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1 Introduction
The feD2D study item was approved at the RAN#73 plenary meeting. As part of the SID objective, an initial task to enable evaluation for the new functionalities is to identify additional evaluation assumptions in [1] based on the analysis of wearable use cases defined in [2]. 

In this contribution, we discuss the additional evaluation assumptions which are the deployment scenario, traffic model, power consumption model and performance metrics.
2 Discussion
2.1 Operation scenario
In feD2D, it is a common scenario that the relay and remote UE are in proximity. In addition, the position of remote UE depends on the position of relay UE. In our viewpoint, according to the position relationship, two operation scenarios can be considered.
· Linked mobility operation scenario

· 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).
· Non-linked mobility operation scenario

· Relay and remote UE don’t move together, so the relative position of relay and remote UE changes in time. For example, a user leaves the smartphone in a fixed location and moves with the wearable.
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
	Sidelink channel status 

	Linked mobility
	Almost invariable
	Relay and remote UE move together with almost the same velocity
	Relatively stable during a long period

Sudden momentary channel variation possible

	Non-linked mobility 
	Variable in time
	Relay and remote UE move individually
	Relatively unstable during a long period


Since the relay and remote UEs are in proximity in the linked-mobility scenario, the average sidelink channel quality doesn’t change too much in the long term. However, there may be sudden momentary channel variations. For example, when the user is running with a smart watch, the channel may change due to intermittent shadowing by the user’s body between the wearable and smartphone due to the user’s running arm motion. 

For the non-linked mobility scenario, since the distance between relay and remote UE may be relatively large, the sidelink communication may be cut off due to radio link failure. If neither handover to other relays nor fall back to an eNB direct-link is performed, the remote UE will suffer from service discontinuity.

To summarize, in order to evaluate power consumption of the feD2D link, it is better to study the linked-mobility scenario as the relay and remote UE are in proximity. In order to study service continuity, it is necessary to evaluate the non-linked mobility scenario. Therefore, both of the two operation scenarios should be supported in the evaluation methodology.
Proposal 1: Both the linked mobility and non-linked mobility operation scenario should be supported in the evaluation methodology.
2.2 Deployment
In the SID, it is agreed that the objective is to study enhancements, for the sake of wearable devices, to Prose UE-to-network relaying and to the LTE D2D framework for commercial and public safety applications.

In addition, the layout for general and public safety scenarios for D2D can be found in table 2 (from scenarios defined in [1]). It is beneficial to discuss the feD2D deployment scenarios based on the D2D deployment scenarios.
Table 2 – general and public safety scenarios for D2D

	
	General Scenarios
	Public Safety Scenarios

	LTE Layout
	Option 1 shall be mandatory
	Option 5 shall be mandatory


For the commercial use case, it is assumed that feD2D is beneficial for the urban area with a high user density, such as the indoor hotspot scenario. Since option 1 of urban macro with RRH/Indoor hotzone is mandatory for D2D simulation, it can be reused for the feD2D commercial scenario.

For the public safety use case, option 5 can be reused since it is mandatory in D2D simulation.
Proposal 2: Rel.12 D2D layout from TR36.843 section A.2.1.1 is reused for feD2D. For baseline simulation, option 1 is used for commercial scenario and option 5 is used for public safety scenario.
2.3 UE dropping and link association
In Rel-13 eD2D, remote UEs are always out of coverage. However the feD2D remote UE can be either in coverage or out of coverage. Additionally, the dropping of the remote UE depends on the position of the relay. Hence, it is necessary to define a new UE dropping model for feD2D.
Firstly, we discuss the procedure of UE dropping as follows.
1) Create 19 or 7 macro sites (hexagon) with 3 cells each.

2) N relays will be dropped per cell using the dropping procedure for D2D UE (i.e. where a D2D UE is dropped in the Rel-12 D2D simulation, an feD2D relay is dropped). FFS the value of N.

3) For remote UEs, the following dropping can be considered.
· Each relay has [1 to Nmax] remote UEs. The number of remote UE per relay UE is randomly selected. X% of remote UEs have linked mobility with the relay and 1-X% of remote UEs do not. FFS value of Nmax and X.
· The X% remote UEs are dropped randomly around the relay within a circle with radius [1m].

· The 1-X% remote UEs are dropped randomly around the relay within a circle with radius [100m].

The procedure of link association is performed as follows: 

4) Relays associate to an eNB according to legacy LTE procedures.

