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1
Introduction
At RAN1#88, great progresses are made about the evaluation methods and parameters of feD2D online and offline.And several aspects are left to be decided in the next conference.
Agreement:
· Channel model

· Scenario 1: 

· Reuse channel models defined in TR 36.843

· For distance <3m 

· Downselect between the following two alternatives at the RAN1#88bis

· Alt. 1: Use pathloss value calculated at 3 m distance for the cases when actual distance is less than < 3 m. Further discuss if LOS or NLOS model should be applied for distances < 3m.

· Alt. 2: Use free space pathloss for the distances below 3m

· Scenario 2:

· Remote UE – eNB channel model

· Use TR 45.820 model assuming all UEs are indoor

· Relay UE – eNB channel model

· Use TR 36.843 assumptions

· UE – UE channel model

· For channel modeling in scenario 2, Relay UE – Remote UE and Remote UE – Remote UE and Relay UE - Relay UE use the TR 36.843 models as a working assumption and revise at RAN1#88bis if any issue found.
Agreement:
· UE dropping

· For Scenario 1, at least proximate Remote UE dropping is supported

· The dropping procedure ensures each Relay UE has M remote UEs in proximity of [D1,D2]

· D1 and D2 are defined in distance range. D1 is the minimum distance between relay UE and UE, D2 is maximum distance
· For Scenario 2, independent dropping of relay, and remote UEs is supported
· FFS is legacy UEs are dropped

Agreement:
· UE dropping parameters

· Number of Relay UEs, N

· Scenario 1: N = 10 per cell

· Scenario 2: N = 20, [10, 40] per cell

· Number of Remote UEs, M

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

· Scenario 2: M = [70] per cell 
· Further discuss and conclude on additional numbers in brackets at the next meeting RAN1#88bis
Agreement:
· D1, D2

· D1 is FFS 

· D2 is FFS: Scenario 1: 10, 15, 30 m; Scenario 2: 100 m

· Continue discussion and conclude on D1 and D2 for Scenario 1 at the RAN1#88bis
Agreement:
· Performance metrics for communication

· In addition to the defined in TR 36.843 (throughput, packet throughput, system capacity, power consumption), use energy efficiency:

· Defined as energy spent to transmit a bit of information measured in [power units · sec / bit]
· To be reported for relay UEs and remote UEs separately

· Performance metrics FFS, to be revisited at RAN1#88bis

· Every simulation needs to provide energy efficiency and/or power consumption per TTI values
In this contribution, some viewpoints are provided based on the agreements and FFS above.
2
Remaining feD2D issues
· Channel model for scenario 1 and scenario 2
For scenario 1, when the distance between UEs is longer than 3m the channel model defined in TR 36.843 can be reused. However, when the distance between UEs is shorter than 3m, we can assume that the communication link between the UEs is reasonably good enough. Accordingly, the path-loss in the wearable scenario is small, so for simplification we can use the free space path-loss model .On the other hand, the path-loss should not be smaller than the free space path-loss channel model as shown in Figure 1.
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Figure 1: An example of the path-loss (PL) scenarios
In Figure 1, we can see that when the distance between UEs is shorter than 3m, both NLOS PL and LOS PL is smaller than the free space path-loss. Furthermore, the actual path-loss value should not be smaller than the free space path-loss value in any way. So, we can confirm that the free space path-loss model is more appropriate when the distance is shorter than 3m.
The winner II free space path-loss model is: PLfree = 20*log10 (d) + 46.4 + 20*log10 (f/5) and the path-loss vs. distance curve is shown in Figure 2. 
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Figure2: Free space path-loss vs. distance
We should pay attention to the fact that when the distance is very short, the value of path-loss (PL) can become negative. So, in order to avoid this problem we can make some corrections to path-loss such as: 
PL = max (0, PLfreespace(d))
Where,

d = the distance between the UEs. 
Otherwise, we can configure a parameter dmin in which 0<dmin<3m and PLfreespace(dmin) > 0.
Therefore, PL = max (PLfreespace(dmin), PLfreespace(d))
Where,

dmin =  0.1m or 1m (i.e. can be set to either distance).
For scenario 2, we should focus on the D2D-aided MTC scenario and the definition of the channel model in 36.843can be reused for the UE-UE channel model.
Proposal 1: For scenario 1, the free space path-loss model with some corrections can be used when the distance between UEs is shorter than 3m.
· UE dropping parameters
For scenario 1, both sparse and dense cases should be considered. So the configuration of 1,2,4,8 remote UEs per relay UE can be confirmed. For the same reason, 10 or 40 relays are dropped in the cell for scenario 2 and 70 remote UEs are dropped per cell.

Proposal 2: The number of the relay UEs and remote UEs in brackets for scenario 1 and scenario 2 should be confirmed.

· Remote UE dropping scope for scenario 1
Since scenario 1 focus on wearable use cases, the remote UEs are located in a cluster in a region and the distance between relay UE and remote UE are not too long usually. In RAN1#88, consensus was reached that each Relay UE hasM remote UEs in proximity. So, we can make the range from 1m to 10m by setting D1 =1m and D2=10m.
Proposal 3: For scenario 1: D1 =1m, D2=10m.

· Traffic model
Consensus has been reached that FTP2 traffic model is reused for scenarios 1 and 2. There are two options in FTP2 provide as shown below:

–
Option 1: Fixed packet size 10Kbyte

–
Option 2: 10 Kbyte mean packet size. Use Pareto distribution with shape parameters alpha = 0.5, minimum packet size is 1 Kbyte, maximum packet size is 100 Kbyte
Although two options are considered, we prefer option 1.
Also, the video model is mentioned for scenario 1, but we think the video model is needless because in the D2D-aided wearable scenario, the remote UE is often the low complexity device that needs to save energy.
Proposal 4: For scenario 1, option 1 of FTP2 is preferable and the video model is needless for remote UE’s power consumption.

· Performance metrics of energy efficiency 
At RAN1#88, it is agreed to define energy spent to transmit a bit of information measured in [power units · sec / bit]
So, in one TTI the energy efficiency is defined as:
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Where, 
P = the power measured by mw, 
TB = the size of packet transmitted in the TTI.

At the same time, we also considered the energy efficiency in a period time (eg.1s). 
For example, 
Suppose that a UE transmit K packet in continuous time T and in T the power of the first packet is P1, the packet lasts for T1 subframe and the packet size is TB1;

Next, the power of second packet is P2, the packet lasts for T2 subframe and the packet size is TB2;

It continues such that the power of kth packet is Pk, the packet lasts for Tk subframe and the packet size is TBk.. 
Therefore, the average energy efficiency in period T can be defined as:
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Where,

P = the power used to transmit the TB. 
TB = the size of the packet.

k = number of packets.

T = time interval.

Proposal 5: Both per TTI energy efficiency and average energy efficiency should be considered.

3
Conclusions
In this contribution, some viewpoints on the remaining issues about the feD2D evaluation are provided and the proposals are the following:
Proposal 1: For scenario 1，free space path-loss model with some corrections can be used when the distance between UEs is shorter than 3m.

Proposal 2: The number of the relay UEs and remote UEs in brackets for scenario 1 and scenario 2 should be confirmed.

Proposal 3: For scenario 1: D1 =1m，D2=10m.

Proposal 4: For scenario 1, option 1 of FTP2 is preferable and the video model is needless for remote UE’s power consumption.
Proposal 5: Both per TTI energy efficiency and average energy efficiency should be considered.
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