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1 Introduction
In RAN1#72bis, some scenarios and assumptions have been agreed [1,2] for D2D studies. However, a number of open issues have been left for further discussion and therefore addressed in the current contribution.
2 Scenarios and Assumptions

2.1 System bandwidth for public safety scenarios
In 3GPP, the currently defined band for public safety scenarios is Band 14 for which the maximum system bandwidth is 10 MHz [3]:
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· Proposal 1: system bandwidth for public safety scenarios is 10 MHz (FDD).
2.2 UE modeling
2.2.1 UE out of coverage criterion

To be served, a UE shall be able to receive radio signals from the serving cell at a level not worse than that specified by the standard. As a minimum, the UE should be able to indentify and synchronize to a cell, which implies that the received signal quality of PSS/SSS of the cell should be -6 dB or above [TS 36.133] and the received signal strength should be above -120 dBm, accounting for some margin. 

· Proposal 2: The UE out of coverage criterions are the received signal strength <-120 dBm and PSS/SSS Es/Iot<-6 dB.
· Proposal 3: The UE out of coverage criterion should also be used in all D2D scenarios, including general D2D scenarios, to determine UEs that are able to receive a cellular service.

A separate criterion may also be considered for selecting UEs within the network coverage that are allowed to be a relay for another UE which is out of coverage.

2.2.2 Total number of active UEs per cell area
In [2], the total number of active UEs is specified per cell area. Since the number of UEs in clusters and the number of uniformly dropped UEs are relative numbers to the total number of UEs per macro cell area, it has to be clarified that the total number of active UEs is per macro cell area.
· Proposal 4: Clarify that the total number of active UEs is specified per macro cell area.

· Proposal 5: For the general scenario, the total number of active UEs includes non-IDLE UEs involved in cellular communication and is 10% of the total number of UEs. The number of cellular IDLE UEs is 90% of the total number of UEs. The cellular IDLE UEs are dropped following the same approach as active UEs. In public safety scenarios, the UEs (IDLE and non-IDLE) are dropped first, and then selected cells are turned off.
2.2.3 UE association

In [2], it is proposed that the first UE and the other UE(s) in D2D communication are (re)selected to be within a range corresponding to RSRP ≥ X dBm (FFS, meanwhile companies may also choose X= -( which corresponds to the entire network area). The approach applies both for discovery, unicast communication, and group communication. However, in practice the need for communication is generally not decided by the radio range, especially not when discovery has not been yet even performed. Therefore, it is proposed that each pair of two UEs interested in communication is selected randomly without reselection of the 2nd UE to be within a certain range (i.e., X=-(). If the two UEs are happen to be within a D2D range, then they may get involved in D2D communication.
· Proposal 6: Each pair of two UEs interested in communication is selected randomly without reselection of the 2nd UE to be within a certain range (i.e., X=-(). If the two UEs in the pair are happen to be within a D2D range, then they may get involved in D2D communication. Each UE is involved in at most one D2D communication with another UE.
2.2.4 UE speed

It has been proposed to have a fraction of outdoor UEs with a high speed. However, for D2D it is not only the channel dependency on the speed that is important but also the directions in which the UEs are moving the effect of which may be also different for unicast and group communication. For example, especially for group communication, it may be reasonable that UEs involved in the same-group communication have a similar velocity vector, i.e., moving approximately with the same speed in a similar direction (as it would be for a communication between PS UEs in service cars).
· Proposal 7: If high-speed UEs are to be modelled, RAN1needs to discuss an appropriate mobility model.

2.3 In-band emission

In [4], the impact of in-band emissions on D2D service has been analyzed for inter-device and intra-device scenarios, where it has also be shown that the potential impact is non-negligible and thus needs to be modelled in D2D system studies. In [4], it has also been proposed to model the in-band emissions based on the existing Rel-11 UE emission mask requirements specified in TS 36.101, Section 6.5.2.3.

