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1
Introduction
Device to Device discovery is a mechanism for finding other devices in proximity matching the service and interest of the discoverer device. A UE that wants to be discovered can transmit a discovery signal while other UEs that want to discover the first UE can receive the discovery signal. UEs that are in proximity of a UE transmitting D2D signal will be able to receive and decode the discovery signal; in this way they will be able to discover the UE transmitting the discovery signal. In this document, we discuss inter-cell discovery.
2
Discussion
Device to Device discovery is a mechanism for finding devices in proximity matching the service and interest of discoverer the device. A UE can monitor the radio resource pool as indicated by eNB to receive discovery message. In 3GPP RAN2 #85 following agreements were made for discovery resource pool [1]:
	· The eNodeB may provide in SIB:

· A radio resource pool for discovery transmission and reception in case of Type 1.

· A radio resource pool for discovery reception of Type 2B. 


Editor’s Note: It is FFS how resource pools information is provided for inter-cell discovery.


One issue that needs to be addressed when performing discovery is inter-cell discovery. This issue needs to be analysed for Synchronous and Asynchronous deployments separately. 

Synchronous deployment

In this case there are two options:

Option 1: Discovery resources are common across deployment [2]. This enables inter-cell discovery in a power efficient manner, since a UE needs to wake up during a single period and can perform both inter-cell and intra-cell discovery simultaneously [2]. Furthermore this enables better discovery performance because UEs can pick discovery resources from a potentially larger pool. 
Option 2: Discovery resources are different in different cells [3]. This option provides flexibility at the NW side. For example it allows more resources to be configured for discovery in a cell containing a high number of UEs.  Of course this comes at the cost of battery power consumption at UE. 

We suggest that both options should be supported and operator can select the option based on their preference. This can be indicated using the SIB message used for resource allocation. SIB can also contain the information of neighbor cells discovery resources. 

Observation 1: In case of synchronous deployment overlapping and non-overlapping discovery resources in neighbor cells should be supported.
Asynchronous deployment

In case of asynchronous deployment, since OFDM symbol level alignment is not available, overlapping discovery radio resources cannot be used for inter-cell discovery. In an asynchronous deployment where cells are asynchronous with each other the allocation can be done on a per cell basis. For inter-cell discovery a UE needs to know the timing and allocation of discovery sub-frames of neighbour cells. eNB can also broadcast the allocation of neighbor cells along with rough time gap in (in addition to its own allocation) using the SIB mechanism. The rough time gap can be in terms of sub-frame or radio frames. A UE then knows when to wake up to receive discovery signals from UEs associated with neighbor cells. 

Observation 2: In case of asynchronous deployment it is beneficial that discovery radio resources are non-overlapping with neighbor cells.
In RAN Plenary #63 following decision was made for inter-cell discovery [4]:

	Inter-cell D2D supported, but with no standardized inter-cell coordination based on X2 or air interface (ie., no RAN1 discusssion on inter-cell coordination)


As per above RAN plenary decision it can be assumed that somehow cells are aware of discovery resources of the neiboring cells using non-standardised mechanism; one such possibility is through O&M. To assist the monitoring UE, an eNB can provide the resource pool information of neighboring cells as well.
Proposal 1: eNB may provide in SIB the discovery resource pool information (location, periodicity) of the neighboring eNBs, to assist monitoring UEs to discover UEs which are present in proximity but served/camped on other cells.
4
Conclusion 

In this contribution inter-cell D2D discovery is discussed. We propose:
Proposal 1: eNB may provide in SIB the discovery resource pool information (location, periodicity) of the neighboring eNBs, to assist monitoring UEs to discover UEs which are present in proximity but served/camped on other cells.

References

[1] 3GPP TR 36.843, “Study on LTE Device to Device Proximity Services”
[2] R1-134918, “WF on Resource Allocation for Type 1 Discovery”, Qualcomm, General Dynamics Broadband UK, Fujistu, LG Electronics, ZTE, Samsung, ETRI,  DoCoMo, Kyocera
[3] R1-134630, “Resource management for type 1 discovery”, Qualcomm Incorporated
[4] RP-140512, “Way Forward on 3GPP LTE Rel-12 finalization”,  Qualcomm, Sprint, Verizon, Deutsche Telekom, ZTE, Shanghai Tejet, Samsung, CHTTL, TeliaSonera, Interdigital, US Cellular, OTD, US Dept. of Commerce, Elektrobit, Telefonica, ATT, UK Home Office, KPN, General Dynamics, T-Mobile US, Motorola Solutions, Panasonic, KDDI, NTT DoCoMo, Vodafone, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Huawei, HiSilicon

PAGE  
2/2

