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7
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).

Unless otherwise stated, the test signal levels are defined at each antenna port, and specified in the respective sections below. Any specific test conditions are defined in the paragraph for each test. Unless stated otherwise, power control of the Downlink is OFF.
In general, the UE is set into the correct state in the "Initial conditions" part of the test, using normal SS signalling procedures over the air interface under easy radio conditions to ensure reliable message exchange. In the "Test procedure" part of the test, specific radio conditions are applied according to the test requirement and the desired measurement is made or the desired response is tested.

The ACS, blocking, spurious emissions and intermodulation requirements in sections 7.5, 7.6, 7.7 and 7.8 are defined for full band width signals i.e. for signals where all resource blocks are allocated for a specific user.

With the exception of Clause 7.3, the requirements shall be verified with the network signalling value NS_01 configured (Table 6.2.4.3-1).

All the parameters in clause 7 are defined using the UL reference measurement channels specified in Annexes A.2.2 and A.2.3, the DL reference measurement channels specified in Annex A.3.2 and using the set-up specified in Annex C.3.1.

For the additional requirements for intra-band non-contiguous carrier aggregation of two component carriers (one component carrier per sub-block), an in-gap test refers to the case when the interfering signal is located at a negative offset with respect to the assigned channel frequency of the highest carrier frequency and located at a positive offset with respect to the assigned channel frequency of the lowest carrier frequency.

For the additional requirements for intra-band non-contiguous carrier aggregation of two component carriers (one component carrier per sub-block), an out-of-gap test refers to the case when the interfering signal(s) is (are) located at a positive offset with respect to the assigned channel frequency of the highest carrier frequency, or located at a negative offset with respect to the assigned channel frequency of the lowest carrier frequency.

For the additional requirements for intra-band non-contiguous carrier aggregation of two component carriers with channel bandwidth larger than or equal to 5 MHz (one component carrier per sub-block), the existing adjacent channel selectivity requirements, in-band blocking requirements (for each case), and narrow band blocking requirements apply for in-gap tests only if the corresponding interferer frequency offsets with respect to the two measured carriers satisfy the following condition in relation to the sub-block gap size Wgap for at least one of these carriers j, j = 1,2, so that the interferer frequency position does not change the nature of the core requirement tested:

Wgap ≥ 2∙|FInterferer (offset),j|  – BWChannel(j)

where FInterferer (offset),j is the interferer frequency offset with respect to carrier j as specified in subclause 7.5.1A, subclause 7.6.1A and subclause 7.6.3A for the respective requirement and BWChannel(j) the channel bandwidth of carrier j. The interferer frequency offsets for adjacent channel selectivity, each in-band blocking case and narrow- band blocking shall be tested separately with a single in-gap interferer at a time.

For a ProSe UE that supports both ProSe Direct Discovery and ProSe Direct Communication, the receiver characteristics specified in clause 7 for ProSe Direct Communication shall apply.

For ProSe Direct Discovery and ProSe Direct Communication on E-UTRA ProSe operating bands that correspond to TDD E-UTRA operating bands as specified in subclause 5.2D, the only additional requirement for ProSe specified in subcaluse 7.4.1D is applicable.

For CA tests, Cell ID = 0 applies to P-Cell, and Cell ID = n (where n is 1,2,3..) applies to S-Celln( where n is 1,2,3..), respectively..
Parameters given in table 7.1-1 are used throughout this section for CA, unless otherwise stated by the test case.
Table 7.1-1: Common Test Parameters

	Parameter
	Value 
	Comments

	Cross carrier scheduling
	Not configured
	


For CA testing, unless otherwise stated, the logical carriers PCC / SCCs are mapped to physical frequencies as defined in Table 7.1-2. 

