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1. Introduction
The main objectives of the D2D ProSe study item are specified as follows:

	
	Within network coverage
	Outside network coverage

	Discovery
	Non public safety & 
public safety requirements
	Public safety only

	Direct Communication
	At least public safety requirements 
	Public safety only


In the last meeting (RAN1 #72bis), many details on D2D ProSe were agreed nevertheless we did not reach full conclusions on some details [1]. In this contribution, we show our views on these remaining details.
2. Remaining Details on Evaluation Scenarios 

2.1. System Bandwidth and Duplex Mode

For public safety scenarios, using 700MHz carrier frequency was agreed and next remaining issues are about system bandwidth and duplex mode. Study item description in [2] captured that “the study will cover LTE FDD and LTE TDD operations.” Based on this sentence, we suggest both FDD and TDD modes for public safety specific scenarios, and same bandwidth i.e. 10MHz (FDD), 20MHz (TDD) for the commonality with general scenario and for performance comparison between in network coverage and partial network coverage. 
Proposal 1: We suggest  FDD and TDD modes and 10MHz (FDD)/20MHz (TDD) bandwidth for public safety specific scenarios.
2.2. Out of Coverage Criterion
For evaluation of partial network and out of coverage scenarios, we need to define some criterion that distinguishes in network and out of network UEs. This issue was already mentioned in the last meeting and agreed with average SINR -6dB as a working assumption. To define proper SINR level, take the study item description [2] into account. The SID mentions that an eNB could control and manage devices continuously. This means that the UE could decode some control/data channels for D2D successfully. Since we do not have D2D control/data channels yet, it is valid that out of coverage criterion is defined based on legacy channels. The table below is from TR 36.888, which assumes that 2x2 eNB and 1x2 UE. Assuming that the control is carried by PDCCH, PDSCH channel, -4.0dB, -4.7dB SINR are the value need to decode PDSCH, PDCCH respectively. Moreover, we can improve PDSCH required SINR by TTI bundling. Based on these reason, -4.7dB is considered as a valid SINR level. The SINR level is important issue in case of UE relays. Since UE relays receive control/data information by PDCCH/PDSCH, the SINR level should be defined carefully. It could have a decisive effect on UE relay performance. Also it is preferable that same SINR is applied for PS/NPS both scenarios because we cannot find any reason to use individual SINR level for PS/NPS. Therefore, we prefer average SINR -4.7dB as the out of coverage criterion for PS/NPS both and the rest of the contribution follows -4.7dB assumption.
Proposal 2: We prefer average SINR -4.7dB as the out of coverage criterion for PS/NPS both.
	Physical channel name
	PUCCH
(1A)
	PRACH
	PUSCH
	PDSCH
	PBCH
	SCH
	PDCCH (1A)

	Required SINR (dB)
	-7.8
	-10.0
	-4.3
	-4.0
	-7.5
	-7.8
	-4.7


2.3. In-band Emission Mask
By [3], the problem that interference from other signal such as PUCCHs, PUSCHs, and other devices degrades D2D communication was raised. Since the typical UEs emission masks are far from ideal and spurious emissions are produced outside the nominal transmission bandwidth, the emission mask can be used for inter device (between WAN UE and D2D UE) and intra device (between WAN signals and D2D signals) interference modeling. By the modeling, we could confirm that the interference does not break RAN4 requirement. However, before we introduce in-band emission mask for intra device interference, we need to decide for one UE perspective whether the simulation transmission for eNB signal (PUCCH/PUSCH) and D2D signal is allowable, or not. If the simultaneous transmission is not allowed, there is no intra device interference. Therefore, the decision of simultaneous transmission to eNBs and UEs should be preceded before discussing emission mask to see exact effect of the interference. If the simultaneous transmission to eNB and D2D UE is allowed, it is desirable to consider emission mask for intra device interference.
Proposal 3: For intra device interference, the decision of simultaneous transmission to eNBs and UEs should be preceded before discussing emission mask to see exact effect of the interference. If the simultaneous transmission to eNB and D2D UE is allowed, it is desirable to consider emission mask for intra device interference.
2.4. UE Dropping Details
Many parameters of UE dropping were discussed and agreed in the last meeting [4]. We discuss remaining UE dropping details clearly in this subsection. 
First of all, the starting point of the number of active UEs per cell is 25 for option {1, 2, 4} and 10 for option {3, 5, 6}. For diverse evaluation, we need to test several numbers of total UEs since the starting point does not fully reflect realistic environment. For example as the worst case, 10 UEs per cell were uniformly dropped as Layout option 5 throughout whole region (ISD=1732m). Average distance to 10 nearest UEs is listed in the table below, which shows that this option is too sparse (density=11.54/km2) case. Also consider Layout option 1 with RRH/Indoor Hotzone. We dropped 25 UEs per cell and then 16.7 UEs (=25*2/3) were in the building. This option has too small number of UEs compared with actual building capacity. Therefore evaluation for additional larger number of UEs is necessary. One of possible candidates is from small cell enhancement discussion, where 60 UEs per macro cell geographical in scenario #2a area was agreed [5]. Therefore we also recommend 60 UEs per cell for both of general and public safety specific scenarios.
	
