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1 Introduction

At the last meeting (RAN1#72b), progress was made for the D2D study item. In particular, many aspects of the evaluation methodology were agreed [1]. A few “FFS” and parameter values still remain to be determined. In this contribution, we provide our view on these parameters. A companion contribution discusses channel modeling [2].
2 Discussion on methodology
In this section, we discuss the parameters strictly related to the evaluation methodology. In a following section, we will address the evaluation parameters.
2.1 Agreement at RAN1#72b
At the RAN1#72b, the parameters listed in Table 1 were agreed. The parameters in red or highlighted in yellow are the ones that are still under discussion.
Table 1. Parameters for evaluation methodology.

	Property
	General Scenario
	PS Specific Scenario

	Layout
	Option 1 (mandatory)

Others optional in order of decreasing priority:

Option 2 / Option 3

Option 4

Option 6
	Option 5 (mandatory)

Others optional in order of decreasing priority: 

Option 3

Option 1

	Carrier Frequency

(note that the performance at 2GHz is expected to be different from the performance at 700MHz.)
	2GHz
	700 MHz

	System bandwidth
	10MHz (FDD), 20 MHz (TDD)

FFS whether an additional bandwidth reflecting the PS-specific scenario may be added
	FFS

	Network operation
	100% eNBs enabled
	{0, x (FFS)}%  eNodeB enabled
FFS whether disabled eNBs are selected randomly or deterministically

(Note that x may be 100%)

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

	Network synchronization
	With equal priority: 

· all eNodeBs synchronized

· eNodeBs on different carriers not synchronized

· eNodeBs on a given carrier not synchronized

	UE mobility
	{3,X} km/hr
	120 km/hr for {x} fraction of outdoor UEs

{3,X} km/hr for other UEs

	UE RF parameters
	Max Tx power of 23 dBm for non PS; 23 dBm, 31 dBm for PS

1 Tx (2 Tx optional for PS only), 2 Rx antenna, Antenna gain 0 dBi, Noise figure 9 dB

	UE inband emission mask 
	FFS under what circumstances (if any) this is needed; if needed, as per 36.101 s.6.5.2.3

	eNodeB RF parameters
	As specified in 3GPP Case 1, except for Option 5 which uses parameters as specified in 3GPP Case 3

	Traffic models 
	Full buffer, VoIP, & FTP2 from 36.814

	Discovery Drop Distribution 
	See R1-131789

	Unicast Drop
	See R1-131789

	Groupcast Drop
	See R1-131789

	Broadcast Drop
	See R1-131789

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

WAN traffic is FTP2

	Total number of active UEs per (active) cell
	See R1-131789

	Number of D2D UEs for discovery
	See R1-131789

	Number of D2D UEs for communication
	See R1-131789


2.2 Discussion on the remaining parameters
In this section, we provide values for each remaining parameter, looking at each issue individually.

2.2.1 System bandwidth

For the general scenario, 10 MHz and 20 MHz were agreed, with other values FFS. For the PS scenario, no value has been agreed yet. Since the general scenario is deployed with case 1, the impact of thermal noise is expected to be much less important than interference at 10 MHz. Consequently, adding bandwidths lower than 10 MHz is not expected to provide additional insights. Thus, using 10 MHz and 20 MHz is enough.
For the PS scenario with option 5, deployment case 3 is used. In such a deployment, consumer UEs can be quite severely affected by the level of thermal noise. PS UEs are not expected to be affected as much given that they can transmit at higher power. However, given that the public safety scenario can have both consumer and PS UEs, it is recommended to use a lower bandwidth, and to include 5 MHz as well. Given that noise impact is higher for larger bandwidth, the performance evaluation should also be conducted for 10 MHz and 20 MHz.
2.2.2 Network operation

There are some FFSs for the PS scenario. First, the percentage of eNBs enabled has to be determined. Having a simulation case with no eNB enabled has already been agreed on. This is an extreme case where there is no network coverage available. We propose here to include the other extreme case where all the eNBs are enabled, and to fix the value of x to 100. All the other intermediate cases would range in between the results for these two extreme cases.

The next open issue with regards to network issue is on the deployment of disabled eNBs. If the percentage on eNBs enabled is either 0 or 100, this issue becomes moot, and does not need to be considered, thus simplifying the simulation work.
2.2.3 UE out-of-network criterion

During the discussions at RAN1#72b, it became clear that the criterion to determine whether a UE is out-of-coverage was determined by whether the UE could receive the SCH, since this is what determines if the UE can operate in synchronous or asynchronous mode. The criterion to determine SCH reception is to have an SINR larger than -6 dB, per RAN4 specification. Thus, we propose to confirm the adopted WA.

2.2.4 UE Mobility

For the general scenario, a first value of 3 km/h was agreed. It was also agreed to have a second one, to be determined by this meeting. Given that the general scenario uses deployment case 3, the cell radius is small, and as a consequence, this type of cell would represent a case of deployment in e.g., dense urban areas. Since in these areas, even road traffic is slow, we propose to choose 30 km/h for the second speed value.

For the PS scenario, three speeds have to be selected. Two were already chosen (3 km/h and 120 km/h). Choosing another intermediate speed makes sense. In order to keep things aligned between the two scenarios, we propose to adopt 30 km/h for the third speed value.

For the PS scenario, it is also necessary to set a probability of having a speed of 120 km/h. Users at these high speeds would correspond to e.g., fire trucks, or police cars chasing a suspect. Since these instances are not common occurrences, we propose to have a low probability value, e.g., 5%.

2.2.5 Inband emission mask

At the last meeting, it was discussed whether to consider effects associated with the UE inband emission mask. The rationale for doing so is not clearly established. Furthermore, we do not anticipate the emission mask to have a significant impact of performance as long as similar attenuation (20 dB or more) can be attained. Consequently, we do not think that the emission mask should be considered.

