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5.2D
Operating bands for ProSe

E-UTRA ProSe is designed to operate in the operating bands defined in Table 5.2D-1.

Table 5.2D-1: E-UTRA ProSe operating band

	E‑UTRA ProSe Band
	E‑UTRA Operating Band
	ProSe UE transmit
	ProSe UE receive
	ProSe Duplex Mode
	ProSe Direct

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	
	Disc.
	Comm.

	2
	2
	1850 MHz
	–
	1910 MHz
	1850 MHz
	–
	1910 MHz
	HD
	Yes
	

	3
	3
	1710 MHz
	–
	1785 MHz
	1710 MHz
	–
	1785 MHz
	HD
	Yes
	Yes

	4
	4
	1710 MHz
	–
	1755 MHz
	1710 MHz
	–
	1755 MHz
	HD
	Yes
	

	7
	7
	2500 MHz
	–
	2570 MHz
	2500 MHz
	–
	2570 MHz
	HD
	Yes
	Yes

	14
	14
	788 MHz
	–
	798 MHz
	788 MHz
	–
	798 MHz
	HD
	Yes
	Yes

	20
	20
	832 MHz
	–
	862 MHz
	832 MHz
	–
	862 MHz
	HD
	Yes
	Yes

	26
	26
	814 MHz
	–
	849 MHz
	814 MHz
	–
	849 MHz
	HD
	Yes
	Yes

	28
	28
	703 MHz
	–
	748 MHz
	703 MHz
	–
	748 MHz
	HD
	Yes
	Yes

	31
	31
	452.5 MHz
	–
	457.5 MHz
	452.5 MHz
	–
	457.5 MHz
	HD
	Yes
	Yes

	41
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	HD
	Yes
	

	68
	68
	698 MHz
	–
	728 MHz
	698 MHz
	–
	728 MHz
	HD
	Yes
	Yes

	72
	72
	451 MHz
	– 
	456 MHz
	451 MHz
	– 
	456 MHz
	HD
	Yes
	Yes


E-UTRA ProSe is designed to operate concurrent with E-UTRA uplink/downlink on the operating bands combinations listed in Table 5.2D-2.

Table 5.2D-2 Inter-band E-UTRA ProSe / E-UTRA operating bands

	E-UTRA ProSe Band Note 1
	E-UTRA band / E-UTRA CA band Note 2

	2
	4

	
	CA_2-4Note 3

	28
	1

	
	CA_1-28Note 3

	NOTE 1:
As specified in Table 5.2D-1

NOTE 2:
As specified in Table 5.2-1 and Table 5.2A-2

NOTE 3:
Applies when E-UTRA uplink is assigned to one E-UTRA band and ProSe operation is restricted to the uplink frequencies paired with either PCC or SCC.

NOTE 4:
The concurrency for E-UTRA ProSe Direct Discovery with E-UTRA uplink/downlink applies after allowing for any transmission and/or reception gap requested by the UE.


5.2E
Operating bands for UE category 0, UE category M1, M2 and UE category 1bis
UE category 0 is designed to operate in the E-UTRA operating bands 2, 3, 4, 5, 8, 13, and 20 in both half duplex FDD mode and full-duplex FDD mode and in bands 39 and 41 in TDD mode. The E-UTRA bands are defined in Table 5.2-1.

UE category M1 and M2 is designed to operate in the E-UTRA operating bands 1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 14, 18, 19, 20, 21, 25, 26, 27, 28, 31, 66, 71, 72, 73 and 74 in both half duplex FDD mode and full-duplex FDD mode, and in band 39, 40 and 41 in TDD mode. The E-UTRA bands are defined in Table 5.2-1.
UE category 1bis is designed to operate in the E-UTRA operating bands 1, 2, 3, 4, 5, 7, 8, 12, 13, 18, 20, 26, 28, and 66 in full duplex FDD mode and in bands 39 and 41 in TDD mode. The E-UTRA bands are defined in Table 5.2-1.
===== Next Change ====

5.4.2C
Channel bandwidth for Dual Connectivity
For E-UTRA DC bands specified in 5.2C, the corresponding E-UTRA CA configurations in 5.4.A2.1, i.e., dual uplink inter-band carrier aggregation with uplink assigned to two E-UTRA bands, are applicable to Dual Connectivity.

NOTE 1:
Requirements for the dual connectivity configurations are defined in the section corresponding E-UTRA uplink CA configurations, unless otherwise specified.

NOTE 2:
For TDD inter-band dual connectivity configurations, requirements are applicable only for synchronous operation.

5.4.2D
Channel bandwidth for ProSe

5.4.2D.1
Channel bandwidths per operating band for ProSe

The ProSe combination of channel bandwidths and operating bands is shown in Table 5.4.2D.1-1 and Table 5.4.2D.1-2. The transmission bandwidth configuration in Table 5.4.2D.1-1 and Table 5.4.2D.1-2 shall be supported for each of the specified channel bandwidths. The same (symmetrical) channel bandwidth is specified for both the TX and RX path.

