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1
Introduction
In this contribution, we provide a text proposal for sections of the Technical Report 36.843 [1].
2
Text Proposal

------------------------------------TEXT START -----------------------------------
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4
General Design Assumptions

It is assumed that D2D operates in uplink spectrum (in the case of FDD) or uplink sub-frames of the cell giving coverage (in case of TDD except when out of coverage)

· Use of downlink sub-frames in the case of TDD can be studied further

It is assumed that D2D transmission/reception does not use full duplex on a given carrier.
Time needed for transmit to receive turn-around is assumed to be 624Ts. Time needed for receive to transmit turn-around is assumed to be 624Ts. (Here Ts is defined in Section 4 of [13].)
-----------------------------------TEXT END --------------------------------------
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5
Synchronization

In cases when at least one external synchronization reference exists, which is always the case at least within NW coverage:

· A UE begins to transmit a D2D signal at the time instance of T1-T2.

· T1 is the reception timing of the synchronization reference

· T2 is an offset which is positive, negative, or zero.
· Option 1: The synchronization reference is derived from the timing of a cell (not precluding the possibility that different cells may be used at different times).

· In this option, the cell may or may not be the serving cell of the UE

· Option 1.1: T2 is fixed in the specification.

· Option 1.2: T2 is configurable by the network.

· Option 1.3: T2 is derived from the PUSCH transmit timing associated with the cell (this option is only applicable in cases when the UE knows the PUSCH timing).

· Option 3: The synchronization reference is a synchronization signal transmitted by one UE 

· Option 3.1: T2 is fixed in the specification.

· Option 3.2: T2 is obtained from the one UE 

· Option 4: The synchronization reference comprises synchronization signals transmitted by more than one UE 

· Option 4.1: T2 is fixed in the specification.

· Option 4.2: T2 is obtained from the UEs 

· Option 5: The synchronization reference is transmitted by an external source, e.g. GNSS

· Other options are not precluded. 

· For D2D discovery signal within NW coverage, Options 1&5 are considered for further study.

· For D2D discovery signal outside NW coverage, Options 3, 4&5 are considered for further study.

· For D2D communication signal, Options 1, 3, 4 & 5 are considered for further study.

· At least option 1.3 is supported for within NW coverage
Further study is required for the transmission timing in cases when a synchronisation reference does not exist. 

Note that a full definition of “within” and “outside” NW coverage is needed; revisit the relation between the above options and within/outside NW coverage after such a definition is clarified.

-----------------------------------TEXT END --------------------------------------
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6
Discovery

· 
· 
· 
6.1
Types of Discovery

At least the following two types of discovery procedure are defined for the purpose of terminology definition for use in   further discussions/studies (note that these definitions are intended only to aid clarity and not to limit the scope of the study):

· Type 1: a discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basis
· Note: Resources can be for all UEs or group of UEs
· Type 2: a discovery procedure where resources for discovery signal transmission are allocated on a per UE specific basis
· Type 2A: Resources are allocated for each specific transmission instance of discovery signals

· Type 2B: Resources are semi-persistently allocated for discovery signal transmission
Note that further details of how the resources are allocated and by which entity, and of how resources for transmission are selected within the allocated resources, are not restricted by these definitions.
6.2
Physical Layer Design
For inter-cell discovery, synchronous and asynchronous cells deployments should both be studied. The following two options for inter-cell discovery can be considered, including their potential applicability in different scenarios
· By directly or indirectly achieving information about the other cell synchronization reference timing 
· By decoding/detecting asynchronous discovery messages/signals without necessarily prior knowledge of the associated message/signal’s synchronization

The detailed solution is FFS
For Type 1discovery the following is agreed to
· Periodic uplink resources are allocated for discovery in a semi-static manner
· For in network allocation can be performed using RRC signaling
· Discovery resources within one period of the allocation are divided into time-frequency resources
· Division can be at least FDM and/or TDM
· UE transmit their discovery signal and receive discovery signals from other UEs subject to half duplex constraint
· Discovery transmissions can use a message of x bits and/or sequences
· Sequences can be based on PRACH, SRS, and/or PSS/SSS
· Configurations using either or both of the message or sequences are FFS
· [For the purpose of evaluation x = 104 bits]
· FFS if the signal transmitted is SC-FDM or OFDM 
-----------------------------------TEXT END --------------------------------------
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7
Communication

Discovery is not a required step for groupcast and broadcast communication.