2.2.6 Non D2D traffic

It has been acknowledged that there are cases where a D2D UE could receive both D2D data and cellular data. Note that by data, we do not include here control messages such as RRC signalling. Having a D2D UE receiving both types of traffic is an instance that needs to be considered, but we do not anticipate it to be the majority case. Consequently, we suggest fixing x to 20%.

3 Discussion on discovery evaluation metrics
For discovery, all the metrics were previously agreed except for power consumption. One consideration is evaluating the power consumption as a function of time and power, such as shown in [3]. For example, the amount of time used for the transmission of discovery signals can be denoted as ttx and the power consumption for transmission is ptx. Likewise, the amount of time used for receiving discovery signals can be denoted as trx and the associated power consumption is prx. For transmission, the power consumption is primarily due to the power amplifier. To receive a discovery signal, the power consumption is due to the complexity of receive processing (e.g., the number of signals received simultaneously, the complexity of identifying a signal). 
The power consumption can be expressed as

(ttx ptx + trx prx) / t,
where t is a measurement period. For example, in a t=640 ms period, a device may transmit for ttx=40 ms.

Table 2 lists the parameters. The table also shows two sets of parameters. There is one set for in-coverage and a different set of values for out-of-coverage. This different set of parameters is due to the complexity of the transmitted waveforms and the absence of time synchronization in out-of-coverage. Although not presented is the scenario of partial network coverage, where one device is in-coverage and the other device is out-of-coverage. The power consumption for the partial network coverage should be bounded by the in-coverage and out-of-coverage values.
Table 2. Parameters for power consumption.
	
	Power Parameter
	Value
	Time Parameter 
	Value

	In coverage
	ptx,ic
	FFS
	ttx,ic
	FFS

	
	prx,ic
	FFS
	trx,ic
	FFS

	Out-of-coverage
	ptx,ooc
	FFS
	ttx,ooc
	FFS

	
	prx,ooc
	FFS
	trx,ooc
	FFS


Proposal 1: The power consumption for discovery is a sum of the product of fraction of time transmitting and power consumption for transmission and the product of fraction of time receiving and power consumption for reception.

Proposal 2: For discovery, there is one set of power consumption parameters of in-coverage and another set for out-of-coverage.

4 Discussion on communication evaluation metrics
For communications, all the metrics were previously agreed except for power consumption and VoIP delay. The methodology for power consumption during communications should follow the same methodology as discovery. For instance, there should be parameters for both in-coverage and out-of-coverage. Note that the transmission time and reception time are a function of the amount of traffic (traffic models). It may be possible to reduce number of parameters by assuming symmetry during communications (e.g., the amount of time transmitting is equivalent to the amount of time receiving).
Proposal 3: The power consumption for communications follows the methodology for discovery, using a different set of parameters.
For the VoIP requirement, one suggested value of delay is 285 ms, as shown in Figure 1 of [4].

Proposal 4: the VoIP delay requirement is 285 ms in accordance with ITU recommendations.
5 Conclusion

It is recommended to adopt the following table:
	Property
	General Scenario
	PS Specific Scenario

	Layout
	Option 1 (mandatory)

Others optional in order of decreasing priority:

Option 2 / Option 3

Option 4

Option 6
	Option 5 (mandatory)

Others optional in order of decreasing priority: 

Option 3

Option 1

	Carrier Frequency

(note that the performance at 2GHz is expected to be different from the performance at 700MHz.)
	2GHz
	700 MHz

	System bandwidth
	10MHz (FDD), 20 MHz (TDD)
	5 MHz, 10 MHz, 20 MHz (FDD)

	Network operation
	100% eNBs enabled
	{0, 100}%  eNodeB enabled

	UE out of coverage criterion
	
	Average SINR < -6dB  

	Network synchronization
	With equal priority: 

all eNodeBs synchronized

eNodeBs on different carriers not synchronized

eNodeBs on a given carrier not synchronized

	UE mobility
	{3,30} km/hr
	120 km/hr for 5% of outdoor UEs

{3,30} km/hr for other UEs

	UE RF parameters
	Max Tx power of  23 dBm for non PS --  23 dBm, 31 dBm for PS

1 Tx (2 Tx optional for PS only), 2 Rx antenna, Antenna gain 0 dBi, Noise figure 9 dB

	eNodeB RF parameters
	As specified in 3GPP Case 1, except for Option 5 which uses parameters as specified in 3GPP Case 3

	Traffic models 
	Full buffer, VoIP, & FTP2 from 36.814

	Discovery Drop Distribution 
	See R1-131789

	Unicast Drop
	See R1-131789

	Groupcast Drop
	See R1-131789

	Broadcast Drop
	See R1-131789

	Non D2D traffic
	With probability 20%, a D2D UE has non D2D (downlink & uplink) traffic.

WAN traffic is FTP2

	Total number of active UEs per (active) cell
	See R1-131789

	Number of D2D UEs for discovery
	See R1-131789

	Number of D2D UEs for communication
	See R1-131789

	
	


For power consumption, the following proposals are 

Proposal 1: The power consumption for discovery is a sum of the product of fraction of time transmitting and power consumption for transmission and the product of fraction of time receiving and power consumption for reception.

Proposal 2: For discovery, there is one set of power consumption parameters of in-coverage and another set for out-of-coverage.

Proposal 3: The power consumption for communications follows the methodology for discovery, using a different set of parameters.

For VoIP delay requirements, one proposal is:
Proposal 4: the VoIP delay requirement is 285 ms in accordance with ITU recommendations.
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