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1. Introduction

In this TP, we provide some informative skeleton text for the Sections 5, 6, 7 of TR 36.877 describing the scope of each section. The purpose of the informative text is to provide an elementary structure over which the D2D specific agreements can then be added. 
Note that this TP also removes the empty subsections 5.8 and 5.9, and section 9 for which no work is identified in RAN4. This is to ensure that no part of the TR is left unfilled at the time of completion of the core WI.
2. TP for TR 36.877
------------------------ START OF TP -------------------------
5
Deployment and co-existence studies 

5.1
General
The purpose of this section is to address deployment and co-existence studies for D2D enabled E-UTRA networks.
5.2
Operating bands
5.3
Channel bandwidths

5.4
Channel arrangements
5.5
Out of band co-existence 
The purpose of this section is to address the study on co-existence of D2D enabled E-UTRA network with legacy E-UTRA networks operating in adjacent channels.
5.5.1
Coexistence scenarios

The approved WID identifies D2D discovery in network coverage and D2D communications in network coverage, outside network coverage, and in partial network coverage as the focus for the Rel-12 work item. The methodology for simulating the impact of D2D aggressor networks is based on the methodology defined in TR36.942 as per the WF defined in R4-141214. Note that the simulation assumptions for D2D broadcast communication apply only to public safety use cases in Release 12. The following coexistence scenarios are then identified.

Table 5.5.1-1: D2D coexistence scenarios

	D2D use case
	Deployment scenario

	In-network discovery
	(Mandatory) General scenario

(Optional) Public safety scenario

	Out-of-network broadcast communications
	(Mandatory) Public safety scenario




The details of the deployment scenarios are presented in the following subsections. 

5.5.2
Deployment scenarios

Table 5.5.2-1: Details on deployment scenarios

	Scenario
	Layout (in order of priority)
	Notes

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

(Optional) Option 3: Urban macro (500m ISD) (all UEs outdoor) 
	1

	Public safety scenario
	(Mandatory) Option 5: Urban macro (1732m ISD), uniform (outdoor) drop 

(Optional) Option 5: Urban macro (1732m ISD) , indoor/outdoor drop
	1


Notes:

1. Details on the deployment scenarios are specified in Table A.2.1.1-1 of TR 36.843.

5.5.3
Simulation Assumptions

5.5.3.1
General

Table 5.5.3.1-1: Simulation assumptions: General

	Parameter
	Value

	WAN UL scheduler algorithm
	Round robin

	RBs allocated per active WAN UE
	16 PRBs 

	Number of active WAN UEs
	25 / cell

	Minimum coupling loss (for both D2D & WAN UEs from eNodeB)
	As per Section 4.5.1 in TR 36.942 

· For layout options 1, 3: 70 dB

· For layout option 5: 80 dB

	WAN UE transmit power control
	As per PC set 1 and PC set 2 of TR36.942

· Note that power control algorithm parameters (PodBm, CLxile) should be optimized for different network layouts being simulated. For simplicity, power control algorithm parameters are reused from TR 36.942 for all network layouts.

PC Set

Gamma

CLxile (dBm)

1

1

112

2

0.8

129



	UE-eNodeB pathloss models
	As per TR 36.843
(Note: As specified in TR 36.843, layout options 1 and 3 correspond to 3GPP Case 1, and layout option 5 corresponds to 3GPP Case 3. Pathloss models for 3GPP case 1 and 3 are specified in TR 36.814 and TR 25.814, and provided here for completeness.) 
· For layout options 1, 3: Use Table A.2.1.1.5-1, 3GPP Case 1
· For layout option 5: Use Table A.2.1.1.5-1, 3GPP Case 3 
· For fc of 700 MHz, a correction factor of 20log10(0.7/2) is applied

· Penetration loss: As per Table A.2.1.1-1 in TR 36.814. 

· Wall loss: For indoor users, when present, additional wall loss is specified in Table A.2.1.1.5-1

· eNodeB antenna pattern: As per Table A.2.1.1-2 in TR 36.814.
UE-eNodeB pathloss model

Shadowing standard deviation

PLoss

Wall loss

PLLOS(R)= 103.4+24.2log10(R)
PLNLOS(R)= 131.1+42.8log10(R)
For 2GHz, R in km.

Case 1:Prob(R)=min(0.018/R,1)*(1-exp(-R/0.063))+exp(-R/0.063)
Case 3: Prob(R)=exp(-(R-0.01)/1.0)
10 dB

20 dB

20 dB (when UE in indoor)

(Note these match the system calibration results in Figure A.2.2-1 in TR 36.814 for Case 1, 3D)

	UE RF parameters
	Noise figure: 9dB

Antenna pattern: Omni-directional with gain of 0dBi 

Number of antennas: 1 Tx, 2 Rx

	eNodeB RF parameters
	Noise figure: 5dB

Antenna pattern: From Section 4.2.1.1 of TR 36.942
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	Channel 
	AWGN

	SINR-to-rate mapping
	As per link level performance model in TR 36.942 (Table A.2)

	UE ACLR model
	For power class 3 UEs (23dBm max transmit power)

