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1 Introduction

At the RAN1#72bis meeting, the performance metrics for D2D discovery and communication [1] were discussed and agreed. In addition, the following general and public safety (PS) specific scenarios have been defined [2] as mandatory for future evaluation of D2D proximity services:
· General scenario - Option 1(Mandatory): Urban macro (500m ISD) + {1} RRH/Indoor Hotzone per cell
· PS specific scenario - Option 5 (Mandatory): Urban macro (1732m ISD) (UE dropping details FFS)

Although the mandatory D2D deployment scenarios were agreed by RAN1 WG, many details required for system level analysis were left for further study. In this contribution, we share our views on the remaining FFS aspects of the agreed D2D deployment scenarios and evaluation methodology.

2 Remaining Details of D2D Deployment Scenarios
In this section we discuss open aspects of the D2D deployment scenarios.
2.1 Number of RRHs in General Scenario

The Urban Macro scenario with 500m ISD and {1} RRH/Indoor Hotzone per cell has been agreed as the mandatory deployment layout for D2D studies in application to commercial and PS use cases. However it is not fully defined whether {1} means one RRH or one hotzone with two RRHs as it is originally defined in TR36.814 [5]. We suggest adopting the second option with two indoor RRHs per one hotzone in each Macro cell to be consistent with typical RRH/Indoor Hotzone scenario used in 3GPP.
Proposal 1:
· Clarify the number of RRHs in general scenario “Urban Macro scenario with 500m ISD and {1} RRH/Indoor Hotzone per cell”. We propose to use two RRHs in one Indoor Hotzone per cell to be consistent with the 3GPP assumptions for Indoor RRH/Hotzone evaluations defined in TR 36.814 (see section A.2.1.1.5) [5].
2.2 Clarification on System Bandwidth

The system bandwidth equal to 10MHz (FDD) and 20MHz (TDD) was agreed for commercial scenario, while the bandwidth for PS specific scenario which assumes 700MHz carrier frequency is left FFS. We recommend aligning PS specific bandwidth according to Band 14 Block D+F spectrum [4].
2.3 Network Operation for Partial Coverage Scenario
For analysis of partial and out of network coverage scenarios it was agreed to use “Urban macro scenario with inter-site distance equal to 1732m”. In particular, it was proposed to switch off part of the deployed eNodeBs in case of partial coverage and disable all eNodeBs for out of network coverage evaluations. It was also agreed to further study the fraction of switched off eNodeBs and discuss whether disabled eNodeBs should be selected randomly or deterministically.

In our view, the probabilistic approach for disabling eNodeBs may lead to the increased system level simulation efforts without clear benefits. For instance, in order to ensure sufficient amount of statistics the large number of simulation trials may be needed, especially if probabilistic approach is applied to 19 site hexagonal layouts. Also, the probabilistic approach is more challenging for analysis, but it is unlikely to change the technical observations/conclusions. At the same time, the deterministic approach can achieve the same goal and ensure sufficient number of UEs within and out of network coverage. Beside that the random disabling of the stations destroys the geographical symmetry, even if wrap around is applied that may further complicate the study and simulation analysis. Based on the above observations, we believe that the deterministic approach is sufficient for the analysis of the partial network coverage scenario. In particular the simplified deployment shown in Figure 1 can be used for future studies of partial network coverage scenario. The ISD in this scenario may be further discussed once the channel models of D2D SI are agreed. For the proposed deployment shown in Figure 1, we suggest to activate only one central eNodeB and switch off all remaining sites. Note that in this case there is no difference between the probabilistic and deterministic approaches if the wrap around is applied. Finally, we believe that this scenario can be used to evaluate the impact from cell-edge cellular UL transmissions on D2D transmission of the out of coverage UEs and also to study the one-hop relaying between out of coverage UEs and UEs within E-UTRA coverage.
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Figure 1: Layout for partial network coverage scenario.
Proposal 2:
· Agree on deterministic approach for system level analysis of partial network coverage scenario.
· The layout consisting from seven sites with wrap around and one active eNodeB is recommended for evaluation of the partial network coverage scenario.

2.4 Fraction of High Speed UEs in PS Specific Scenario
The PS specific scenario assumes that certain fraction of UEs has speed equal to 120km/h. In general, the high speed UE terminals (e.g. 120km/h) are unlikely to be good candidates for D2D proximity services unless the specific automotive applications are considered (e.g. vehicular communication, traffic safety). The currently agreed user dropping procedure may need to be revised if analysis of such applications is considered to be one of the study item objectives. Note that according to the current D2D dropping and association procedure in PS specific scenario “UEs are randomly and uniformly dropped throughout the macro geographical area; 20% UEs are outdoor and 80% UEs are indoor”. The agreed user dropping is unlikely to be a reasonable approach to study vehicular proximity services.
Proposal 3:
· Clarify if automotive proximity services are in the scope of study item and what kind of PS proximity applications requires analysis of the high speed (i.e. 120km/h) UE terminals.

· Currently agreed D2D user dropping and association procedure assumes uniform user drop with 80% of indoor and 20% of outdoor UEs. In this scenario, it is difficult to study vehicular proximity services.