Table 7.1-2: PCC/SCCs frequency mapping

	CA Configuration
	PCC-SCC mapping
	Notes

	Intra-band contiguous CA
	CC1-CC2 (Note 4) or CC2-CC1 (Note 5)
	1

	Inter-band CA (CA_x-y)
	Bx-By and By-Bx
	2, 3

	Intra-band non-contiguous CA
	CC2-CC1 (Note 4) or CC1-CC2 (Note 5)
	1

	Note 1:
Notation CCi-CCj means PCC on component carrier CCi and SCC on component carrier CCj, with CCi/j frequencies defined in the corresponding intra-band contiguous / non-contiguous CA band in TS36.508 [7].

Note 2:
Notation Bi–Bj means PCC on component Band i and SCC on component Band j, with single Band i/j frequencies defined in TS36.508 [7].

Note 3:
Applicable for UE declared capability of UL support (within CA operation) in the individual bands. If UE does not support both PCC-SCC mappings, only the supported mapping is applicable.

Note 4:
Applicable for TDD CA and FDD CA bands with UL frequency < DL frequency.

Note 5:
Applicable for FDD CA bands with UL frequency > DL frequency.


For testing of category 0 HD-FDD UE in FDD operating bands, the SS shall ensure downlink transmission is only configured in downlink subframes and that UL grants are given to ensure UE is transmitting only in uplink subframes throughout the test. The subframes reserved for uplink and downlink respectively are specified in the RMC definition in Annex A.2 for uplink and Annex A.3 for downlink.

< Unchanged sections omitted >

7.3D
Reference sensitivity level for ProSe
7.3D.0
Minimum requirements (QPSK) for ProSe 
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.6.2 with parameters specified in Table 7.3D.0-1 and Table 7.3D.0-2.

Table 7.3D.0-1: Reference sensitivity for ProSe Direct Discovery QPSK PREFSENS 

	Channel bandwidth

	E-UTRA 

ProSe Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	2
	
	
	-104.1
	-104.1
	-104.1
	-104.1
	HD

	3
	
	
	-103.1
	-103.1
	-103.1
	-103.1
	HD

	4
	
	
	-106.1
	-106.1
	-106.1
	-106.1
	HD

	7
	
	
	-103.8
	-103.8
	-103.8
	-103.8
	HD

	14
	
	
	-103.1
	-103.1
	
	
	HD

	20
	
	
	-103.2
	-103.2
	-102.2
	-102.2
	HD

	26
	
	
	-103.55
	-103.5 5
	-103.5 5
	
	HD

	28
	
	
	-104.4
	-104.4
	-104.4
	-102.9
	HD

	31
	
	
	-99.5
	
	
	
	HD

	NOTE 1:
Reference measurement channel is A.6.2 

NOTE 2:
The signal power is specified per port

NOTE 3:
For the UE which supports both Band 3 and Band 9 the reference sensitivity level is FFS.

NOTE 4:
For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.

NOTE 5:
5 indicates that the requirement is modified by -0.5 dB when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.

NOTE 6:
For a UE that support both Band 18 and Band 26, the reference sensitivity level for Band 26 applies for the applicable channel bandwidths.


Table 7.3D.0-2: Reference sensitivity for ProSe Direct Communication QPSK PREFSENS 

	Channel bandwidth

	E-UTRA 

ProSe

Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	3
	
	
	
	-97.6 
	
	
	HD

	7
	
	
	
	-98.3 
	
	
	HD

	14
	
	
	
	-97.6 
	
	
	HD

	20
	
	
	
	-97.7 
	
	
	HD

	26
	
	
	
	-98.0 5
	
	
	HD

	28
	
	
	
	-98.9
	
	
	HD

	31
	
	
	-96.7
	
	
	
	HD

	NOTE 1:
Reference measurement channel is A.6.2 

NOTE 2:
The signal power is specified per port

NOTE 3:
For the UE which supports both Band 3 and Band 9 the reference sensitivity level is FFS.

NOTE 4:
For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.

NOTE 5:
5 indicates that the requirement is modified by -0.5 dB when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.

NOTE 6:
For a UE that support both Band 18 and Band 26, the reference sensitivity level for Band 26 applies for the applicable channel bandwidths.


NOTE:
Table 7.3D.0-1/ Table 7.3D.0-2 is intended for conformance tests and does not necessarily reflect the operational conditions of the network, where the number of allocated resource blocks will be practically constrained by other factors.