Table 5.4.2D.1-1: ProSe Direct Discovery channel bandwidth

	E-UTRA ProSe band / ProSe channel bandwidth

	E-UTRA
ProSe

Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2
	
	
	Yes
	Yes
	Yes
	Yes

	3
	
	
	Yes
	Yes
	Yes
	Yes

	4
	
	
	Yes
	Yes
	Yes
	Yes

	7
	
	
	Yes
	Yes
	Yes
	Yes

	14
	
	
	Yes
	Yes
	
	

	20
	
	
	Yes
	Yes
	Yes
	Yes

	26
	
	
	Yes
	Yes
	Yes
	

	28
	
	
	Yes
	Yes
	Yes
	Yes

	31
	
	
	Yes
	
	
	

	41
	
	
	Yes
	Yes
	Yes
	Yes

	68
	
	
	Yes
	Yes
	Yes
	

	72
	
	
	Yes
	
	
	


Table 5.4.2D.1-2: ProSe Direct Communication channel bandwidth

	E-UTRA ProSe band / ProSe channel bandwidth

	E-UTRA

ProSe

Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	3
	
	
	
	Yes
	
	

	7
	
	
	
	Yes
	
	

	14
	
	
	
	Yes
	
	

	20
	
	
	
	Yes
	
	

	26
	
	
	
	Yes
	
	

	28
	
	
	
	Yes
	
	

	31
	
	
	Yes
	
	
	

	68
	
	
	Yes
	Yes
	
	

	72
	
	
	Yes
	
	
	


5.4.2F
Channel bandwidth for category NB1 and category NB2
Channel bandwidth for category NB1/NB2 is 200 kHz.
For category NB1/NB2, requirements in present document are specified for the channel bandwidth listed in Table 5.4.2F-1.

Table 5.4.2F-1: Transmission bandwidth configuration NRB, Ntone 15kHz and Ntone 3.75kHz in NB1/NB2 channel bandwidth

	Channel bandwidth ``BWChannel [kHz]
	200

	Transmission bandwidth configuration NRB
	1

	Transmission bandwidth configuration Ntone 15kHz
	12

	Transmission bandwidth configuration Ntone 3.75kHz
	48


Figure 5.4.2F-1 shows the relation between the category NB1/NB2 channel bandwidth (BWChannel) and the category NB1/NB2 transmission bandwidth configuration (Ntone). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.
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Figure 5.4.2F-1: Definition of Channel Bandwidth and Transmission Bandwidth configuration
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6.2.3D.1
Maximum Power Reduction (MPR) for ProSe Discovery
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:
-
ProSe UE authentication is not handled in the test case and is still under investigation.

-
Message exceptions content needs further investigation (some values still TBD).

-
Test system uncertainties and test tolerances.

6.2.3D.1.1
Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specific maximum output power with MPR and tolerance when operating in ProSe Discovery mode.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2.3D.1.2
Test applicability

This test case applies to all types of E-UTRA UE release 12 and forward which supports ProSe Direct Discovery and SLSS transmission and reception.

6.2.3D.1.3
Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2.3D.0.

6.2.3D.1.4
Test description

6.2.3D.1.4.1
Initial condition

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 operating bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.2.3D.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.2.3D.1.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 4.1
	Normal

	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
	Uplink Configuration
	Sidelink Configuration (PSSS/SSSS transmission)

	Ch BW
	RB allocation
	RB allocation
	RB allocation

	5MHz
	8
	8
	6

	10MHz
	16
	16
	6

	15MHz
	25
	25
	6

	20MHz
	30
	30
	6


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.67.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3. Message content exception are defined in clause 6.2.3D.1.4.3

3.
Downlink signals are initially set up according to Annex C0, 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 6.2.3D.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 content exception are defined in clause 6.2.3D.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 closed and UE is set to announce discovery.

6.2.3D.1.4.2
Test procedure

1.
SS shall transmit an RRCConnectionReconfiguration message to configure DRX. Message contents exceptions (only those marked with “…Step 1…” ) are defined in clause 6.2.3D.1.4.3.

2.
The UE shall transmit RRCConnectionReconfigurationComplete message.

3.
Measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of the two PSSS symbols, excluding transient period within one sub-frame.

4.
Measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of the two SSSS symbols, excluding transient period within one sub-frame.

6.2.3D.1.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6.

