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<< Start of changes>>
4
EN-DC with PSCell in FR1
This section contains test scenarios for E-UTRA and NR dual connectivity with E-UTRA as PCell and NR and PSCell. This configuration is also known as NSA Option 3 and 3a. The NR PSCell is in Frequency Range 1.

4.1
Void

4.2
Void
4.3
RRC_CONNECTED state mobility
4.3.1
Void
4.3.2
RRC connection mobility control

4.3.2.1
Void

4.3.2.2
Random access
4.3.2.2.2 Non-contention based random access test in FR1 for PSCell in EN-DC
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD
- Message contents

- Cell mapping

- Test procedure update to initiate SCell Random Access procedure by PDCCH order
4.3.2.2.2.1
Test purpose

The purpose of this test is to verify that the behaviour of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits.

4.3.2.2.2.2
Test applicability

This test applies to all types of E-UTRA UE release 15 and forward, supporting EN-DC.
4.3.2.2.2.3
Minimum conformance requirement

The random access procedure is used when establishing the layer 1 communication between the UE and NG-RAN. The random access is as defined in TS 38.213 [8] clause 7.4 and the control of the RACH transmission is as defined in TS 38.321 [12] clause 5.1. 

The UE shall have capability to calculate PRACH transmission power according to the PRACH power formula as defined in TS 38.213 [8] clause 7.4 and apply this power level at the first preamble or additional preambles. The absolute power applied to the first preamble shall have an accuracy as defined in TS 38.101-1 [2] Table 6.3.4.2-1. The relative power applied to additional preambles shall have an accuracy as specified in TS 38.101-1 [2] Table 6.3.4.3-1.
The UE shall indicate a Random Access problem to upper layers if the maximum number of preamble transmission counter has been reached for the random access procedure on PCell or PSCell as specified in TS 38.321 [12] clause 5.1.4.
If the contention-free Random Access Resources and the contention-free PRACH occasions associated with SSBs is configured, with the UE selected SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs, UE shall have the capability to select the Random Access Preamble corresponding to the selected SSB, and to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, and PRACH occasion shall be randomly selected with equal probability amongst the selected SSB associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [12].
If the contention-free Random Access Resources and the contention-free PRACH occasions associated with CSI-RSs is configured, with the UE selected CSI-RS with CSI-RSRP above cfra-csirs-DedicatedRACH-Threshold amongst the associated CSI-RSs, UE shall have the capability to select the Random Access Preamble corresponding to the selected CSI-RS, and to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions in ra-OccasionList corresponding to the selected CSI-RS, and PRACH occasion shall be randomly selected with equal probability amongst the selected CSI-RS associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [12].
The UE may stop monitoring for Random Access Response(s), if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, unless the random access procedure is initialized for Other SI request from UE.
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [12] for the next available PRACH occasion, and transmit the preamble with the calculated PRACH transmission power if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [12] for the next available PRACH occasion, and transmit the preamble with the calculated PRACH transmission power, if no Random Access Response is received within the RA Response window configured in RACH-ConfigCommon or if no PDCCH addressed to UE’s C-RNTI is received within the RA Response window configured in BeamFailureRecoveryConfig, as defined in clause 5.1.4 in TS 38.321 [12].
The normative reference for this requirement is TS 38.133 [6] clauses 6.2.2 and A.4.3.2.2.2. Non-contention based random access procedure is not initialized for Other SI requested from UE or for beam failure recovery, so the requirements related to those features are omitted.
4.3.2.2.2.4
Test description
4.3.2.2.2.4.1
Initial conditions
This test can be run in the configurations defined in Table 4.3.2.2.2.4.1-1.

Table 4.3.2.2.2.4.1-1: Non-contention based random access test in FR1 for PSCell in EN-DC supported test configurations

	Test Case ID
	Test Config Index
	Description

	4.3.2.2.2-1
	1
	LTE FDD, NR 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.3.2.2.2-2
	2
	LTE TDD, NR 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.3.2.2.2-3
	3
	LTE FDD, NR 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.3.2.2.2-4
	4
	LTE TDD, NR 30 kHz SSB SCS, 40MHz bandwidth, TDD

	Note: The UE is only required to be tested in one of the supported test configurations


Configure the test equipment and the DUT according to the parameters in Table 4.3.2.2.2.4.1-2.

