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1 Introduction
In the 3GPP RAN1 #88 meeting, the evaluation methodology for feD2D was discussed [1]. Although the basic parts of the evaluation methodology have been agreed, there are still remaining details that need to be decided.
In this contribution, we discuss the remaining details of evaluation assumptions, especially for the UE dropping model and UE power consumption model.
2 Discussion
2.1 UE dropping model
In the previous meeting, scenario 1 and scenario 2 were agreed, which are the wearable relay scenario and MTC relay scenario respectively. For the scenario 2, it was FFS whether legacy UEs are dropped or not. In our view, it’s not necessary to drop legacy UEs in addition to relay and remote UEs. Assuming that relay UEs have their own traffic, relay UEs can substitute legacy UEs in evaluations.
Proposal 1: For scenario 2, the dropping of legacy UEs is not necessary.

For the dropping parameters of scenario 1, it’s realistic and reasonable to assume a numbers of wearable devices such as 4 and 8. The number can be easily over 4 since the number of candidate places to wear a device can be over 4 (e.g. arm, ears, body, legs, eyes, finger, neck, etc.).  It’s also possible to assume multiple devices per location on the body. 
For the dropping parameters of scenario 2, in our view for the number of relay UE, both 10 and 40 are reasonable numbers relay UEs. In addition, 70 remote UEs are OK considering the appropriate scaling of the number of UEs according to simulation time.
Proposal 2: The following UE dropping parameters can be used.
· Number of Relay UEs, N

· Scenario 1: N = 10 per cell

· Scenario 2: N = 10, 20, 40 per cell

· Number of Remote UEs, M

· Scenario 1: M = 1, 2, 4, 8 per relay UE

· Scenario 2: M = 70 per cell
For D1 and D2, the relationship between relay UE and remote UE should be properly taken into account. In our view, according to the position relationship between remote and relay UE, two mobility types can be considered.
· Linked mobility
· Relay and remote UE either both move together with the same velocity or both stay immobile, so the relative position between them is almost invariable. An example case is where a user carries both a smartphone (relay) and a wearable (remote UE). This case can be assumed for scenario 1.
· Non-linked mobility

· Relay and remote UE don’t move together, so the relative positions of relay and remote UEs change in time. For example, a user leaves the smartphone in a fixed location and moves with the wearable. Another example is an MTC relay scenario where relay and remote UEs are in a fixed position. This operation case can be assumed for both scenario 1 and 2.
We list in table 1 the characteristics of these two operation scenarios.
Table 1 – characteristics of linked and non-linked mobility scenarios

	Operation scenario
	Relative position
	Mobility pattern
	Corresponding scenario

	Linked mobility
	Almost invariable
	Relay and remote UE move together with almost the same velocity
	Scenario 1

	Non-linked mobility 
	Variable in time
	Relay and remote UE move individually
	Scenario 1 and 2


Considering the above mobility aspects, it’s necessary to define D1 and D2 separately for each mobility type. The determination of whether a relay UE operates in a linked mobility or a non-linked mobility scenario can be based on a probability factor. The probability of operation in linked mobility is α and probability of operation in non-linked mobility is 1-α on a per-relay UE basis. In our view, the following parameters can be assumed:
· For linked mobility

· D1 = 0 m

· D2 = 2 m

· For non-linked mobility

· D1 = 2 m

· D2 = 30 m

· Parameter α = 0.7

· α = probability of linked mobility. Probability of non-linked mobility is 1-α on a per-relay UE basis.

Proposal 3: Both the linked mobility and non-linked mobility scenarios should be taken into account in the evaluation methodology.
Proposal 4: The following UE dropping parameters can be used.

· For linked mobility

· D1 = 0 m

· D2 = 2 m

· For non-linked mobility

· D1 = 2 m

· D2 = 30 m

· Parameter α = 0.7

· α = probability of linked mobility. Probability of non-linked mobility is 1-α on a per-relay UE basis.
2.2 UE power consumption model
In the previous meeting, it was agreed that the Rel.12 UE power consumption model from 36.843 is used as a baseline, where the agreement in the #88 meeting is copied below:
Agreement:

· Rel.12 UE power consumption model from 36.843 is used as a baseline

· Notations

· Idle power = I units per sub-frame

· Sleep power = S units per sub-frame

· RX power = R units per sub-frame

· T – min TX power consumption component

· TX power

· T units per sub-frame for X dBm TX power and below

· T·k units per sub-frame for maximum power (23 dBm)