For groupcast and broadcast, it is not assumed that all receiving UEs in the group are in proximity of each other.
7.1
Physical Layer Design
Baseline for broadcast communication is that no closed loop physical layer feedback is to be used. This can be revisited if significant benefits of introducing some such feedback are shown.
-----------------------------------TEXT END ---------------------------------------
------------------------------------TEXT START -----------------------------------

A.2.1.1 
Reference system deployments

Two classes of scenarios are defined: General Scenarios & Public Safety Scenarios.

The layout for the scenarios shall be a hexagonal grid. There shall be 3 sectors per macro site. There shall be either with 19 or 7 macro sites in the layout.
Following are the layout options that shall be used. 

Option 1: Urban macro (500m ISD) + 1 RRH/Indoor Hotzone per cell

Option 2: Urban macro (500m ISD) + 1 Dual stripe per cell

Option 3: Urban macro (500m ISD) (all UEs outdoor) 

Option 4: Urban macro (500m ISD) + 3 RRH/Indoor Hotzone per cell

Option 5: Urban macro (1732m ISD) 

Option 6: Urban micro (100m ISD)
Options 1, 2, 3, 4 and 6 layout shall use parameters specified for 3GPP case 1 defined in Table A.2.1.1.1 of [3] unless specified otherwise. 

Options 5 layout shall use parameters specified for 3GPP case 3 defined in Table A.2.1.1.1 of [3] unless specified otherwise.
Buildings should not have overlapping areas. Companies are encouraged to provide procedure used to ensure that dropped buildings do not overlap.
See A.2.1.1.5 in [3] for details on RRH/Indoor Hotzone.
See 4.2.1 in [4] for details on Dual Stripe model.

Table A.2.1.1-1: Details of Deployment Scenarios
	
	General Scenarios
	Public Safety Scenarios

	LTE Layout
	Option 1 shall be mandatory

Others layouts are optional in order of decreasing priority:

Option 2 / Option 3

Option 4

Option 6
	Option 5 shall be mandatory

Others layouts are optional in order of decreasing priority: 

Option 3

Option 1

	Carrier Frequency

(Note: The performance at 2GHz is expected to be different from the performance at 700MHz.)
	2GHz
	700 MHz

	System bandwidth
	10MHz Uplink and 10MHz Downlink for FDD, 20 MHz for TDD
	10MHz Uplink and  10MHz Downlink for FDD, 20MHz for TDD for  in-coverage and partial coverage scenarios,

10MHz dedicated spectrum for out-of-coverage scenarios

	Network operation
	100% eNodeBs enabled
	0%  eNodeBs enabled
100% eNodeBs enabled

3-site clustered eNodeB enabling pattern for 19 cells layout as shown in Figure A.2.1.1 for partial network coveragea

	UE out of coverage criterion
	N/A
	Average SINR < -6 dB over system bandwidth. 

	Network synchronization
	All cases shall be treated with equal priority: 

· all eNodeBs synchronized

· eNodeBs on different carriers not synchronized

· eNodeBs on a given carrier not synchronized
	

	UE mobility (only used for small scale Doppler modeling of channels)
	3 km/hr
	60km/h for outdoor UEs in Option 5 

3km/h for all other cases.

	UE RF parameters
	Max transmit power of  23 dBm for non public safety, 23 dBm, 31 dBm for public safety
1 Tx (2 Tx optional for public safety only), 2 Rx antenna, Antenna gain 0 dBi, Noise figure 9 dB

	eNodeB RF parameters
	As specified in 3GPP Case 1, except for Option 5 which uses parameters as specified in 3GPP Case 3 (Table A.2.1.1.1 of [3])

	Non D2D traffic
	With probability {X}, a D2D UE has non D2D (downlink & uplink) traffic.

WAN traffic source shall be FTP2.

