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1. Introduction
In RAN1 #72bis meeting, evaluation scenario, performance metric and corresponding evaluation methodology have been discussed [1]. Conclusions are made for most interested aspects except for few detailed issues. In this contribution, the following remaining details in our concerns are discussed and proposals are given.
Evaluation scenarios

	Property
	General Scenario
	PS Specific Scenario

	UE out of coverage criterion
	
	Average SINR < {-x (-6dB working assumption – can be revisited at RAN1#73)} dB over system bandwidth.

	Non D2D traffic
	With probability {X}, a D2D UE has non D2D (downlink & uplink) traffic.

WAN traffic is FTP2


D2D Dropping and association

	Total number of active UEs per cell area
	FFS

Starting point: 

25 for options 1,2,4

10 for options 3,5,6

	Number of D2D UEs for discovery
	FFS

	Number of D2D UEs for communication
	FFS


Performance metrics for discovery

	Aspect
	Metrics

	Range & reliability
	Prob. of discovery vs pathloss (link & system) 
Prob. of false alarm (link & system)


2. Discussion
2.1. Remaining issues of evaluation scenarios
UE out of coverage criterion
In PS specific scenario, the criterion on average SINR over system bandwidth to reflect UE out of coverage is discussed online. “-6dB” is proposed as a working assumption according to [1][2]. 
Network coverage can be limited by either DL or UL, depending on Tx power and RF configurations of eNB and UE [2]. With the reference from SI of low cost MTC [3], different coverage of both UL and DL can be found according to antenna configurations at eNB side. Considering that without PRACH, PBCH and SCH, UE cannot connect to the network, those essential physical channels’ MCL are listed as below. The case of eNB with 2Tx and 2Rx refers to [3], while 4Tx and 4Rx is added with corresponding modification in red.
Table 1 MCL and DL wideband SINR threshold for 10MHz FDD and TDD
	Antenna configuration
	eNB 2Tx, 2Rx; UE 1Tx, 2Rx
	
	eNB 4Tx, 4Rx; UE 1 Tx, 2Rx

	Physical channel name
	PRACH
	PBCH
	SCH
	
	PRACH
	PBCH
	SCH

	Data rate(kbps)
	
	
	
	
	
	
	

	Transmitter
	
	
	
	
	
	
	

	(0) Max Tx power  (dBm)
	23
	46
	46
	
	23
	46
	46

	(1) Actual Tx power (dBm)
	23.0
	36.8
	36.8
	
	23.0
	36.8
	36.8

	Receiver
	
	
	
	
	
	
	

	(2) Thermal noise density (dBm/Hz)
	-174
	-174
	-174
	
	-174
	-174
	-174

	(3) Receiver noise figure (dB)
	5
	9
	9
	
	5
	9
	9

	(4) Interference margin (dB)
	0
	0
	0
	
	0
	0
	0

	(5) Occupied channel bandwidth (Hz)
	1080000
	1080000
	1080000
	
	1080000
	1080000
	1080000

	(6) Effective noise power
         = (2) + (3) + (4) + 10 log((5))  (dBm)
	-108.7
	-104.7
	-104.7
	
	-108.7
	-104.7
	-104.7

	(7) Required SINR (dB)
	-10.0
	-7.5 
	-7.8 
	
	-13.0
	-10.5 
	-7.8 

	(8) Receiver sensitivity
         = (6) + (7) (dBm)
	-118.7 
	-112.2 
	-112.5 
	
	-121.7 
	-115.2 
	-112.5 

	(9) MCL 
         = (1) ( (8) (dB)
	141.7
	149.0
	149.3
	
	144.7
	152.0
	149.3

	DL wideband SINR threshold reflecting UL/DL gap between PRACH and PBCH
	-0.2 dB
	
	-3.2dB


Note that evaluating PRACH and PBCH, there is no difference between FDD and TDD when antenna configuration is the same. Although in low cost MTC, 8 antennas are applied to TDD for generally higher coverage, it seems not necessary in D2D study. 

From above analysis in Table 1, the UL and DL gap in the case of eNB with 4Tx and 4Rx is relatively small (4.3dB). To keep UL coverage available at the meanwhile, -3.2dB is required for DL wideband SINR threshold, which is also higher than PBCH required SINR. With this threshold to tell UE out of coverage, there should be relative low interference from cellular network to such a UE and vice versa. However, in the case of eNB with 2Tx and 2Rx, with consideration of UL and DL gap, DL wideband SINR threshold is -0.2dB. That means when there is no coverage of UL PRACH, DL channel/signals, e.g. PBCH, , are still strong enough to receive in “out of coverage” area, which may not be the expected scenario for the evaluation. Considering the main meaning of out of coverage that UE cannot be controlled by the network due to lack of broadcast, control channel, the network coverage would be better to be based on the DL SINR. There are two options as our proposal:
Proposal 1: i) take DL required SINR (e.g.PBCH’s) as the threshold of network coverage for different antenna configurations; ii) consider DL and UL gap, and set -3dB as DL wideband SINR threshold for eNB 4Tx and 4Rx case

Non D2D traffic
No matter UL or DL resources taken by D2D traffic, for a certain UE, there could be opportunities to have cellular traffic with possible interference avoidance. However, the probability {X} of a certain UE having non D2D traffic should be different between D2D discovery and communication. 
For D2D discovery, a number of UEs could be in idle mode. For those UEs, probability X = 0. For the rest of UEs in connected mode, it is possible to have cellular traffic with both non-D2D and D2D UEs. Performance metrics of resources used and interference from D2D UE to WAN can be evaluated even there is no cellular traffic at D2D UEs, although possibly lower than practical cases. For simplicity, probability X can also set to be 0 for D2D UEs. 
For D2D communication, probability X could be a set of numbers {0, 50%, 90%} to reflect UE throughput with and without D2D under different traffic loads.
Proposal 2: The probability {X} of a certain UE having non D2D traffic should be different between D2D discovery and communication: {0} for D2D discovery; {0, 50%, 90%} for D2D communication.