In [1], how to model the impact of UE emission is FFS. Below we propose two options for addressing this open issue.
· Proposal 8: Two options are considered for D2D studies:
· Option 1: Explicit modeling, according to TS 36.101, Section 6.5.2.3. 
· Option 2: For inter-device interference and intra-device TX-to-TX interference, assume emission noise floor -30 dBc relative to PSD for the transmitted resource blocks. 
No simultaneous transmission and reception are assumed in the same subframe, so intra-device TX-to-RX interference does not apply.
3 Evaluation Metrics

3.1 UE power consumption model
At a high level, the average power consumed with D2D have the following components: 
· average power consumed by D2D transmissions (e.g., discovery beacons, control and data channels), which includes the output power and power for necessary BB processing,
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· average power consumed by D2D UL receiver (e.g., receiving beacons, common or dedicated channels), including the power for necessary BB processing,
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· average power consumed by DL receiver (e.g., the UE still has to receive cellular DL signals or channels for cellular service and/or D2D network assistance), 
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· average power consumed for GPS synchronization (if GPS is used), 
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The total average power can then written as
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 are the average power consumed during ‘ON’ states (including BB) and the time spent in ‘ON’ states, respectively, 
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 are the average power consumed during states other than ‘ON’ and the time spent in these states, respectively. The time 
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 may be the activity cycle length or the periodicity of ‘ON’ states, e.g., 
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 is the DRX cycle length. For the power consumption of the DL receiver different activity cycles corresponding to different values of {
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} need to be considered depending on whether the UE is within network coverage or beyond network coverage (i.e., performing cell search).
It is recommended that companies clearly state the ON time for the transmitters and receivers in their simulation results. Clearly, GPS power consumption needs to be included in the power budget only for those proposals relying on GPS for, e.g., synchronization.
An example parameter setting is as shown in Table 1, derived based on measurements on commercial LTE chipsets operating on FDD 10 MHz bandwidth. The GPS power consumption has been derived based on the data for three commercial GPS chipsets for cellular use (Mediatek MT3333, ST-E M7450, and TI TC6010). 
· Proposal 9: Power consumption model:

· The same power consumption model is used for discovery and communication, but with the corresponding parameter values.

· The same power consumption model is used for general scenarios and public safety scenarios. The power consumption model and the parameter setting from Table 1 are adopted for D2D studies.

· Companies are requested to clearly state the ON time duration and the periodicity for the transmitters and receivers in their simulation results (for convenience, a smaller set of parameters characterizing activity times may be agreed).

· Activity cycles for DL are different for in-coverage UEs and out-of-coverage UEs performing cell search.
Table 1: Example power consumption model parameters

	Parameter
	Value
	Comment
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	250 mW
	E.g., cell search
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	2 mW
	Inactive state of DL RX, i.e., only maintaining clock, memory, etc.

	
	300 mW
	For UE transmitting at <0 dBm

	
	335 mW
	For UE transmitting at 0 dBm

	
	380 mW
	For UE transmitting at 5 dBm

	
	480 mW
	For UE transmitting at 10 dBm

	
	1280 mW
	For UE transmitting at 20 dBm

	
	1750 mW
	For UE transmitting at 23 dBm

	
	TBD
	For UE transmitting at >23 dBm (public safety UEs only, with the maximum output power of 31 dBm)
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	250 mW
	Receiving in UL, i.e., D2D activity
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	2.5 mW
	Inactive state of UL RX
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	19 mW
	GPS power consumption included only for solutions requiring GPS-based synchronization


3.2 Discovery performance
Evaluation metrics for discovery were agreed in [1]. It should however be clarified what the exact definition of “discovery” is in the context of RAN1 simulations. It is suggested to clarify that discovery refers to L1-based discovery based on single discovery events (e.g., the detection of a discovery beacon, regardless of previous discovery events associated to the same UE). It is understood that in practice discovery reliability may be improved at e.g. at L2 by jointly processing multiple L1 discovery events for a given UE. However, it is suggested to not consider such aspect in the RAN1 evaluations.