	Total number of active UEsb  per cell areac

	Layout Option 1

Indoor-outdoor mix: 25

	Layout  Option 5

Indoor-outdoor mix: 10
Uniform (outdoor): 10
Hotspot: 10

	Total number of UEs (including active UEsb) for discovery  per cellc
	Layout Option 1

Indoor-outdoor mix: 150
	Layout  Option 5

Indoor-outdoor mix: 150
Uniform (outdoor): 150
Hotspot: 150

	Number of UEs participating in a D2D communication session
	Unicast : 2

Groupcast: N/A

Broadcast: N/A
	Unicast: 2

Groupcast: 10 (One transmitter UE and 9 (Ngr) receiver UEs)

Broadcast: One transmitter UE and variable number of receiver UEs based on the association procedure defined in Section A.2.1.1.3

	Average number of  communication sessions  per cellc
	Unicast: 12(Nu)

Groupcast: N/A

Broadcast: N/A
	Unicast : 12 (Nu)
Groupcast: 3 (Ng)
Broadcast: 3 (Nb), other optional values can be used.

	UE drop for all UEs, for both discovery and communication evaluations
	For layout options 1,2, 4:

· 2/3 UEs randomly and uniformly dropped within the clusters of small cell(s).

· Remaining 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 
· 20% UEs are outdoor, and 80% UEs are indoor.d
For layout option 3, 5, 6: 
· Uniform drop : all UEs are randomly and uniformly dropped throughout the macro geographical area. All UEs are dropped outdoors. No buildings are dropped.
· Hotspot drop : 
· Randomly select an area within each  cell 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.
· All UEs are dropped outdoors.
· No buildings are dropped.
· Minimum distance between eNodeB and Hotspot centere: 75m

· Minimum distance between Hotspot centers: 80m
Additionally for layout option 5:

· Drop 2 RRH buildings (without RRHs) in each cell area. (See A.2.1.1.5 in [3])
· Drop 2/3 of UEs inside of the dropped buildings and 1/3 of UEs uniformly over geographical area. Keep the indoor-outdoor user distribution, so that 80% of terminals are indoor UEsd and 20% of UEs are outdoor UEs.




	UE association for unicast D2D communication
	Refer to Section A.2.1.1.1

	UE association for groupcast D2D communication 
	N/A
	Refer to Section A.2.1.1.2

	UE association for broadcast D2D communication  
	N/A
	Refer to Section A.2.1.1.3

	UE association for Relay D2D communication 
	N/A
	First UE is randomly selected from all UEs without eNodeB coverage and 2nd UE is selected from the UEs within eNodeB coverage 



	Minimum distance between eNodeB and building centere
	100 m, applicable to Option 1 and Option 5 (Indoor-outdoor mix)

	Minimum distance between UE and eNodeB
	>=35m (except for Option 6 where it shall be 5m)

	Minimum distance between UEs
	>= 3m

	Wraparound
	Wraparound is used for all cases except partial network coverage, for which no wraparound is used.

	Minimum association RSRP for D2D communication (X) (baseline)
	-112dBm



a) To ensure sufficient number of out-of-coverage UE in partial NW coverage, use ITU UMa model (Table B.1.2.1-1 in [3]) for eNodeB-to-UE channel model in D2D evaluations.

b) Active UEs are UE with WAN traffic. 

c) Note that a cell refers to a sector of the geographical macro-cell (hexagon). 

d) In order to ensure that 80% of the UEs are indoor some of the UEs that are not dropped inside a building will be declared as indoor UEs. We will call them virtual indoor UEs.
e) Applicable when atleast one eNodeB is enabled.
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Figure A.2.1.2: 3-site clustered eNodeB enabling pattern for partial network coverage.

For simulation purpose the following assumptions shall be made
· Only one type of D2D communication (Groupcast, Broadcast and Unicast) per simulation
· [The unicast traffic will flow from the first selected UE to the second selected UE]
· Groupcast is unidirectional communication from a first UE to all other UEs in the group

· Broadcast is unidirectional communication from a first UE to all other UEs

------------------------------------TEXT END -----------------------------------
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A.2.1.1.3
Dropping and Association for Broadcast
Following shall be the procedure for dropping and association for broadcast.