	Nearest
	2nd nearest
	3rd nearest
	4th nearest
	5th nearest
	6th nearest
	7th nearest
	8th nearest
	9th nearest
	10th nearest

	Distance [m]
	150.07
	224.69
	288.67
	339.80
	382.17
	421.52
	457.65
	489.34
	523.70
	555.41


Proposal 4: Evaluation for additional larger number of UEs is necessary. We also recommend 60 UEs per cell for both of general and public safety specific scenarios.
Next issue is about number of D2D communication UEs. In our understanding, all of active UEs can be a D2D communication UE. There is no necessity for specifying exact number of D2D communication UEs and we prefer to leave them as a design issue. The optimal number of D2D communication UEs could be determined within the number of active UEs. If the number of D2D communication UEs is fixed, the design would be optimized for that specific number of UEs and that performance would not be optimal in realistic environment. Likewise, UE pairing criterion X dBm could be also a design parameter. 
Proposal 5: For the number of D2D UEs for direct communication and the UE pairing criterion X dBm, we prefer to leave them as a design issue.
 The number of discovery UEs should be sufficiently large value, since the stadium scenario in Prose requirement is the most challenging. We recommend about 100UEs per macro cell geographical area. 
Proposal 6: For the number of D2D UEs for discovery, we recommend about 100 UEs per macro cell geographical area.
2.5. Network Operation for PS Specific Scenario
In this contribution, we focus on PS scenarios and our starting point is Layout option 5 of [1]. Common evaluation parameters are listed below:

· Layout: 19 cell, 3 sectors per cell, wrap around, destroying some eNBs (set zero transmission power)
· ISD: 1732m
· Total # of UEs: 570 = 57*10 (10UEs per sector)
· Out of coverage emulation: Set the power of several eNBs to be zero
· UE dropping: uniform throughout whole region
· Out-of-coverage criterion: -4.7dB geometry as our proposal
· Macro eNB-UE Channel model: ITU M.2135 urban macro

· Carrier frequency: 700MHz

· System bandwidth: 10MHz
A main issue is how to generate sufficient number of out of coverage UEs and partial coverage UEs connected to them. We suggest disabling some eNBs (Tx power = 0) to model emergency events such as a blackout, a bomb terror, and an earthquake. We tested several cases to model such events and evaluation results for our suggestions are summarized in Table 1. The result show that when a serving eNB destroyed, a lot of UEs belong to the eNB connect to a neighbor eNB and maintains in coverage status. Figure 1 shows CDF of UE geometry for Table 3. 59.47% of UEs are out of network if all eNBs were disabled except center eNB. We think that this value is appropriate to see the effect of out of coverage D2D. Therefore we suggest disabling all eNBs except center one is a reasonable method to generate sufficient out of coverage UEs.
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Figure 1 CDF of UE geometry for ISD=1732m
Table 1 Percentage of out-of-coverage UE (uniform UE drop, ISD=1732m)
	Destruction method
	Out of coverage UE

	Case 1) No destruction
	5.61%

	Case 2) Center 7 eNB destruction
	10.18%

	Case 3) All destruction except center eNB
	61.05%

	Case 4) 7 eNB random destruction
	13.86%

	Case 5) 12 eNB random destruction
	22.46%


Proposal 7: Disabling all eNBs except center one is a proper method to create sufficient number of out of coverage UEs.
3. Conclusions

In this contribution, we have showed our views on remaining issues on evaluation scenarios. The proposals can be summarized as follows:
Proposal 1: We suggest  FDD and TDD modes and 10MHz (FDD)/20MHz (TDD) bandwidth for public safety specific scenarios.
Proposal 2: We prefer average SINR -4.7dB as the out of coverage criterion for PS/NPS both.

Proposal 3: For intra device interference, the decision of simultaneous transmission to eNBs and UEs should be preceded before discussing emission mask to see exact effect of the interference. If the simultaneous transmission to eNB and D2D UE is allowed, it is desirable to consider emission mask for intra device interference.
Proposal 4: Evaluation for additional larger number of UEs is necessary. We also recommend 60 UEs per cell for both of general and public safety specific scenarios.
Proposal 5: For the number of D2D UEs for direct communication and the UE pairing criterion X dBm, we prefer to leave them as a design issue.

Proposal 6: For the number of D2D UEs for discovery, we recommend about 100 UEs per macro cell geographical area.
Proposal 7: Disabling all eNBs except center one is a proper method to create sufficient number of out of coverage UEs.
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