· For narrowband D2D aggressors (2RBs):

Frequency offset between aggressor UE (2 RBs) and victim UE (16RBs)
ACIR value (dB/16RBs)
0 RBs

30 

16 RBs

43 

>=[32RBs] FFS
[50] FFS
· For WAN aggressors (16RBs): As per TR 36.942 (two-step): ACLR1/2 = 30/43 dB/BWaggressor
For power class 1 UEs (31dBm max transmit power)

· For narrowband D2D aggressors (2RBs): 7 dBs tighter than ACLR model for power class 3 UEs

· For WAN aggressors (16RBs): Two-step: ACLR1/2 = 37/50 dB/BWaggressor


5.5.3.2
D2D discovery

Table 5.5.3.2-1: Simulation assumptions: D2D discovery

	Parameter
	Value

	Discovery signal bandwidth
	2 PRBs

	Discovery resource allocation
	64 UL subframes every 10sec (can be updated based on RAN1/RAN2 agreements on resource allocation).
In discovery subframes, FDM between D2D and PUCCH is assumed.

 SHAPE  \* MERGEFORMAT 




	Number of PUCCH regions
	6 PRBs

	Discovery resource selection by UE
	Type 1 discovery procedure is assumed with baseline (random) resource selection method by the UE (can be updated based on RAN1 agreements)

	Number of D2D UEs participating in discovery per cell
	General Scenario

· From Table A.2.1.1-1 of TR 36.843
· Option 1: 150 UEs / cell
Public Safety Scenario

· For 23dBm UE max transmit power

· Option 5: 150 UEs / cell
· For 31dBm UE max transmit power 

· Option 5: 32 UEs/cell

	D2D UE transmit power control
	Baseline: No power control (can be updated based on RAN1 agreement)

	UE max transmit power
	For WAN UEs in victim network: 23dBm

For D2D UEs in aggressor network:

For general scenario: 23 dBm 

For public safety scenario: 23dBm, 31dBm


5.5.3.3
Public safety D2D communications

Table 5.5.3.3-1: Simulation assumptions: Public safety D2D communications

	Parameter
	Value

	D2D signal bandwidth
	2 PRBs

	Average number of  D2D communication sessions  per cell
	Option 1: Average number of broadcast transmitters per cell is 3
Option 2: Average number of broadcast transmitters per cell is 6

Both Option 1 and 2 are simulated.

Note:

a) Option 2 is being simulated to study robustness of the system in case of rare events. 

b) Only critical problems identified with 12 Tx UEs, if any, will be addressed in rel-12. No optimization for 12 TX UEs will be considered in rel-12.
These assumptions only apply to public safety use cases and may need to be revisited in RAN4 for analysis of non-public safety use case scenarios.

	D2D Traffic model
	VoIP as defined in Table A.2.1.3-1 in TR 36.843, with a maximum of 4 HARQ transmissions per packet (can be updated based on RAN1 agreement on number/periodicity of transmissions)

· Voice activity factor of 75%

· 5ms maximum periodicity in transmissions (without activity factor) 
Note: 

1. Companies may provide results for full buffer traffic model as specified in TR 36.942 for RAN4 information only. 

2. Rel-12 specifications and conclusions for Rel-12 D2D coexistence study shall be based on the VOIP model defined in TR 36.843 in the case of co-existence with adjacent systems . 

	D2D resource selection by UE
	For Mode 2 when out-of-coverage: Randomly selected per transmission (can be updated based on RAN1 agreements)

	D2D UE transmit power control
	Baseline: No power control (can be updated based on RAN1 agreement)

	UE max transmit power
	For WAN UEs in victim network: 23 dBm

For D2D UEs in aggressor network:

For general scenario: 23 dBm 

For public safety scenario: 23dBm, 31dBm 




6
D2D transmitter characteristics 

6.1
General
Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.
6.2
Transmit power

6.2.1
Void

6.2.2
UE maximum output power
UE power classes are used to define the maximum output power for any transmission bandwidth within the channel bandwidth. The period of measurement is at least one sub frame (1ms).
UE power classes 1 and 3 are currently specified in TS 36.101.
6.2.3
UE maximum output power for modulation / channel bandwidth 

Maximum Power Reduction (MPR) is specified as the maximum allowed power reduction to the maximum output power (for UE power class 1 and 3) due to higher order modulation and transmit bandwidth configuration (resource blocks). 
6.2.4
UE maximum output power with additional requirements 
Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power. 

6.2.5
Configured transmitted power
The UE is allowed to set its configured maximum output power PCMAX,c for serving cell c. This clause specifies the lower bound (PCMAX_L,c) and upper bound (PCMAX_H,c) on  the configured output power PCMAX,c, and the corresponding bounds on the measured configured maximum output power PUMAX,c.
6.3
Output power dynamics

6.3.1
(Void)

6.3.2
Minimum output power
The minimum controlled output power of the UE is defined as the broadband transmit power of the UE, i.e. the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a minimum value.

6.3.3
Transmit OFF power
Transmit OFF power is defined as the mean power when the transmitter is OFF. The transmitter is considered to be OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During DTX and measurements gaps, the UE is not considered to be OFF.

