Page 1

3GPP TSG-RAN WG1 #78 
R1-143137
Dresden, Germany, 18 – 22 August 2014
Agenda item:
7.2.3.2.1
Source: 
ZTE
Title: 
Discussion on discovery resource size and repetition
Document for:
Discussion/Decision
1. Introduction
In RAN1 #77 meeting, agreements and working assumption about discovery resource size and repetition of discovery transmission were reached as follows [1].
Agreements:
· If number of information bits transmitted on a discovery resource is not greater than 256 bits a discovery resource consists of 2 or 3 contiguous PRB in frequency and 1 sub-frame without frequency hopping across slots
· FFS: The number of contiguous PRB in frequency, and down selected between “2” or “3”
Working assumption:
· Repetition (FFS: either contiguous or non-contiguous in time domain) of transmission of a given MAC PDU by a UE within a discovery period is supported

· For Type 1 discovery, UE performs random selection only for the first discovery resource in the set of discovery resources that can be used for the repeated transmissions of the MAC PDU. The other discovery resources are deterministically associated with the first discovery resource.

· FFS: Receiver behavior
In this contribution, discovery resource size and repetition of discovery transmission within a discovery period will be further discussed.
2. Discovery resource size
In this section, we discuss something about a discovery resource size between 2 and 3 contiguous PRBs with simulation results.
A discovery signal would have no greater than 256 bits. It would last 1 subframe in a single transmission. If the discovery resource size is 2 contiguous PRBs in frequency, the chance of overlap for different discovery resources in a resource pool is lower than the case of 3 contiguous PRBs. This is beneficial to interference reduction. However, for the case of 3 contiguous PRBs, the lower code rate would be helpful for performance gain.
System level simulation is carried out to compare 2 and 3 contiguous PRBs with payload of 192 bits and 256 bits. Detailed simulation parameters are listed in the Appendix. As shown in Fig.1, for 192 bits, in terms of the number of UEs discovered vs discovery period, 2 contiguous PRBs performs better than 3 contiguous PRBs. As the number of discovery subframes increases, the number of UEs discovered becomes larger and the difference between 2 and 3 PRBs is smaller.
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Figure 1 Number of UEs discovered for 192 bits
Fig.2 shows the simulation results of 256 bits payload. As for number of UEs discovered, we can see from Fig.2 that 2 PRBs has no clear advantage as in the case of 192 bits. And moreover, with the number of discovery subframes increases, 3 PRBs shows better performance.
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Figure 2 number of UEs discovered for 256 bits

In summary, with 192 bits, 2 PRBs has an advantage over 3 PRBs because of low rate of resource confliction for discovery. As the payload is increased from 192 bits to 256 bits, the code rate grows from 0.4091 to 0.5303 for 2 PRBs and from 0.2727 to 0.3535 for 3 PRBs respectively. 
Form the analysis above, if the payload of discovery signal can be maintained no more than 256 bits, 2 contiguous PRBs is the better choice for discovery resource.
Proposal 1: 2 contiguous PRBs should be supported with priority if the payload of discovery signal is not larger than 256 bits. 
3. Repetition
Repetition of discovery transmission within a discovery period can provide more detection opportunity for receiving UEs. With retransmission(s), the discovery receiver can obtain higher gain by combining received signals. On the other hand, because of repetition of discovery resource, the resource used for a discovery signal of a UE is multiplied. And the probability of conflict of discovery resources for different UEs within a discovery is increased. This would affect the performance of discovery to some extent.
In consideration of the pros and cons of repetition, simulation is carried out for discovery transmission repetition within a discovery period with the resource size of 2 contiguous PRBs. The simulation was carried out with the scheme of max frequency interval which means that a discovery resource of repetition takes a cyclic shift with floor (44/2) RBs in frequency and has an interval of (N/k) from the previous transmission in time. Here N is the number of discovery subframes within a period and k is the number of transmission. By distributing resources evenly in frequency, the maximum diversity gain can be obtained for discovery. Other detailed simulation parameters can see the Appendix.
As shown in Fig.3, for curves of number of UEs discovered in the case of 32 discovery subframes within a period, one time transmission be better than 2 times transmission (i.e., 1 time repetition) and 4 times transmission. While for the case of 64 discovery subframes within a period, as shown in Fig.4, discovery with 2 transmissions performs the best.
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Figure 3 Number of UEs discovered for 32 discovery subframes within a period
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Figure 4 Number of UEs discovered for 64 discovery subframes within a period

Proposal 2: For discovery, whether repetition of transmission within a discovery period can obtain gain is associated with specific resource configuration. If repetition is supported, the repetition of max frequency interval, as described above, is proposed for maximum diversity gain.
4. Summary
In this contribution, discovery resource size and repetition of discovery transmission were discussed and we have following proposals.
Proposal 1: 2 contiguous PRBs should be supported with priority if the payload of discovery signal is not larger than 256 bits.
Proposal 2: For discovery, whether repetition of transmission within a discovery period can obtain gain is associated with specific resource configuration. If repetition is supported, the repetition of max frequency interval, as described above, is proposed for maximum diversity gain.
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Appendix  
Simulation assumption for Figure 1and 2
	Parameter
	Assumption

	Layout
	Option 1: Urban macro (500m ISD) + 1 RRH/Indoor Hotzone per cell

	Channel model
	According to TR 36.843 v0.2.0

	Carrier frequency
	2G MHz

	System bandwidth
	10 MHz

	Network synchronization
	All eNBs are synchronized

	UE antenna configuration
	1 TX 2 RX

	Transmit power
	23dBm, Antenna gain 0 dBi, Noise figure 9 dB

	Number of D2D UEs per sector
	150 UEs

	UE drop for D2D UEs, for discovery
	As described in TR 36.843 v0.1.0

	Discovery Bandwidth
	42RBs

	Discovery subframes number in one period
	16/30/64

	Discovery message size
	192 /256bits

	Resource allocation
	Random allocation within each period as baseline

	In-band emission
	[W,X,Y,Z] = [3,6,3,3]dB

	Multiple access type
	SC-FDMA

	Modulation type
	QPSK

	UE mobile speed
	3km/h

	Discovery Type 
	Type 1 Discovery

	RB number for discovery signal
	2RB/3RB


Simulation assumption for Figure 3 and 4
	Parameter
	Assumption

	Layout
	Option 1: Urban macro (500m ISD) + 1 RRH/Indoor Hotzone per cell

	Channel model
	According to TR 36.843 v0.2.0

	Carrier frequency
	2G MHz

	System bandwidth
	10 MHz

	Network synchronization
	All eNodeBs are synchronized

	UE antenna configuration
	1 TX 2 RX

	Transmit power
	23dBm, Antenna gain 0 dBi, Noise figure 9 dB

	Number of D2D UEs per sector
	150 UEs

	UE drop for D2D UEs, for discovery
	As described in TR 36.843 v0.1.0

	Discovery Bandwidth
	42RBs

	Discovery subframes number in one period
	32/64

	Discovery message size
	256 bits

	Resource allocation
	Random allocation within each period as baseline

	In-band emission
	[W,X,Y,Z] = [3,6,3,3]dB

	Multiple access type
	SC-FDMA

	Modulation type
	QPSK

	UE mobile speed
	3km/h

	Discovery Type 
	Type 1 Discovery

	RB number for discovery signal
	2 RB
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