5) For all remote UEs, if the remote UE has an RSRP of relay greater than Y dBm, then it associates with the relay, otherwise it associates with the eNB. FFS the value of Y.
Proposal 3: Define a dropping model where relay UEs are dropped and remote UEs are dropped relative to the associated relay. A remote UE can be associated with a relay or the eNB depending on channel conditions.
3 Traffic model
In order to evaluate communication between the relay and remote UE, it is necessary to discuss the traffic model. In [2], the following requirement is captured.
The relay solution shall support different traffic types including VoIP, streaming services, instant messaging, small data, MTC traffic etc. in an efficient manner.
The full buffer, FTP2 and VoIP traffic models for Rel.12 D2D UE can be reused to partially satisfy this requirement. A wearable device remote UE is a kind of MTC device, so an MTC traffic model appropriate to wearables is additionally needed. The MTC traffic model of Annex A.2 of TR36.888 [3] was developed for wearable use cases and is appropriate for the feD2D study. Hence it is proposed to reuse this traffic model (as replicated in Table 3).
Table 3 – MTC traffic model for wearable use cases

	Traffic model parameter (UL and DL)
	Value

	Traffic volume size distribution (Triggered)
	256 bits,1000 bits

	Traffic inter-arrival time (Triggered)
	Exponential: Mean = 30secs*


Regarding the relay device, it should be FFS whether its traffic should be considered or not while relaying packets of the remote UE to the eNB.

Proposal 4: 

· The full buffer, FTP, VoIP and MTC traffic models should be supported for feD2D remote UE.

· FFS whether to consider the traffic of relay.

4 Power consumption model
This section discusses the power consumption model. The following descriptions are captured for the power consumption model of D2D.
· Sleep power = 0.01 unit per sub-frame
· RX Power = 1 unit per sub-frame
· TX power 
· 20 unit per sub-frame for 31 dBm 
· 1 unit per sub-frame for 0 dBm and below
· Linearly scaled with transmit power between 1mW and 10^3.1mW
· Assume 8 sub-frames are accumulated for synchronization with WAN
· Synchronization is assumed to be reliable for 0.5s
· GPS power = 0.08 unit per sub-frame
· Average power consumption when GPS is used
· Always on independently of other communications

From our point of view, the power consumption model specified in D2D can be reused for feD2D with some necessary modifications relating to Tx power.
In D2D, public safety was the main focus. However for feD2D, in addition to public safety, commercial service should also be studied. Therefore, the max Tx power can be limited to 23dBm (10^2.3mW). The maximum transmit power can be lower still for small form factor, battery constrained devices, where a transmit power in the range of 14-17 dBm may be more appropriate.
Moreover, since neither the relay nor remote UE will use GPS-based synchronization, it is not necessary to consider GPS power consumption in the feD2D study.
Proposal 5: The power consumption model of D2D is reused for feD2D with following modifications

· TX power 
· 20 units per sub-frame for 31 dBm for public safety service

· 1 unit per sub-frame for 0 dBm and below
· Linearly scaled with transmit power between 1mW and 10^3.1mW
· 7 units per sub-frame for 23 dBm for commercial service

· 1 unit per sub-frame for 0 dBm and below
· Linearly scaled with transmit power between 1mW and 10^2.3mW
· GPS power can be ignored

5 Performance metrics
It was agreed in the SID that RAN working groups should study necessary enhancements for enabling QoS, more efficient, reliable, and/or low complexity/cost & low energy sidelink. Since some evaluation metrics have been already defined in Rel.12 D2D, feD2D should use metrics based on these metrics as a starting point. To enable the enhancements listed above, metrics related to latency, reliability, throughput, and energy consumption should be defined.

The following metrics can be evaluated for either the relay or remote UE, or both of them
· Latency
· Physical layer latency should be evaluated. The relay discovery latency should be considered for remote UEs that connect to the relay.
· Reliability
· The reliability of feD2D should be evaluated in terms of the end-to-end link performance between the eNB and remote UE without a relay, the PC5 link performance between the relay and remote UE, or the backhaul link between relay and eNB. According to existing metrics, the performance can be in terms of either user throughput, perceived user throughput, or the probability of a satisfied VoIP.
· Throughput

· The metrics related to throughput for D2D can be reused. 
· Energy consumption

· The model in section 4 should be used for energy consumption evaluation.

Proposal 6: FeD2D performance is evaluated based on the following metrics: latency, reliability, throughput and energy consumption.

6 Summary
In this contribution, the following proposals are made:
Proposal 1: Both the linked mobility and non-linked mobility operation scenario should be supported in the evaluation methodology.
Proposal 2: Rel.12 D2D layout from TR36.843 section A.2.1.1 is reused for feD2D. For baseline simulation, option 1 is used for commercial scenario and option 5 is used for public safety scenario.
Proposal 3: Define a dropping model where relay UEs are dropped and remote UEs are dropped relative to the associated relay. A remote UE can be associated with a relay or the eNB depending on channel conditions.
Proposal 4: 

· The full buffer, FTP, VoIP and MTC traffic models should be supported for feD2D remote UE.

· FFS whether to consider the traffic of relay.

Proposal 5: The power consumption model of D2D is reused for feD2D with following modifications

· TX power 
· 20 units per sub-frame for 31 dBm for public safety service

· 1 unit per sub-frame for 0 dBm and below
· Linearly scaled with transmit power between 1mW and 10^3.1mW
· 7 units per sub-frame for 23 dBm for commercial service

· 1 unit per sub-frame for 0 dBm and below
· Linearly scaled with transmit power between 1mW and 10^2.3mW
· GPS power can be ignored
· Proposal 6: FeD2D performance is evaluated based on the following metrics: latency, reliability, throughput and energy consumption.
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