6.3.4
ON/OFF time mask 
The ON/OFF time mask defines the observation period between Transmit OFF and ON power and between Transmit ON and OFF power. ON/OFF scenarios include; the beginning or end of DTX, measurement gap, contiguous, and non-contiguous transmission 

The OFF power measurement period is defined in a duration of at least one sub-frame excluding any transient periods. The ON power is defined as the mean power over one sub-frame excluding any transient period. 

6.3.5
Power control
6.3.5.1
Absolute power tolerance

Absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20ms. This tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in subclause 9.1 of TS 36.133)

6.3.5.2
Relative Power tolerance

The relative power tolerance is the ability of the UE transmitter to set its output power in a target sub-frame relatively to the power of the most recently transmitted reference sub-frame if the transmission gap between these sub-frames is ≤ 20 ms.

6.3.5.3
Aggregate power control tolerance

Aggregate power control tolerance is the ability of a UE to maintain its power in non-contiguous transmission within 21 ms in response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters specified in TS 36.213 are constant.

6.4
Void

6.5

Transmit signal quality

6.5.1
Frequency error
The current requirements for frequency error of the UE modulated carrier frequency is specified with respect to the carrier frequency received from the E-UTRA Node B.

6.5.2
Transmit modulation quality
Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The transmit modulation quality is specified in terms of:

-
Error Vector Magnitude (EVM) for the allocated resource blocks (RBs) 

-
EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process

-
Carrier leakage (caused by IQ offset)

-
In-band emissions for the non-allocated RB

6.5.2.1

Error Vector Magnitude

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the IQ origin offset shall be removed from the measured waveform before calculating the EVM.

The measured waveform is further modified by selecting the absolute phase and absolute amplitude of the Tx chain. The EVM result is defined after the front-end IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.

6.5.2.2

Carrier leakage

Carrier leakage (The IQ origin offset) is an additive sinusoid waveform that has the same frequency as the modulated waveform carrier frequency. The measurement interval is one slot in the time domain.

6.5.2.3
In-band emissions

The in-band emission is defined as the average across 12 sub-carrier and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB.

The basic in-band emissions measurement interval is defined over one slot in the time domain.

6.5.2.4

EVM equalizer spectrum flatness

The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex F of TS36.101) must meet a spectral flatness requirement for the EVM measurement to be valid. The EVM equalizer spectrum flatness is defined in terms of the maximum peak-to-peak ripple of the equalizer coefficients (dB) across the allocated uplink block. The basic measurement interval is the same as for EVM.

6.6
Output RF spectrum emissions
The output UE transmitter spectrum consists of the three components; the emission within the occupied bandwidth (channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain.

6.6.1
Occupied bandwidth
Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel.

6.6.2
Out of band emission
The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio.

6.6.3
Spurious emissions
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions unless otherwise stated. The spurious emission limits are specified in terms of general requirements inline with SM.329 [2] and E-UTRA operating band requirement to address UE co-existence. 

To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

6.7
Transmit intermodulation
The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non-linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna.

7

D2D receiver characteristics 

7.1
General
Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with an integral antenna only, a reference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an integral antenna(s) may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. For UEs with more than one receiver antenna connector, identical interfering signals shall be applied to each receiver antenna port if more than one of these is used (diversity). 

7.2
Diversity characteristics
The requirements in Section 7 assume that the receiver is equipped with two Rx port as a baseline. These requirements apply to all UE categories unless stated otherwise. Requirements for 4 ports are FFS. With the exception of subclause 7.9 all requirements shall be verified by using both (all) antenna ports simultaneously.

7.3
Reference sensitivity power level
The reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.

7.4
Maximum input level
This is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.

7.5
Adjacent Channel Selectivity (ACS)
Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive an E-UTRA signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).

7.6
Blocking characteristics
The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.

7.6.1
In-band blocking

In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels.

7.6.2
Out-of-band blocking

Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band. For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.

7.6.3
Narrow band blocking

This requirement is measure of a receiver's ability to receive an E-UTRA signal at its assigned channel frequency in the presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing.
7.7
Spurious response
Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking limit as specified in subclause 7.6.2 is not met.

7.8
Intermodulation characteristics
Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal.

7.8.1
Wide band intermodulation

The wide band intermodulation requirement is defined following the same principles using modulated E-UTRA carrier and CW signal as interferer.

7.9
Spurious emissions
The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE antenna connector.

7.10
Receiver image
Receiver image rejection is a measure of a receiver's ability to reject the image signal while receiving a wanted signal. The requirement is currently specified only for intra-band contiguous carrier aggregation, and specified as the ratio of the wanted received power on a sub-carrier being measured to the unwanted image power received on the same sub-carrier when both sub-carriers are received with equal power at the UE antenna connector
8

Other specification impacts (if applicable)


------------------------ END OF TP -------------------------
FDM between D2D and PUCCH (e.g., from legacy UEs)





TDM between D2D and PUSCH





Discovery resource allocation (network’s perspective)
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