2.2. Remaining issues of D2D dropping
It is considered more UEs when evaluating D2D discovery than that of D2D communication, since more idle UEs are included in D2D discovery. Although there would be cases that direct communication is established without discovery procedure, it is more typical to redeem the number of UEs for D2D direct communication is a portion of the number for UE D2D discovery. Following the UE density defined in 36.814[4] and small cell SI [5], a density table is suggested as below, where UE are distributed uniformly or clustered according to the conclusion from last meeting.

Table 2 Device density

	D2D category
	Nusers
	RD2D-enabled
	Nuniform
	Ncluster
(option 1,2,3,5,6)
	Ncluster
(option 4)

	D2D discovery
	60
	5/6
	1
	1
	3

	D2D direct communication
	30
	1
	
	
	

	
	
	2/3
	
	
	


Nusers represents the number of total users within each macro geographical area, where 
Nusers is 60 for evaluating D2D discovery, and 30 for evaluating D2D direct communication (25 from last meeting starting point changes to 30 according to 36.814 HetNet).  With UE dropping agreed last meeting as following:

For Layout option 1,2, 4:- 2/3 UEs randomly and uniformly dropped within the clusters of small cell(s), 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 

a) 20% UEs are outdoor and 80% UEs are indoor.

For Layout option 5, UEs randomly and uniformly dropped throughout the macro geographical area; 20% UEs are outdoor and 80% UEs are indoor. Drop 2 RRH buildings (without RRHs) in each macro geographical area. 

For Layout option 3, 5, 6 – 

a) Uniform drop - all UEs are randomly and uniformly dropped throughout the macro geographical area

b)Hotspot drop – Randomly select an area within each macro geographical area.  Randomly and uniformly drop 2/3 UEs within 40 m of the selected area.  Randomly and uniformly drop the remaining 1/3 UEs to the entire macro geographical area of the given macro cell 
· For D2D discovery: probability of ProSe-enabled UEs is RD2D-enabled, no matter UEs are in indoor building or not and the number of evaluated D2D UEs is ND2D = Nusers·RD2D-enabled
· For D2D direct communication, there are two options for downselect:

· Probability of ProSe-enabled UEs is RD2D-enabled. The number of evaluated D2D UEs is ND2D = Nusers·2/3·RD2D-enabled while D2D UEs are dropped only in indoor building or selected area. The number of D2D UEs within a certain radius of cluster/hotspot, ND2D-cluster = Nusers·2/3·RD2D-enabled/ Ncluster.
· Probability of ProSe-enabled UEs is RD2D-enabled, no matter UEs are in indoor building/selected area or not and the number of evaluated D2D UEs is ND2D = Nusers·RD2D-enabled
Note that when evaluating D2D discovery, there is no cellular communication at D2D-enabled UEs for simplicity. 
Proposal 3: D2D UEs numbers for discovery and communication are calculated by Table 2. 
2.3. Further discussion of performance metrics for discovery
The current false alarm probability is defined when there is noise input only [6]. But confusion is whether this definition still works when discovery probability is evaluated in D2D. Considering the following case in D2D:
· UE received one UE A’s SS/RS or other signals for D2D discovery or possible interference from cellular traffic, but mistook it as another UE B’s in case B does not transmit any signal for discovery. 
The above case is possible since UE B actually may not transmit discovery signal at the certain receiving resource. This kind of discovery mistake is also false alarm which is not defined well and need some clarifications, since false alarm with “noise” only input and “noise + interference” input may lead to different evaluation results, particularly when strong interference exists. Without clarification, it would be difficult to compare subsequent schemes. 
Proposal 4: Companies clarify that “noise only” or “interference + noise” is considered in their link level simulation for performance metric “Prob. of false alarm”.
3. Conclusion 

In this contribution, some further discussions are provided based on scenarios and evaluation methodology agreed in the last meeting. We have the following proposals:

Proposal 1: i) take DL required SINR (e.g. PBCH’s) as the threshold of network coverage for different antenna configurations; ii) consider DL and UL gap, and set -3dB as DL wideband SINR threshold for eNB 4Tx and 4Rx case

Proposal 2: The probability {X} of a certain UE having non D2D traffic should be different between D2D discovery and communication: {0} for D2D discovery; {0, 50%, 90%} for D2D communication.

Proposal 3: D2D UEs numbers for discovery and communication are calculated by Table 2. 
Proposal 4: Companies clarify that “noise only” or “interference + noise” is considered in their link level simulation for performance metric “Prob. of false alarm”.
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