Table 4.3.2.2.2.4.1-2: Initial conditions for Non-contention based random access test in FR1 for EN-DC
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.1-1 and TS 38.508-1 [14] subclause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.3.2.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	


1. Message contents are defined in clause 4.3.2.2.2.4.3.

2. Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The E-UTRAN PCell power levels and settings are specified in Table A.6.1.1-1. Cell 2 is the NR FR1 PSCell. The connection setup is done according to the settings in Annex C.1.3, with downlink signal levels as per Annex C.1.2. General Test parameters are defined in Table 4.3.2.2.2.5-1.
3. Downlink signals for NR cell are initially set up according to Annex C.2.1.
4.3.2.2.2.4.2
Test procedure

For this test two cells are used, an E-UTRA serving cell (PCell) and an NR FR1 PSCell. For the NR PSCell, the System Simulator shall explicitly assign a random access preamble via dedicated signalling in the downlink. There are two subtests, to test both SSB-based non-contention based random access (subtest 1) and CSI-RS-based non-contention based random access (subtest 2).
1.
Ensure the UE is in state RRC_IDLE with generic procedure parameters Connectivity EN-DC according to TS 38.508-1 [14] clause 4.5.

2.
Set the parameters according to Table 4.3.2.2.2.5-1. 

3.
After power-up and cell selection, the UE shall trigger a random access procedure to establish an RRC connection on the NR PSCell.
4.
Test 1: Correct behaviour when transmitting SSB-based Random Access Preamble
4.1. The UE shall send a preamble to the System Simulator. The System Simulator shall check that the Random Access Preamble has the Preamble Index associated with the SSB with index 0, that it arrives on a PRACH occasion which belongs to the PRACH occasions corresponding to the SSB with index 0, and that the selected PRACH occasion belongs to the PRACH occasions permitted by the restrictions given by the ra-ssb-OccasionMaskIndex.
5.
Test 2: Correct behaviour when transmitting CSI-RS-based Random Access Preamble
5.1. Set the parameters according to Table 4.3.2.2.2.5-1 Subtest 2.

5.2. Repeat steps 1-3
5.3. The UE shall send a preamble to the System Simulator. The System Simulator shall check that the Random Access Preamble has the Preamble Index associated with the CSI-RS configured, that it arrives on a PRACH occasion which belongs to the PRACH occasions corresponding to the CSI-RS configured, and that the selected PRACH occasion belongs to the PRACH occasions permitted by the restrictions given by the ra-OccasionList.
6.
Test 3: Correct behaviour when receiving Random Access Response
6.1. Repeat steps 1-3

6.2. The UE shall send preambles to the System Simulator. In response to the first 4 preambles, the System Simulator shall transmit a Random Access Response containing Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.

6.3. As the received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble, the UE shall perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [12], and transmit with the calculated PRACH transmission power.

6.4. The System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier matching the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. 

6.5. As the received Random Access Response contains a Random Access Preamble identifier that matches the transmitted Random Access Preamble, the UE may stop monitoring for Random Access Response(s).

6.6. Measure the power and timing of the first preamble and it shall not exceed the values specified in 4.3.2.2.2.5. Measure the relative power and timing applied to additional preambles (last 4 preambles) and it shall not exceed the values specified in 4.3.2.2.2.5.
7.
Test 4: Correct behaviour when not receiving Random Access Response
7.1. Repeat steps 1-3.

7.2. The UE shall send preambles to the System Simulator. The System Simulator shall not respond to the first 4 preambles.

7.3. As no Random Access Response was received within the RA Response window configured in RACH-ConfigCommon, the UE shall perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [12], and transmit with the calculated PRACH transmission power.

7.4. The System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier matching the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator.

7.5. As the received Random Access Response contains a Random Access Preamble identifier that matches the transmitted Random Access Preamble, the UE may stop monitoring for Random Access Response(s).

