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1
Introduction
It is agreed in 3GPP RAN2 #83Bis that transmission and reception of D2D discovery should be supported for both RRC_IDLE and RRC_CONNECTED UEs. It is also agreed that NW should be able to control the resource allocation and RRC mode (i.e. RRC_IDLE and RRC_CONNECTED) [1]. 

There are three types of discovery mechanism discussed in RAN1 [2].

	· 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




In this document these mechanisms are compared for their efficiency of resource and power consumption, applicable RRC mode of operation and NW control of resources and RRC mode of operation.
2
Discussion
D2D discovery is the process of identifying UEs in proximity running applications and services of interest to the discoverer. Several operators have shown interest in the commercial value of D2D discovery [3] [4]. D2D discovery opens up the door to new types of services and new revenue streams for operators. The discovery mechanism should be such that it allows efficient discovery in very dense UE populations. The discovery mechanism should be efficient in terms of radio resource utilisation from the NW point of view and it should be power efficient from the UE point of view. 
We compared these mechanisms in [5] for 3GPP RAN2#83Bis. Performance was compared based on radio resource consumption and power consumption for RAN1 agreed simulation scenario (i.e. Layout option 3) and parameters [6]. Connection setup/release signalling was based on [7] and reproduced in Annex A.
Following observations were made in [5]:

	Observation 1: Type 2A discovery can cause very large signalling overhead compared to actual discovery resources.

Observation 2: Type 1 discovery is much more efficient compared to Type 2A and Type 2B discovery from the resource consumption and power consumption point of view.


Applicability of various resource allocation mechanisms is shown below in Table 1.
	Radio Resource Allocation 
	Applicable RRC mode of operation

	Type 1
	RRC_IDLE and RRC_CONNECTED

	Type 2A
	Only RRC CONNECTED

	Type 2B
	Only RRC_CONNECTED

(Can work for RRC_IDLE if allocated resource is not released while moving to RRC_IDLE)


Table 1: Applicability of various resource allocation mechanisms

Observation 3: Type 1 works for both RRC_IDLE and RRC_CONNECTED UEs

It is not clearly defined how the discovery is performed in case of Type 2A. However [8] has discussed one probable mechanism for Type 2A discovery. As mentioned in [8] one UE informs its interest of discovering another UE to eNB. In that case Type 2A will not work for Open Discovery as in case of open discovery UEs are interested in discovering UEs which are around without knowing their UE/Application IDs beforehand.

Observation 4: Type 2A discovery as discussed in [8] doesn’t work for open discovery and allows only RRC_CONNECTED discovery.
Observation 5: Type 2B can work for RRC_IDLE as well; however few changes are required so that UEs do not release dedicated discovery resource once they move to RRC_IDLE.

For all the three mechanism NW can control allocated resources for D2D discovery. It is also possible to control mode of operation with appropriate signalling for all the three mechanisms. As an example eNB can indicated in SIB message the allowed RRC mode of operation. Alternatively ProSe Function can configure RRC mode of operation at the time of D2D discovery authorisation to a UE.

Observation 6: NW can control discovery resources and RRC mode of operation for all three mechanisms with appropriate signalling.

Based on observation 1-6 it is clear that Type 1 discovery is efficient in terms of resource and power consumption. It allows both RRC-IDLE and RRC_CONNECTED UEs to participate in discovery. NW can control discovery resource pool size and with appropriate signalling NW can configure RRC mode of operation. Based on this discussion it is appropriate that Type 1 discovery should be baseline for Rel-12.
Proposal 1: Type 1 discovery should be baseline for Rel-12.
4
Conclusion 

In this contribution D2D discovery mechanisms are evaluated based on simulation result from [5], applicable RRC mode of operation and NW control of resource and RRC mode. We propose:

Proposal 1: Type 1 discovery should be baseline for Rel-12.
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Annex A
To model signalling overhead related RRC_CONNECTED setup and release, we use Table 5.2.1-1 from [7] which is reproduced below. 

Table 5.2.1-1 – RRC Connection Setup / Release Sequence – Example 1

	Step
	( UL

( DL
	Contents (of MAC PDU or L1 control)
	MAC PDU Size (Bytes)

	
	
	
	UL
	DL

	1
	(
	Preamble
	--
	--

	2
	(
	Random Access Response (+PDCCH DL grant)
	--
	8

	3
	(
	RRC Connection Request
	7
	--

	4
	(
	PHICH ACK
	--
	--

	5
	(
	Contention Resolution CE (+PDCCH DL grant)
	--
	7

	6
	(
	PUCCH ACK
	--
	--

	7
	(
	RRC Connection Setup (+PDCCH DL grant)
	--
	30

	8
	(
	PUCCH ACK
	--
	--

	9
	(
	Scheduling Request
	--
	--

	10
	(
	PDCCH UL grant
	--
	--

	11
	(
	RRC Connection Setup Complete (inc. NAS Service Request) + PHR + short BSR
	20
	--

	12
	(
	PHICH ACK
	--
	--

	13
	(
	RLC Status PDU (+PDCCH DL grant)
	--
	3

	14
	(
	PUCCH ACK
	--
	--

	15
	(
	Security Mode Command (+PDCCH DL grant)
	--
	11

	16
	(
	PUCCH ACK
	--
	--

	17
	(
	Scheduling Request
	--
	--

	18
	(
	PDCCH UL grant
	--
	--

	19
	(
	Security Mode Complete + RLC Status PDU + PHR + short BSR
	17
	--

	20
	(
	PHICH ACK
	--
	--

	21
	(
	RLC Status PDU (+PDCCH DL grant)
	--
	3

	22
	(
	PUCCH ACK
	--
	--

	23
	(
	RRC Connection Reconfiguration (+PDCCH DL grant)
	--
	45

	24
	(
	PUCCH ACK
	--
	--

	25
	(
	Scheduling Request
	--
	--

	26
	(
	PDCCH UL grant
	--
	--

	27
	(
	RRC Connection Reconfiguration Complete + RLC Status PDU + PHR + short BSR
	19
	--

	28
	(
	PHICH ACK
	--
	--

	29
	(
	RLC Status PDU (+PDCCH DL grant)
	--
	3

	30
	(
	PUCCH ACK
	--
	--

	31
	(
	RRC Connection Release (+PDCCH DL grant)
	--
	10

	32
	(
	PUCCH ACK
	--
	--

	33
	(
	Scheduling Request
	--
	--

	34
	(
	PDCCH UL grant
	--
	--

	35
	(
	RLC Status PDU
	3
	--

	36
	(
	PHICH ACK
	--
	--

	Total Bytes
	66
	120

	Number of occupied subframes
	18
	18
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