· Proposal 10: Discovery definition:

· For RAN1 evaluations, no higher-layer filtering is assumed in detection of a discovery beacon.
Discovery latency has also been discussed earlier. From the service expectations perspective, discovery latency in the order of tens of seconds may be acceptable [5], if moderate mobility scenarios are assumed. With this, there may be no need in proximity latency as a performance metric in RAN1 system studies.
4 Summary
Based on the discussion above, the following has been proposed:
· Proposal 1: System bandwidth for public safety scenarios is 10 MHz (FDD).
· Proposal 2: The UE out of coverage criterions are the received signal strength <-120 dBm and PSS/SSS Es/Iot<-6 dB.
· Proposal 3: The UE out of coverage criterion should also be used in all D2D scenarios, including general D2D scenarios, to determine UEs that are able to receive a cellular service.

· Proposal 4: Clarify that the total number of active UEs is specified per macro cell area.

· Proposal 5: For the general scenario, the total number of active UEs includes non-IDLE UEs involved in cellular communication and is 10% of the total number of UEs. The number of cellular IDLE UEs is 90% of the total number of UEs. The cellular IDLE UEs are dropped following the same approach as active UEs. In public safety scenarios, the UEs (IDLE and non-IDLE) are dropped first, and then selected cells are turned off.
· Proposal 6: Each pair of two UEs interested in communication is selected randomly without reselection of the 2nd UE to be within a certain range (i.e., X=-(). If the two UEs in the pair are happen to be within a D2D range, then they may get involved in D2D communication. Each UE is involved in at most one D2D communication with another UE.

· Proposal 7: If high-speed UEs are to be modelled, RAN1needs to discuss an appropriate mobility model.

· Proposal 8: Two options are considered for D2D studies:
· Option 1: Explicit modeling, according to TS 36.101, Section 6.5.2.3. 

· Option 2: For inter-device interference and intra-device TX-to-TX interference, assume emission noise floor -30 dBc relative to PSD for the transmitted resource blocks. 

No simultaneous transmission and reception are assumed in the same subframe, so intra-device TX-to-RX interference does not apply.
· Proposal 9: Power consumption model:

· The same power consumption model is used for discovery and communication, but with the corresponding parameter values.

· The same power consumption model is used for general scenarios and public safety scenarios. The power consumption model and the parameter setting from Table 1 are adopted for D2D studies.

· Companies are requested to clearly state the ON time duration and the periodicity for the transmitters and receivers in their simulation results (for convenience, a smaller set of parameters characterizing activity times may be agreed).

· Activity cycles for DL are different for in-coverage UEs and out-of-coverage UEs performing cell search.
· Proposal 10: Discovery definition:

· For RAN1 evaluations, no higher-layer filtering is assumed in detection of a discovery beacon.
5 References

[1] RAN1#72bis Chairman’s notes, April 2013.
[2] R1- 131755, LTE D2D Dropping and association, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, RAN1#72bis, April 2013.
[3] TS 36.101.
[4] R1-131622, In-band Interference Modeling for D2D, Ericsson, ST-Ericsson, April 2013.

[5] R1-132031, Direct Discovery for LTE Based D2D, Ericsson, ST-Ericsson, May 2013.
_1429476028.unknown

_1429514733.unknown

_1429566975.unknown

_1429567011.unknown

_1429713929.unknown

_1429714070.unknown

_1429566983.unknown

_1429566963.unknown

_1429514759.unknown

_1429476297.unknown

_1429476376.unknown

_1429476397.unknown

_1429476329.unknown

_1429476225.unknown

_1429475787.unknown

_1429475921.unknown

_1429475933.unknown

_1429475880.unknown

_1429475382.unknown

_1429475651.unknown

_1429474481.unknown