For the UE which supports ProSe in an operating band as specified in Section 5.2D and is configured with (and can transmit on) only PCell, and the UE also supports a E-UTRA downlink inter-band carrier aggregation configuration in Table 7.3.3-1A or Table 7.3.3-1B, the minimum requirement for reference sensitivity in Table 7.3D.0-1 and Table 7.3D.0-2 shall be increased by the amount given in ΔRIB,c in Table 7.3.3-1A or Table 7.3.3-1B for the corresponding E-UTRA ProSe band.

7.3D.1
Reference sensitivity level for ProSe Direct Discovery

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
Configuration of DL/UL traffic needs further investigation and not yet concluded.
-
Message contents needs further investigation.

-
Test system uncertainties and test tolerances.
- 
Test time is FFS
7.3D.1.1
Test purpose

Verify that UE receives ProSe Discovery physical channels data with a given average throughput under conditions of low signal level and ideal propagation.
7.3D.1.2
Test applicability
This test case applies to all types of E-UTRA UE release 12 and forward which support ProSe Direct Discovery, but not ProSe Direct Communication.
7.3D.1.3
Minimum conformance requirements
The minimum conformance requirements are defined in clause 7.3D.0.
7.3D.1.4
Test description

7.3D.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA ProSe bands specified in table 5.4.2D.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 7.3D.1.4.1-1. The details of the downlink, uplink and sidelink  reference measurement channels (RMCs) are specified in Annexes A.2, A.3 and A.6. 

Table 7.3D.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 36.508 [7] subclause 4.3.1
	5MHz, Highest

	
	
	
	
	
	
	

	
	Downlink Configuration (Note 2)
	Uplink Configuration
(Note 2)
	Sidelink Configuration
(Reception)
(Note 3)

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	5MHz
	QPSK
	8
	QPSK
	8
	QPSK
	2

	10MHz
	QPSK
	16
	QPSK
	16
	QPSK
	2

	15MHz
	QPSK
	25
	QPSK
	25
	QPSK
	2

	20MHz
	QPSK
	30
	QPSK
	30
	QPSK
	2

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA ProSe and Operating band, according to the applicability specified respectively in Table 5.4.2D.1-1 and Table  5.4.2.1-1.
Note 2:     [No allocation is scheduled in the Downlink and Uplink Subframes (of the RMC used) configured for Sidelink reception and in the Subframes adjacent to them (one before, one after).]
Note 3:     The RB start for the transmission of Sidelink RMC is RB#0. 




1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.[63].

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and C.3.1, and uplink signals according to Annex H.1 and H.3.1.

4.
The UL and DL Reference Measurement channels are set according to Table 7.3D.1.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 2A-RF according to TS 36.508 [7] clause 5.2A.1A. Message contents exceptions are defined in clause 7.3D.1.4.3.
7.  SS continues with the generic procedures described in TS 36.508 [7] clause 4.5.3A.3 and 4.5.4.3 and ensures the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and the UE test loop Mode D is activated. 

7.3D.1.4.2
Test procedure
1.
Initialise the variables Ptot and Pok as 0. 

2.
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Table 7.3D.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

3.
SS sends uplink scheduling information via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 7.3D.1.4.1-1. When the UE has no payload data to send, it transmits uplink MAC padding bits on the UL RMC.
4.
SS transmits PSDCH to transmit the SL RMC according to Table 7.3D.1.4.1-1. Set the Sidelink signal level to the appropriate REFSENS value defined in Table 7.3D.1.5-1. 

5.  SS shall send SL Discovery Packets (MAC padding bits) on the SL RMC for the test time [FFS]. SS stores the number of the transmitted Discovery Packets in the current test iteration in the variable Ptot.
6.
SS shall send a “UE TEST LOOP PROSE MODE D SIDELINK DIRECT DISCOVERY PACKET COUNTER REQUEST” message and wait for the UE to respond with a “UE TEST LOOP PROSE MODE D SIDELINK DIRECT DISCOVERY PACKET COUNTER RESPONSE”. 
7.  SS calculates the variable Pok as (current counter value - counter value at last test iteration).