7.6. Measure the power and timing of the first preamble and it shall not exceed the values specified in 4.3.2.2.2.5. Measure the relative power and timing applied to additional preambles (last 4 preambles) and it shall not exceed the values specified in 4.3.2.2.2.5.
4.3.2.2.2.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause FFS with the following exceptions:

FFS
4.3.2.2.2.5
Test requirement

Table 4.3.2.2.2.5-1 defines the primary level settings for non-contention based random access test in FR1 for PSCell in EN-DC. Tables 4.3.2.2.2.5-2, 4.3.2.2.2.5-3 and 4.3.2.2.2.5-4 define the Absolute power limits, Relative power limits and uplink timing error limits respectively, and all include test tolerances.
Table 4.3.2.2.2.5-1: General test parameters for non-contention based random access test in FR1 for PSCell in EN-DC
	Parameter
	Unit
	Test-1
	Test-2
	Comments

	SSB Configuration
	Config 1,2
	
	SSB.1 FR1
	SSB.1 FR1
	As defined in A.3.1, except for number of SSBs per SS-burst and SS/PBCH block index as below

	
	Config 3,4
	
	SSB.2 FR1
	SSB.2 FR1
	

	Number of SSBs per SS-burst
	
	2
	2
	Different from the definition in A.3.1

	SS/PBCH block index
	
	0,1
	0,1
	Different from the definition in A.3.1

	CSI-RS Configuration
	Config 1,2
	
	N/A
	CSI-RS.1.1 FDD
	As defined in  A.1.4

	
	Config 3,4
	
	
	CSI-RS.2.1 TDD
	

	Duplex Mode for Cell 2
	Config 1,2
	
	FDD
	FDD
	

	
	Config 3,4
	
	TDD
	TDD
	

	TDD Configuration
	Config 3,4
	
	TDDConf.1.2
	TDDConf.1.2
	

	OCNG Pattern Note 1 
	
	OCNG pattern 1
	OCNG pattern 1
	As defined in A.2.1.

	PDSCH parameters Note 4
	Config 1,2
	
	SR1.1 FDD
	SR1.1 FDD
	As defined in A.1.1.

	
	Config 3,4
	
	SR2.1 TDD
	SR2.1 TDD
	

	NR RF Channel Number
	
	1
	1
	

	EPRE ratio of PSS to SSS
	dB
	0
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	
	

	SSB with index 0
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	dB
	3
	3
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB
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	Config 1,2
	dBm/15kHz
	-98
	-98
	

	
	
	Config 3,4
	
	-101
	-101
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	dB
	3
	3
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-95
	-95
	

	SSB with index 1
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	dB
	-17
	-17
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB
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	Config 1,2
	dBm/15kHz
	-98 
	-98 
	

	
	
	Config 3,4
	
	-101
	-101
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	dB
	-17
	-17
	

	
	SS-RSRP Note 3
	dBm/ SCS
	-115
	-115
	

	Io Note 2
	Config 1,2
	dBm
	-65.3/9.36MHz
	-65.3/9.36MHz
	For symbols without SSB index 1

	
	Config 3,4
	
	-62.2/38.16MHz
	-62.2/38.16MHz
	

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	Configured UE transmitted power (
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CMAX,

P

)
	dBm
	23
	23
	As defined in clause 6.2.4 in TS 38.101-1 [2].

	PRACH Configuration
	
	PRACH.2 FR1
	PRACH.3 FR1
	As defined in A.7.1.

	Propagation Condition 
	-
	AWGN
	AWGN
	

	Note 1:
OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.

Note 2:
Es/Iot, SS-RSRP and Io levels have been derived from other parameters for information purpose. They are not settable parameters.

Note 3:
Void.

Note 4:
The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.


Test 1: Correct behaviour when transmitting SSB-based Random Access Preamble
-
The Random Access Preamble shall be one of the Random Access Preambles associated with SSB index 0.

-
The Random Access Preamble shall arrive on a PRACH occasion which belongs to the PRACH occasions corresponding to the SSB with index 0.