· If vehicular proximity services are not supposed to be the main focus of study item then small fraction of outdoor UEs can be assumed as vehicular (e.g. 25% of outdoor UEs).
2.5 UE Out of Coverage Criterion

There was a discussion on UE out of coverage criterion and it was proposed to use average SINR over system bandwidth (in particular, apply -6dB as a working assumption and revisit it at the RAN1#73 meeting). In case of interference limited scenarios, the SINR is not accurate criterion of out of coverage UE, since interference can be controlled and managed by network. However, in case of noise limited scenarios, such as PS specific scenarios with partial or out of network coverage the SINR metric (converted to SNR) may be considered as valid if applied to control and data channels. At the same time, the proposed SINR value should not impose any constraint on UE synchronization. In case of partial network coverage scenario, some of the UEs (failed to communicate with eNodeB) can still achieve synchronization with PSS/SSS synchronization signals by using longer acquisition time, as it was confirmed and agreed in MTC study item.
Proposal 4:
· Agree on proposed SINR value equal to -6dB as the UE out of coverage criterion for out of coverage and partial network coverage scenarios, assuming that it does not imply any constraints on UE synchronization.
2.6 UE In-band Emission Mask
One of the open items is to study under what circumstances (if any) the in-band emission mask needs to be modeled. In our view the UE in-band emission mask should be applied for system level analysis of D2D discovery and communication if frequency division multiplexing (FDM) is considered. In other words, when subframe frequency resources are shared among D2D only UEs, or D2D and cellular UEs.
Proposal 5:
· Support modelling of the in-band emission mask for system level studies of D2D discovery and communication if frequency division multiplexing is used for transmission between D2D and / or cellular users.
2.7 Non D2D Traffic Probability
It was proposed at the RAN1#72bis to further study and specify the probability {X}, that a D2D UE has non D2D (downlink & uplink) traffic. The WAN FTP2 traffic was assumed. Although, we assume that this situation may happen in practical LTE system, we do not see the strong motivation to study it in RAN1 WG, since such probability is likely to be low. 

Potential cases when it can be considered:
· The D2D UE simultaneously transmits to the eNB and other UE.
· Impact on WAN services. There is no need to consider this probability if transmission on eNodeB-UE link is fully controlled by network. Degradation of D2D throughput can be estimated analytically.

· The scenario, where this probability can make sense is partial network coverage case, when out of coverage UEs may have cellular traffic.
Therefore we believe that further discussion is needed whether this probability should be defined and in which scenarios.
3 Discussion on Remaining Details of User Drop Procedure
3.1 Number of UEs per Cell Area
At the RAN1#72bis meeting, the parameters related to the number of UEs for D2D discovery and communication system level analysis were left for further study. In particular the following parameters were left undefined:
· Total number of active UEs per cell; 
· Number of D2D UEs for discovery;
· Number of D2D UEs for communication;
In our view, these parameters should cover at least sparse and dense user environments when general scenario is considered.  In case of public safety specific scenario, the amount of UEs may be relatively small/sparse when uniform user drop is considered in dedicated PS spectrum. Oppositely it can be expected dense for hotspot user drop scenario that aims to emulate PS accident, where many PS officers are concentrated. Table 1 summarizes our views with regard to the number of UEs that can be further considered for system level studies. Note that some of the parameters may need to be further studied once the channel modelling is agreed in RAN1WG. 
Table 1: Number of UEs per Macro cell for D2D system level analysis

	Type of analysis
	General Scenario (Layout Option 1)
	PS Specific Scenario (Layout Option 5)

	D2D Discovery
	Total number of active* UEs = {120, 360, 720 UEs}
Number of D2D UEs for discovery is the same as total number of active UEs {120, 360, 720 UEs}

	Uniform User Drop

     Total number of active UEs {FFS}
     Number of D2D UEs for discovery{FFS}
Hotspot User Drop

     Total number of active UEs {60 UEs}
     Number of D2D UEs for discovery{60 UEs}


	D2D Communication
	Total number of active** UEs

2*{3, 6, 12, 24} D2D UEs + {30} Cellular UEs
Number of D2D UEs for communication = 2*{3, 6, 12, 24}
Number of cellular UEs = Total Number of active UEs – Number of D2D UEs
	Uniform User Drop

     Total number of active UEs {FFS}
     Number of D2D UEs for discovery {FFS}
Hotspot User Drop

     Total number of active UEs {60 UEs}
     Number of D2D UEs for discovery {60 UEs}