8.
SS shall compute the throughput as following: 

 

TP = Pok / Ptot  * 100%
7.3D.1.4.3
Message contents
Exception Table A.7.1.1-1 and Table A.7.1.2-1.
Table 7.3D.1.4.3-1: ACTIVATE TEST MODE: Additional ProSe Discovery performance (Fixed Reference Channel)

	Derivation Path: 36.508, Table 4.7A-1, condition UE TEST LOOP MODE D


Table 7.3D.1.4.3-2: CLOSE UE TEST LOOP: Additional ProSe Discovery performance (Fixed Reference Channel)

	Derivation Path: 36.508, Table 4.7A-3, condition UE TEST LOOP MODE D


7.3D.1.5
Test requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.6.2 with parameters specified in Table 7.3D.1.5-1.

Table 7.3D.1.5-1: Reference sensitivity for ProSe Direct Discovery QPSK PREFSENS 

	Channel bandwidth

	E-UTRA 

ProSe Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	2
	
	
	-104.1
+TT
	-104.1
+TT
	-104.1
+TT
	-104.1
+TT
	HD

	3
	
	
	-103.1
+TT
	-103.1
+TT
	-103.1
+TT
	-103.1
+TT
	HD

	4
	
	
	-106.1
+TT
	-106.1
+TT
	-106.1
+TT
	-106.1
+TT
	HD

	7
	
	
	-103.8
+TT
	-103.8
+TT
	-103.8
+TT
	-103.8
+TT
	HD

	14
	
	
	-103.1
+TT
	-103.1
+TT
	
	
	HD

	20
	
	
	-103.2
+TT
	-103.2
+TT
	-102.2
+TT
	-102.2
+TT
	HD

	26
	
	
	-103.55
+TT
	-103.5 5
+TT
	-103.5 5
+TT
	
	HD

	28
	
	
	-104.4
+TT
	-104.4
+TT
	-104.4
+TT
	-102.9
+TT
	HD

	31
	
	
	-99.5
+TT
	
	
	
	HD

	NOTE 1:
Reference measurement channel is A.6.2 

NOTE 2:
The signal power is specified per port

NOTE 3:
For the UE which supports both Band 3 and Band 9 the reference sensitivity level is FFS.

NOTE 4:
For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.

NOTE 5:
5 indicates that the requirement is modified by -0.5 dB when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.

NOTE 6:
For a UE that support both Band 18 and Band 26, the reference sensitivity level for Band 26 applies for the applicable channel bandwidths.


NOTE:
Table 7.3D.1.5-1 is intended for conformance tests and does not necessarily reflect the operational conditions of the network, where the number of allocated resource blocks will be practically constrained by other factors.

For the UE which supports ProSe in an operating band as specified in Section 5.2D and is configured with (and can transmit on) only PCell, and the UE also supports a E-UTRA downlink inter-band carrier aggregation configuration in Table 7.3.3-1A or Table 7.3.3-1B, the test requirement for reference sensitivity in Table 7.3D.1.5-1 shall be increased by the amount given in ΔRIB,c in Table 7.3.3-1A or Table 7.3.3-1B for the corresponding E-UTRA ProSe band.

7.3D.2
Reference sensitivity level for ProSe Direct Communication

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
Many clauses are TBD
7.3D.2.1
Test purpose
Verify that UE receives ProSe Communication physical channels data with a given average throughput under conditions of low signal level and ideal propagation.
7.3D.2.2
Test applicability
This test case applies to all types of E-UTRA UE release 12 and forward which support ProSe Direct Communication.
7.3D.2.3
Minimum conformance requirements

The minimum conformance requirements are defined in clause 7.3D.0.
7.3D.2.4
Test description
TBD
7.3D.2.4.1
Initial conditions

TBD
7.3D.2.4.2
Test procedure

TBD
7.3D.2.4.3
Message contents

TBD
7.3D.2.5
Test requirements

TBD
< End of changes >