1. Create 19 or 7 macro sites (hexagon) with 3 cells each.

2. Nb,total UEs will be dropped per cell using the UE dropping procedure described in Table A.2.1.1-1 for different layout options. Here Nb,total can be equal to either 32 or Nb + 29.
3. Start selecting the receiver for the transmitter, set NUM_TRANSMITTERS_SELECTED = 0.

4. Transmitter UE is randomly selected from all UEs within the entire 19 macro sites that are already not selected as transmitter UEs.

5. NUM_TRANSMITTERS_SELECTED = NUM_TRANSMITTERS_SELECTED + 1

6. If the NUM_TRANSMITTERS_SELECTED < (Nb*(19 or 7)*3)  then go to Step 4

7. Start associating receivers with the transmitters 

8. For each remaining UE (, i.e., UEs that are not transmitter) calculate the RSRP* from each of the selected transmitter. If the RSRP is greater than X dBm for a transmitter then associate the UE with the transmitter.
*RSRP is calculated for transmit power of 23dBm by the transmitter UE and is the received power at the receiver UE calculated after accounting for large scale path loss and shadowing. Additionally note that wrap around is used for path loss calculations except for the case of partial network.
Values of X and Nb are specified in Table A.2.1.1-1.
------------------------------------TEXT END -----------------------------------
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A.2.1.2.1
Doppler modelling

A.2.1.2.1.1
System level
Following are the working assumptions for Doppler modelling.

· [Symmetric angular spread distribution and dual mobility corrections]
· [Doppler is determined by path AOA/AOD]

· [Uniform AOA spread of 104 degrees]
· [Direction of travel (velocity vector) independent and random]
·  [Amend the ITU-R UMi/InH model to incorporate dual mobility]

· [VTX (UE1) and VRX  (UE2) parameters separately with phase change per sub-path]

· [Equation (21) in [8] shall be modified to]
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[For equation (23) in [8], 
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 shall be modified similar to above.]

A.2.1.2.1.2
Link level
For link level simulations, use ITU-R UMi clustered delay line models (CDL) in Annex 1.3.2.2 of [8].  
For LOS, use Table A1-11 of [8] with modifications given in Table A.2.1.2.1-1.

For NLOS and outdoor-to-outdoor, use Table A1-12 of [6] with modifications given in Table A.2.1.2.1-1.

For NLOS and outdoor-to-indoor, use Table A1-13 of [8] with modifications given in Table A.2.1.2.1-1.
Table A.2.1.2.1-1: Angles of Clusters
	AoD Umi LOS
	AoA Umi LOS
	AoD Umi NLOS
	AoA UMi NLOS
	AoD UMI O2I
	AoA Umi O2I

	         0
  -68.7175

  131.5981

  115.2023

  -38.8360

  124.0966

  112.5924

  145.2721

  -21.1926

  -34.9820

   -8.4619

   87.3854
	              0
-106.2107

-110.1174

  123.4640

   96.5260

  -80.2283

   70.8023

  110.7270

   54.2775

   93.7484

  -46.3447

  -51.7578


	122.5559
   86.7522

   -9.9052

  130.3126

   60.4220

-126.6098

-105.6680

-164.3962

  109.9194

  107.1477

  168.7049

  160.5394

-123.5687

  178.8640

  142.3884

-158.7691

-107.2924

  108.2534

  112.7843
	   120.1944
-100.2476

    8.0427

-111.6904

   69.8980

  158.9481

-100.6300

  148.0088

   67.1337

  110.4009

  124.0406

-152.4777

-144.0233

-145.4387

  142.0713

  168.4165

  103.2230

  111.9478

  100.1584
	            0
-121.0478

  -55.1371

-176.6670

-120.0480

  128.1768

  -22.1998

  176.9402

   90.6816

  112.9335

  -64.3963

  -87.4108
	         0
  151.4573

   34.4389

-178.5128

  125.9853

-120.0331

   48.5616

-177.3006

  -98.3362

-126.2771

   73.0122

  102.0991

	Cluster ASD = 17
	Cluster ASA = 17
	Cluster ASD = 22
	Cluster ASA = 22
	Cluster ASD = 8
	Cluster ASA = 8