-
The selected PRACH occasion shall belong to the PRACH occasions permitted by the restrictions given by the ra-ssb-OccasionMaskIndex.

Test 2: Correct behaviour when transmitting CSI-RS-based Random Access Preamble
-
The Random Access Preamble shall have the Preamble Index associated with the CSI-RS configured.

-
The Random Access Preamble shall arrive on a PRACH occasion which belongs to the PRACH occasions corresponding to the CSI-RS configured.

-
the selected PRACH occasion belongs to the PRACH occasions permitted by the restrictions given by the ra-OccasionList.

Test 3: Correct behaviour when receiving Random Access Response
-
The power of the first preamble shall be -30 dBm within the accuracy specified in Table 4.3.2.2.2.5-2.

-
The relative power for preamble ramping step shall be 2 dB within the accuracy specified in Table 4.3.2.2.2.5-3.

-
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Table 4.3.2.2.2.5-4.

Test 4: Correct behaviour when not receiving Random Access Response
-
The power of the first preamble shall be -30 dBm within the accuracy specified in Table 4.3.2.2.2.5-2. 

-
The relative power for preamble ramping step shall be 2 dB within the accuracy specified in Table 4.3.2.2.2.5-3.

-
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Table 4.3.2.2.2.5-4.

Table 4.3.2.2.2.5-2 Absolute power tolerance Test requirements

	Conditions
	Tolerance

	Normal
	± 11.1 dB


Table 4.3.2.2.2.5-3 Relative power tolerance Test requirements
	Power step P (Up or down) 

 (dB)
	PRACH (dB)

	2 ≤ ΔP < 3
	± 3.2


Table 4.3.2.2.2.5-4: Te Timing error Test requirements
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals s(KHz)
	Te

	1
	15
	15
	880*Tc

	
	30
	30
	624*Tc

	Note 1:
Tc is the basic timing unit defined in TS 38.211 [7]


<< Unchanged sections omitted >>
F.1.1.2
Measurement of RRM requirements

This clause defines the maximum test system uncertainty for the RRM requirements. The maximum uncertainty values allowed for the typical RRM measurement uncertainty contributors is defined in Table F.1.1.2-1. Unless explicitly stated for a particular test case, these maximum uncertainty values should be used as starting point to perform the test tolerance analysis in TR 38.903 [22] for each of the test cases. Specific test cases might require a tigher measurement uncertainty value for some of the contributors. Exceptions to the general values in Table F.1.1.2-1 shall be handled case by case.

Table F.1.1.2-1: Maximum allowed measurement uncertainty values for the test system for FR1 (up to 6 GHz) and Cell BW BW ≤ 40 MHz
	MU contributor
	Unit
	Value
	Comment

	AWGN absolute power, Noc
	dB
	±1.5
	

	Ratio of cell X signal / AWGN, Êsx / Noc
	dB
	±0.3
	Same as in LTE

	Fading profile uncertainty*
	dB
	±TBD
	Depends on fading profile, can be referenced from TS 38.101-4 [20]

	AWGN and signal flatness*
	dB
	±2.0
	Same as in LTE, can be referenced from TS 38.101-4 [20]

	Uplink absolute power measurement
	dB
	±1.5
	Same as in TS 38.101-1 [17]

	Uplink relative power measurement
	dB
	±0.7
	Same as in TS 38.101-1 [17]

	Uplink signal transmit timing relative to downlink
	Tc
	±112
	

	Relative transmit timing accuracy during UE timing adjustment
	Tc
	±88
	

	Timing Advance Adjustment accuracy
	Tc
	±88
	

	Note 1: 
The values in this table are specified per cell. Multi-cell test cases need to combined these values in the TT analysis in TR 38.903

Note 2:
These values apply for cell BW ≤ 40 MHz. The maximum allowed measurement uncertainty for higher cell BW is FFS.


The maximum test system uncertainty for the EN-DC FR1 test cases in chapter 4 is defined in Table F.1.1.2-2.

The maximum test system uncertainty for the NR SA FR1 test cases in chapter 6 is defined in Table F.1.1.2-3.