  *Active UEs include both RRC_CONNECTED and RRC_IDLE

** Active UEs include RRC_CONNECTED only
3.2 UE Drop for all UEs, for both Discovery and Communication 

The agreed user dropping procedure for D2D system level studies is summarized in [3], that defines the following user dropping approaches for general and PS specific scenarios:
General scenario (Urban macro (500m ISD) + {1} RRH/Indoor Hotzone per cell): 
For Layout option 1, 2, 4:- 2/3 UEs randomly and uniformly dropped within the clusters of small cell(s), 1/3 UEs randomly and uniformly dropped throughout the macro geographical area.
a) 20% UEs are outdoor and 80% UEs are indoor.
PS specific scenario (Urban macro (1732m ISD)):
For Layout option 5, UEs randomly and uniformly dropped throughout the macro geographical area; 20% UEs are outdoor and 80% UEs are indoor. Drop 2 RRH buildings (without RRHs) in each macro geographical area.
For Layout option 3, 5, 6:
a) Uniform drop - all UEs are randomly and uniformly dropped throughout the macro geographical area
b) Hotspot drop – Randomly select an area within each macro geographical area.  Randomly and uniformly drop 2/3 UEs within 40 m of the selected area. Randomly and uniformly drop the remaining 1/3 UEs to the entire macro geographical area of the given macro cell.
The defined user drop methodology is the same as was agreed for system level analysis in the framework of the small cell enhancement study item. Although, we share the view that simulation assumptions should be consistent among study items, we do not see the strong motivation to completely reuse the assumptions from the small cell enhancement study item and completely apply those for D2D proximity studies.
According to the agreed user drop methodology, there are two independent set of parameters that control the amount of indoor UEs. It is assumed that 2/3 of UEs are located within the building (by definition this part of UEs should be classified as indoor). The other 1/3 of UE terminals are dropped uniformly across the macro geographical area, so that part of these terminals may be also randomly dropped inside of the building and the rest outside of the building. In order to meet target requirement of 80% indoor UEs, the part of UEs dropped outside of the building should be randomly classified as indoor UEs with some probability. For that purpose in small cell enhancement study item it was specified that: “A UE not located within a hotzone building is classified as an indoor UE with X% probability, where X>= 0. Companies should indicate the value X when presenting the results”. Assuming that D2D user drop methodology is agreed, the similar principle can be extended to D2D study item.
Proposal 6:
· In order to meet 80% indoor UE requirement we propose to clarify that “A UE not located within a hotzone building is classified as an indoor UE with X% probability, where X>= 0. Companies should indicate the value X when presenting the results”.
However, following this principle, the inconsistency in PS specific scenario can be highlighted for hotspot drop case. In particular, it is stated, that hotspot area should be randomly selected within each macro cell geographical area and that 2/3 of UEs should be randomly dropped within the 40m of the selected area. At the same time, it is assumed that 80% of UEs are located indoor. Let’s consider the case when randomly selected area does not overlap with the two dropped buildings. In this case, the large portion of UEs inside incident area will be classified as “indoor UE not located within a hotzone building”. However, it is not clear whether it should be assumed that these UEs are located in the same or different buildings. In order to resolve this issue, it may be proposed that the center of the incident area is co-located with the center of the dropped D2D building.
3.3 UE Association for Unicast D2D Communication

For system level analysis of unicast D2D communication, the following random pairing UE association procedure was proposed in [3]:
Random pairing: First UE is randomly selected from all UEs within entire 19/7 macro sites and 2nd UE is randomly selected from the remaining UEs within entire 19/7 macro sites. The 2nd UE will be re-selected with constraint of minimum RSRP between two UEs if RSRP is less than X dBm (FFS; in the meantime, companies may choose the value, including -
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) when UE is transmitted at maximum power.
The random pairing procedure defined in [3] is likely to complicate system level studies and requires further clarification. For instance, it is not defined whether the bidirectional or unidirectional D2D transmission is assumed in each pair.

Proposal 7:
· In order to simplify system level studies, the unidirectional D2D transmission in each pair can be assumed (i.e. assume that the 1st randomly selected UE is the transmitter and the 2nd paired UE is the receiver).
The current description does not specify whether it is assumed that all D2D pairs should be composed from unique terminals or one UE can be a member of several D2D pairs. We suggest clarifying this as follows:
Proposal 8:
· For unicast D2D communication analysis, the paired UE shall not be used to form additional D2D pair with other dropped UE terminals.
It is not specified what should be done if during the reselection procedure there is no 2nd UE satisfying RSRP threshold (e.g. 2nd UE is not found). The straightforward approach is to restart the pairing procedure and randomly reselect the 1st UE. However, even in this case there is no guarantee that the predefined number of D2D pairs can be found. In other words the input parameter, that defines the number of D2D UEs for communication may not be feasible, unless the RSRP threshold is set to -
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. In addition, the RSRP itself is not defined for UE-UE links and thus it is not clear which reference signals are assumed and which signal bandwidth should be used to decide on UE-UE pairing. Alternatively, it is possible to use maximum coupling loss or pathgain, however even this metric can be seen as a part of the potential solution and not an evaluation methodology parameter.
The similar clarifications should be introduced for the UE Association in case of groupcast and broadcast communication for the case of PS specific scenario
Proposal 9:
Further discuss and revise current user dropping and association procedure in order to simplify the control of the system level simulation parameters and future analysis. The following modifications can be proposed:
· Explicitly specify the number of D2D pairs/groups to be dropped and the D2D distance.
4 Conclusions

In this contribution, we provided our views on the remaining details of the D2D evaluation methodology and scenarios. We have found out that further clarifications and corrections need to be specified. Finally, we suggest adopting the proposals provided in this contribution.
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