resource pool to be configured for discovery in a cell depends on the number of D2D capable UEs in the cell. Unfortunately, this comes at the cost of battery power consumption at UEs because UEs have to detect more resources to discover the D2D UEs located in the neighbour cells.
Option 3: Resource pools in all cells share common resource subset
This option provides a trade-off solution. The resource pools to be configured in different cell share the common resource subset. The size of the resource pool can be increased based on the load of D2D and cellular communication. Compared to option 1, option 3 can achieve better resource utilisation. And option 3 consumes low UE power for detecting the resource pool from neighbour cells compared to option 2.
Proposal 5: RAN3 is kindly asked to capture the above three options into TR [2].

3 Conclusion
In this contribution, inter-cell resource coordination for D2D discovery is discussed, with following observation and proposals:
Observation 1: Only scenario 1D need to be studied in RAN3 meeting since RAN2 has agreed to focus on the in-coverage case.
Proposal 1:RAN3 should study synchronous cells deployments first. The asynchronous scenario can be studied when further conclusions are obtained in RAN1.

Proposal 2: RAN3 should focus on the scenario 1D with synchronous cells deployment in this meeting.
Proposal 3: RAN3 should evaluate the delay firstly before discussing Type 2 resource coordination in the inter-cell deployment.

Proposal 4: RAN3 should focus on Type 1 resource coordination in this meeting.

Proposal 5: RAN3 is kindly asked to capture the above three options into TR [2], for which the text proposal is provided in the annex.
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Annex: Text Proposal for TR 36.843
-----------------------First Change----------------------
8.3.4
Inter-cell resource coordination

8.3.4.1 Synchronous cells deployment:

In Type 1 mechanism, eNB configures one resource pool for each cell from which a UE selects the discovery resource to transmit the discovery signal. If different resource pools are configured by neighbour cells, UE is also configured with the resource pools of the neighbour cells for discovering other UEs located in the coverage of neighbour cells. The following provides three options for inter-cell resource coordination in the synchronous deployment with Type 1 mechanism.
Option 1: Resource pools are same in all cells

This option enables inter-cell discovery in a power efficient manner because one UE can perform both inter-cell and intra-cell discovery simultaneously. Furthermore, it is unnecessary for X2 interface to exchange the resource pool information. However, this option may reduce the resource utilization because there are different numbers of D2D UEs in the different cells. This may result in that the cells with low demand for D2D resource have to configure one big resource pool.

Option 2: Resource pools are different in different cells

This option provides flexibility at network side. The resource pool to be configured for discovery in a cell depends on the number of D2D capable UEs in the cell. Unfortunately, this comes at the cost of battery power consumption at UEs because UEs have to detect more resources to discover the D2D UEs located in the neighbour cells.
Option 3: Resource pools in all cells share common resource subset

This option provides a trade-off solution. The resource pools to be configured in different cell share the common resource subset. The size of the resource pool can be increased based on the load of D2D and cellular communication. Compared to option 1, option 3 can achieve better resource utilisation. And option 3 consumes low UE power for detecting the resource pool from neighbour cells compared to option 2.
-----------------------End of Changes----------------------
