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1 Introduction
In this contribution we provide the motivation for introducing SCNG to ProSe tests. 
2 Discussion

In legacy system (i.e. without ProSe), OCNG is used to simulate cellular transmission by transmitting random data in DL by the test system to the virtual UEs to mimic realistic interference conditions for the UE under test aka device under test (DUT). The OCNG is defined in [1] since Rel-8. Likewise, given that ProSe operation takes place on the uplink part of the spectrum, therefore a new way to model the ProSe UEs which are present in the area of DUT is needed. The virtual ProSe UEs which are used to emulate the behavior of other ProSe UEs which may be present at the same time of vicinity of ProSe UE under test need be modelled. If it it is not assumed that other UEs are present in the system at the same time, only the UE under test is modelled which may not correspond to a realistic interference scenario. The requirements should be tested in realistic conditions.

The ProSe UEs in general may transmit ProSe data, ProSe synchronization signals and ProSe reference signals. If no ProSe data is transmitted, the UE may still transmit synchronization signals, reference signals, SA, but also empty resource elements. These need to be modelled in the test environment when verifying the requirements. 
In one example, the ProSe UE may be configured ProSe BW of 10 MHz for testing as shown in Figure 1. Out of 50 RBs which are configured as sidelink system bandwidth, PSBCH which is used for S-RSRP measurement is transmitted on the central 6 PRBs. The remaining resource blocks may be used for transmitting ProSe data of different UEs assuming that other ProSe UEs are operated using the same sidelink resources. It is illustrated in the figure as UE 1 and UE 2 performing ProSe data transmission in the remaining RBs. This example corresponds to a realistic scenario and has to be resembled in the test environment when verifying the test requirements. 
One way to realize this in the test environment is by filling the remaining resource blocks with random data. The purpose is the same as used for OCNG in legacy test cases. Thus single-carrier FDMA (SC-FDMA) channel noise generator (SCNG) could be used for this purpose since SC-FDMA is used for ProSe ProSe transmission. Therefore the noise generating pattern may comprise of random data on Physical Sidelink Shared Channel (PSSCH) comprising of one resource block per virtual ProSe UE. The number of virtual ProSe UEs depends on unused RBs in the allocated ProSe subframes used for ProSe transmission. The contents of such noise generating pattern may resemble virtual ProSe data that transmit random ProSe data in ProSe configured resources, which are unused e.g. not used by synchronization signals or DMRS or any data.
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Figure 1: ProSe UEs operated in different parts of Sidelink system bandwith. 

It is a reasonable to assume that that many UEs may be present in typical scenarios where ProSe operation takes place. For ProSe Direct Discovery service which aims to detect other ProSe UEs in its proximity, it is reasonable to assume that other UEs may be present in the detectable area transmitting ProSe signals. All such UEs may transmit synchronization signals to indicate its presence to other UEs and also to be able to be detected by other UEs. Thus only performing test between a ProSe UE under test and a second communicating ProSe UE which may not correspond to a realistic scenario. This motives the need to model other ProSe UEs using the concept of SCNG.  

· Proposal #1: RAN4 defines new SCNG pattern to model other ProSe UEs which are present in when the test is being carried out.  
3 Draft SCNG

A.3.13
SC-FDMA Channel Noise Generator (SCNG)

A.3.13.1
SCNG Patterns for FDD

The following SCNG patterns are used for modelling allocations to virtual ProSe UEs (which are not under test). The SCNG pattern for each sub frame specifies the allocations that shall be filled with SCNG, and furthermore, the relative power level of each such allocation.

In each test case the SCNG is expressed by parameter SCNG which together with a relative power level (
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) specifies the ratio of PSSCH EPRE-to-SLSS EPRE in case of ProSe Direct Communication UE or ratio of PSDCH EPRE-to-SLSS EPRE in case of ProSe Direct Discovery UE in SC-FDMA symbols. The relative power, which is used for modelling boosting per virtual ProSe UE allocation, is expressed by:
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, in case of ProSe Direct Discovery UE
where 
[image: image5.wmf]i

b

 denotes the relative power level of the i:th virtual ProSe UE. The parameter settings of SCNG and the set of relative power levels 
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are chosen such that when also taking allocations to the UE under test into account, as given by a PSSCH (for ProSe Direct Communication UE) or PSDCH (for ProSe Direct Discovery UE) reference channel, a constant transmitted power spectral density that is constant on an SC-FDMA symbol basis is targeted.
Moreover the SCNG pattern is accompanied by a PSCCH reference channel which specifies the control region. 
A.3.13.1.1
SCNG FDD pattern 1: outer resource blocks allocation in 10 MHz

Table A.3.13.1.1-1: SP.1 FDD: SCNG FDD Pattern 1
	Allocation
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 [dB]
	Transmission

channelNote2

	
	Subframes 0-9Note1
	

	0 – 12
	0
	Note 3

	37 – 49
	0
	

	13-36Note4
	N/A
	N/A

	Note 1: 
The allocated subframes are those configured for ProSe transmission channel. 
Note 2: 
The transmission channel is either PSDCH for ProSe Direct Discovery or PSSCH for ProSe Direct Communication.

Note 3: 
These physical resource blocks are assigned to an arbitrary number of virtual UEs with transmission channel per virtual UE; the signals transmitted over the SCNG shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter 
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is used to scale the power of the transmission channel.
Note 4: 
The resource blocks used for transmitting RMC defined in Section A.3.12. 
N/A: Not Applicable


A.3.13.1.2
SCNG FDD pattern 2: full bandwidth allocation in 10 MHz

Table A.3.13.1.2-1: SP.2 FDD: SCNG FDD Pattern 2
	Allocation


[image: image10.wmf]PRB

n


	Relative power level 
[image: image11.wmf]PRB

b

[dB]
	Transmission

channelNote2

	
	Subframe 0-9Note1 
	

	0 – 49
	0
	Note 3


	0 – 49
	0
	

	Note 1: 
The allocated subframes are those configured for ProSe transmission channel. 
Note 2: 
The transmission channel is either PSDCH for ProSe Direct Discovery or PSSCH for ProSe Direct Communication.

Note 3: 
These physical resource blocks are assigned to an arbitrary number of virtual UEs with transmission channel per virtual UE; the signals transmitted over the SCNG shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter 
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is used to scale the power of the transmission channel.



· Proposal #2: SCNG pattern to model virtual ProSe UEs is defined as in Table A.3.13.1.1-1 and A.3.13.1.2-1.
4 Conclusions

In this contribution we provide a discussion the importance of modelling other ProSe UEs which may be present in the vicinity of the UE under test. We have also provided draft SCNG pattern on how to model these virtual ProSe UEs. The proposals are as follows:
· Proposal #1: RAN4 defines new SCNG pattern to model other ProSe UEs which are present in when the test is being carried out.  
· Proposal #2: SCNG pattern to model virtual ProSe UEs is defined as in Table A.3.13.1.1-1 and A.3.13.1.2-1.  
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