Message contents are according to TS 36.508 [7] clauses TBD with following exceptions:

-
Table A.7.1.1-1 for FDD

-
Table A.7.1.2-1 for TDD

Table 6.2.3D.1.4.3-1: ACTIVATE TEST MODE: Maximum Power Reduction for ProSe Direct Discovery 

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


Table 6.2.3D.1.4.3-2: CLOSE UE TEST LOOP: Maximum Power Reduction for ProSe Direct Discovery 

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


Table 6.2.3D.1.4.3-3: MAC-MainConfig-RBC: Maximum Power Reduction for ProSe Direct Discovery (applicable only for Step 1 of Test procedure)
	Derivation Path: TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	TBD
	
	

	    periodicBSR-Timer
	TBD
	
	

	    retxBSR-Timer
	sf2560
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf1
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	
	

	        sf2560
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	TBD
	
	

	}
	
	
	


Table 6.2.3D.1.4.3-4: RRC-RRCConnectionReconfiguration: Maximum Output Power for ProSe Direct Discovery (applicable only for Step 2 of Test procedure)
	Information Element
	Value
	Comment
	Condition

	networkControlledSyncTx
	ON
	Configured 
	


6.2.3D.1.5
Test requirements

The maximum output power for PSSS, derived in step 3 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2.2.5-1. The maximum output power for SSSS, derived in step 4 shall be within the range prescribed by the maximum output power and tolerance in Table 6.2.3D.5-1

Table 6.2.3D.5-1: UE Power Class test requirements for SSSS

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	1
	
	
	
	
	19
	±2.7
	
	

	2
	
	
	
	
	19
	±2.72
	
	

	3
	
	
	
	
	19
	±2.72
	
	

	4
	
	
	
	
	19
	±2.7
	
	

	5
	
	
	
	
	19
	±2.7
	
	

	6
	
	
	
	
	19
	±2.7
	
	

	7
	
	
	
	
	19
	±2.72
	
	

	8
	
	
	
	
	19
	±2.72
	
	

	9
	
	
	
	
	19
	±2.7
	
	

	10
	
	
	
	
	19
	±2.7
	
	

	11
	
	
	
	
	19
	±2.7
	
	

	12
	
	
	
	
	19
	±2.72
	
	

	13
	
	
	
	
	19
	±2.7
	
	

	14
	
	
	
	
	19
	±2.7
	
	

	…
	
	
	
	
	
	
	
	

	17
	
	
	
	
	19
	±2.7
	
	

	18
	
	
	
	
	19
	±2.76
	
	

	19
	
	
	
	
	19
	±2.7
	
	

	20
	
	
	
	
	19
	±2.72
	
	

	21
	
	
	
	
	19
	±2.7
	
	

	22
	
	
	
	
	19
	+3.0/-4.5
	
	

	23
	
	
	
	
	19
	±2.75
	
	

	24
	
	
	
	
	19
	±2.7
	
	

	25
	
	
	
	
	19
	±2.72
	
	

	26
	
	
	
	
	19
	±2.72
	
	

	27
	
	
	
	
	19
	±2.7
	
	

	28
	
	
	
	
	19
	+2.7/-3.2
	
	

	30
	
	
	
	
	19
	±2.7
	
	

	31
	
	
	
	
	19
	±2.7
	
	

	...
	
	
	
	
	
	
	
	

	33
	
	
	
	
	19
	±2.7
	
	

	34
	
	
	
	
	19
	±2.7
	
	

	35
	
	
	
	
	19
	±2.7
	
	

	36
	
	
	
	
	19
	±2.7
	
	

	37
	
	
	
	
	19
	±2.7
	
	

	38
	
	
	
	
	19
	±2.7
	
	

	39
	
	
	
	
	19
	±2.7
	
	

	40
	
	
	
	
	19
	±2.7
	
	

	41
	
	
	
	
	19
	±2.72
	
	

	42
	
	
	
	
	19
	+3.0/-4.0
	
	

	43
	
	
	
	
	19
	+3.0/-4.0
	
	

	44
	
	
	
	
	19
	+2.7/[-3.7]
	
	

	…
	
	
	
	
	
	
	
	

	68
	
	
	
	
	19
	±2.7
	
	

	…
	
	
	
	
	
	
	
	

	72
	
	
	
	
	19
	±2.7
	
	

	Note 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS
Note 2:
For transmission bandwidths (Figure 5.4.2-1, Table 5.4.4-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB

Note 3:
PPowerClass is the maximum UE power specified without taking into account the tolerance.

Note 4:
For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.

Note 5:
When NS_20 is signalled, the total output power within 2000-2005 MHz shall be limited to 7 dBm.

Note 6:
For a UE that supports both Band 18 and Band 26, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5dB for transmission bandwidths confined within 815 MHz and 818 MHz.


6.2.3D.2
Maximum Power Reduction (MPR) 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

6.2.3D.2.1
Test purpose

TBD

6.2.3D.2.2
Test applicability

TBD
6.2.3D.2.3
Minimum conformance requirements

TBD
6.2.3D.2.4
Test description

TBD
6.2.3D.2.4.1
Initial conditions

TBD
6.2.3D.2.4.2
Test procedure

TBD
6.2.3D.2.4.3
Message contents

TBD
6.2.3D.2.5
Test requirements

TBD