· Linearly scaled with transmit power between T and T·k

· Values [I, S, R, X, k, T] are the following:

· Cat.1+ UE: I = 0.01, S = 0.01, R = 1, X = 0 dBm, k = 4, T = 1 (as specified in current TR36.843)

· FFS parameters for low complexity UEs. Revisit next meeting 
Since the power consumption model of the remote UE can be different from that of the relay UE, parameter adjustment is necessary for Cat. M1,N1 UEs. The parameters chosen should be consistent with the relative power consumptions considered in the NB-IoT study item [2], where those relative power consumption values are also applicable to MTC. Example relative power consumption values from NB-IoT are contained in Table 7.1.7.4-1 of [2] and are copied below:
Table 2
Example relative power consumption values from NB-IoT
	Operating mode
	
	Power (mW)
	Notes

	Transmit
(+23 dBm)
	Integrated PA
	500
	+23 dBm with 45% PA efficiency for class B (including Tx/Rx switch insertion loss) plus 60 mW for other circuitry.

	
	External PA
	460
	+23 dBm with 50% PA efficiency for class B (including Tx/Rx switch insertion loss) plus 60 mW for other circuitry.

	Receive
	Synchronization (PSS/SSS)
	70
	Accounts for more complex digital processing during synchronization.

	
	Normal
(non-PSS/SSS)
	60
	Includes digital mixing/decimation to single 15 kHz sub-channel, and subsequent demodulation of this sub-channel.

	Sleep
	
	3
	Corresponds to maintaining accurate timing by keeping RF frequency reference active.

	Standby
	
	0.015
	Common assumption.


A consistent set of parameters is thus derived as:

· I = 0.01, S = 0.01, R = 0.4, X = 0dBm, k = 8, T = 0.4

Table 3 illustrates the consistency of this set of parameters (note that there is some rounding associated with the parameter choice, for the sake of modelling simplicity). Note that “unity relative power” equates to a real power of 150mW.
Table 3
Consistency of proposed power modelling parameters for remote UE
	Operating mode
	Remote UE (MTC / NB-IoT)
	Relay UE
	comment

	
	T=0.4, R=0.4, k=8
	T=1, R=1, k=4
	

	Transmit (+23dBm)
	500mW (440mW RF, 60mW baseband)

P = 8*T = 480mW
	590mW (440mW RF, 150mW baseband)

P=4*T = 600mW
	Higher baseband and ADC / DAC power for Cat1

	Receive
	60mW

R=0.4
	150mW

R=1
	Higher baseband and ADC / DAC power for Cat1

	Sleep
	1.5mW

(I/R * 60mW)
	1.5mW

(I/R * 150mW)
	Sleep power of remote UE should not be more than that of relay, hence reduced from 3mW (NB-IoT) to 1.5mW

	Idle
	1.5mW
	1.5mW
	Same as sleep

	0dBm transmission
	60mW
	150mW
	0dBm RF power insignificant compared to baseband power


When the remote UE uses a lower maximum transmit power, the same parameters can be applied with a corresponding decrease in the “k” parameter: e.g. for a 14dBm power class UE, k = 2.
Proposal 5: Values [I, S, R, X, k, T] for low complexity UEs are the following:
Cat.M1, N1 UEs: I = 0.01, S = 0.01, R = 0.4, X = 0 dBm, k = 8, T = 0.4 
3 Summary
In this contribution, the following proposals are made:
Proposal 1: For scenario 2, the dropping of legacy UEs is not necessary.

Proposal 2: The following UE dropping parameters can be used.

· Number of Relay UEs, N

· Scenario 1: N = 10 per cell

· Scenario 2: N = 10, 20, 40 per cell

· Number of Remote UEs, M

· Scenario 1: M = 1, 2, 4, 8 per relay UE

· Scenario 2: M = 70 per cell
Proposal 3: Both the linked mobility and non-linked mobility scenarios should be taken into account in the evaluation methodology.
Proposal 4: The following UE dropping parameters can be used.

· For linked mobility

· D1 = 0 m

· D2 = 2 m

· For non-linked mobility

· D1 = 2 m

· D2 = 30 m

· Parameter α = 0.7

· α = probability of linked mobility. Probability of non-linked mobility is 1-α on a per-relay UE basis.
Proposal 5: Values [I, S, R, X, k, T] for low complexity UEs are the following:
Cat.M1, N1 UEs: I = 0.01, S = 0.01, R = 0.4, X = 0 dBm, k = 8, T = 0.4 
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