Table F.1.1.2-2: Maximum test system uncertainty for RRM requirements for EN-DC FR1 test cases

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	4.3.2.2.2
	Same as 4.3.2.2.1
	Same as 4.3.2.2.1


Table F.1.1.2-3 Maximum test system uncertainty for RRM requirements for SA FR1 test cases

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	6.6.1.1 SA event triggered reporting tests without gap under non-DRX
	Noc ±1.5 dB 

Ês1 / Noc ±0.3 dB 

Ês2 / Noc ±0.3 dB
	Note:
Ês1 / Noc is the ratio of cell 1 signal / AWGN

Ês2 / Noc is the ratio of cell 2 signal / AWGN

	6.6.1.2 SA event triggered reporting tests without gap under DRX
	Same as 6.6.1.1
	Same as 6.6.1.1

	6.6.1.3 SA event triggered reporting tests with per-UE gaps under non-DRX
	Same as 6.6.1.1
	Same as 6.6.1.1

	6.6.1.4
 SA event triggered reporting tests with per-UE gaps under DRX
	Same as 6.6.1.1
	Same as 6.6.1.1

	6.6.1.5
 SA event triggered reporting tests without gap under non-DRX with SSB index reading
	Same as 6.6.1.1
	Same as 6.6.1.1

	6.6.1.6 SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading
	Same as 6.6.1.1
	Same as 6.6.1.1


<< Unchanged sections omitted >>
F.1.3.2
Measurement of RRM requirements
Because the relationships between the test system uncertainties and the test tolerances are often complex, it is not always possible to give a simple derivation of the test requirement in this document. The analysis is recorded in 3GPP TR 38 903 [22].

The derivation of the test requirements for the EN-DC FR1 test cases in chapter 4 is defined in Table F.1.3.2-1.

The derivation of the test requirements for the NR SA FR1 test cases in chapter 6 is defined in Table F.1.3.2-2.

Table F.1.3.2-1: Derivation of test requirements for EN-DC FR1 RRM tests
	Test
	Minimum requirement in TS 38.133 [6]
	Test tolerance
(TT)
	Test requirement in TS 38.533

	4.3.2.2.2
	Same as 4.3.2.2.1
	Same as 4.3.2.2.1
	Same as 4.3.2.2.1


Table F.1.3.2-2: Derivation of test requirements for NR SA FR1 RRM tests
	Test
	Minimum requirement in TS 38.133 [6]
	Test tolerance
(TT)
	Test requirement in TS 38.533

	6.6.1.1 SA event triggered reporting tests without gap under non-DRX
	During T1:

Noc: -98dBm/15kHz
Ês1 / Noc: +4.00dB

Ês2 / Noc: -infinity

During T2:

Noc: -98dBm/15kHz
Ês1 / Noc: +4.00dB

Ês2 / Noc: +4.00dB
	During T1:

0dB
0dB

0dB

During T2:

0dB
0dB

0dB
	During T1:

Noc: -98dBm/15kHz
Ês1 / Noc: +4.00dB

Ês2 / Noc: -infinity

During T2:

Noc: -98dBm/15kHz
Ês1 / Noc: +4.00dB

Ês2 / Noc: +4.00dB

	6.6.1.2 SA event triggered reporting tests without gap under DRX
	Same as 6.6.1.1
	Same as 6.6.1.1
	Same as 6.6.1.1

	6.6.1.3 SA event triggered reporting tests with per-UE gaps under non-DRX
	Same as 6.6.1.1
	Same as 6.6.1.1
	Same as 6.6.1.1

	6.6.1.4
 SA event triggered reporting tests with per-UE gaps under DRX
	Same as 6.6.1.1
	Same as 6.6.1.1
	Same as 6.6.1.1

	6.6.1.5
 SA event triggered reporting tests without gap under non-DRX with SSB index reading
	Same as 6.6.1.1
	Same as 6.6.1.1
	Same as 6.6.1.1

	6.6.1.6 SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading
	Same as 6.6.1.1
	Same as 6.6.1.1
	Same as 6.6.1.1


<< End of changes>>
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