Note: Values in the above table generated as follows:

1.       σφ = 104, σAOA = σφ /1.4

2.       Generate φn’ using Equation (13) from [8] with power values given by Table A1-11, A1-12, A1-13 respectively

3.       Generate φn using equation (17) from [8]   (φLOS set to 0)

4.       If LOS or O2I – modify φn according to equation (18) from [8]

5.       Normalize the angles to be in -180 to 180 (e.g. 190 would become -170)
For temporal variation due to dual mobility: 
If the CDL model is  implemented as described in Step10a (Annex 1.3.2.1 of [8]) use the dual mobility modification described in Section A.2.1.2.1.1.
or
Use  a Doppler spectrum  shaping filter based on  Equation 2 of [9], if the CDL model is  implemented as described in Step10b (Annex 1.3.2.1[8]).
------------------------------------TEXT END -----------------------------------
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A.2.1.3
Traffic models

Use full buffer, VoIP and FTP2 from [3] with the following exceptions. 
In the case of broadcast for FTP2 traffic model the file size should be 10 Kbytes.
VOIP traffic model as defined below will be the baseline for D2D broadcast evaluations. Each transmitter generates VOIP traffic according to the following assumption:
Table A.2.1.3-1: Parameters for VoIP model
	Parameter
	Value

	Codec 
	Source rate 12.2 kbps

	Encoder frame length
	20 ms

	Voice activity factor 
	75% 

	Talk spurt 
	Exponential distribution: 

mean = 2.5 seconds

	Voice payload per speech frame during active talk
	Baseline: With header compression 41 Bytes (328 bits)
Optional: Without header compression 70 Bytes (560 bits)

	SID payload
	Not modelled

	Outage definition
	2% (may be revisited later)


The two-state Markov model in Figure 14 in [8] can be used with a=1/125 and c=3/125.
------------------------------------TEXT END -----------------------------------
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A.2.1.5
In-band emissions
model


· 
· 
A modified version of in-band emissions defined in Section 6.5.2.3 of [5] should be used for simulation purposes for SC-FDMA waveforms. Table 6.5.2.3.1-1 in [5] is modfied to:
Table A.2.1.5-1: In-band emissions for simulations
	Parameter description
	Unit
	Limit (Note 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated (Note 2)

	IQ Image
	dB
	-28-Y
	Image frequencies when carrier center frequency < 1 GHz and Output power > 10 dBm
	Image frequencies (Notes 2, 3)

	
	
	-25-Y
	Image frequencies when carrier center frequency < 1 GHz and Output power ≤ 10 dBm
	

	
	
	-25-Y
	Image frequencies when carrier center frequency ≥ 1 GHz
	

	Carrier leakage
	dBc
	-28-Z
	Output power > 10 dBm and carrier center frequency < 1 GHz
	Carrier frequency (Notes 4, 5)

	
	
	-25-Z
	Output power > 10 dBm and carrier center frequency ≥ 1 GHz
	

	
	
	-25-Z
	0 dBm ≤ Output power ≤10 dBm
	

	
	
	-20-Z
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10-Z
	-40 dBm ( Output power < -30 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB - 30 dB-X and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in Note 10.

NOTE 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs.

NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the each allocated RB, based on symmetry with respect to the centre carrier frequency, but excluding any allocated RBs.

NOTE 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.

NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if 
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 is odd, or in the two RBs immediately adjacent to the DC frequency if 
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 is even, but excluding any allocated RB. 

NOTE 6:
LCRB,i  is the number of allocated RBs of the ith cluster in case of multi-cluster transmission. The overall transmission bandwidth LCRB is given as the sum of the number of allocated RBs of all clusters 
NOTE 7:
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 is the Transmission Bandwidth Configuration 

NOTE 8:
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 is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs. 

NOTE 9:
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
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 for the first adjacent RB outside of the any allocated RB. 

NOTE 10:
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.


Assumptions on value of W,X,Y,Z 
Mandatory: W,X,Y,Z = [3,6,3,3] dB.
Optional: W,X,Y,Z = [6,12,6,6] dB.
-----------------------------------TEXT END ---------------------------------------
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