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1. Introduction
The specific analysis for generic initial test conditions, environmental conditions, test frequencies, channel bandwidth, subcarrier spacing (SCS) is required in accordance with the agreement in RAN5#78 [1], [2]. The general agreement is that FR2 testing mostly follows similar requirement as for LTE.

The purpose of this contribution is to provide the complete analysis for each parameter included in the Test Configuration Table and propose test points selection for PRACH time mask test case in FR2.

2. Discussion

PRACH time mask for FR2 is defined in Transmit ON/OFF time mask section in 38.101-2 [5] is as follows.

6.3.3.4
PRACH time mask

The PRACH ON power is specified as the mean power over the PRACH measurement period excluding any transient periods as shown in Figure 6.3.3.4-1. The measurement period for different PRACH preamble format is specified in Table 6.3.3.4-1.

Table 6.3.3.4-1: PRACH ON power measurement period

	PRACH preamble format
	Measurement period (ms)

	TBD
	TBD

	TBD
	TBD

	TBD
	TBD

	TBD
	TBD

	TBD
	TBD
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Figure 6.3.3.4-1: PRACH ON/OFF time mask
As a reference, the initial test conditions for PRACH time mask for LTE based on 36.521-1 is following:
Table 6.3.4.2.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies
(as specified in TS 36.508 [7] subclause 4.3.1)
	Mid range

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

	PRACH  preamble format 
	

	
	FDD
	TDD

	PRACH Configuration Index
	3
	51


2.1. Test Environment

Based on the baseline test environment proposed in [1], test environment for PRACH time mask for FR2 NR shall follow what is defined as in LTE.
Observation 1: According to Reference [8], Test Environments in FR2 need more investigation in aspect of test system feasibility
2.2. Test Frequencies

In LTE, PRACH time mask is required to be performed at Mid frequency range for all bands. This criteria is reasonable to verify behaviour of the UE related to the time mask for PRACH defining the ramping time allowed for the UE transmit ON/OFF power when transmitting the PRACH.
Therefore, in NR FR2, similar test frequencies shall be adopted as for LTE.
Proposal 1: Test Mid frequency for PRACH time mask in FR2.
2.3. Test Channel Bandwidth

In LTE, PRACH time mask is required to be performed at Lowest, 5MHz, Highest channel bandwidths for all bands. This assumption seems to be reasonable to test different behaviours of the UE transmitter related to different frequency selectivities with different channel bandwidths. It is also reasonable for NR, although generally we consider highest BW to be the worst case because of possible frequency selectivity and BW limitation issues. 
In Reference [1], it also proposed to select lowest, Mid, and highest test channel BWs. The Mid test channel bandwidth could be specified in 38.508-1 for all operating bands.

Proposal 2: Test Lowest, Mid, and Highest test channel bandwidths for PRACH time mask in FR2.
2.4. Test Subcarrier Spacing

In NR, preamble formats with long sequence (LRA=839) and short sequence (LRA=139) are defined 38.211 [6]. There are four long sequence preamble formats indexing from 0 to 3. The long sequence formats can be only used in FR1.
Table 6.3.3.1-1: PRACH preamble formats for 
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Table 6.3.3.1-2: Preamble formats for 
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The following is two different preamble lengths according to PRACH preamble sequence.
· Long sequence (L=839) is only for FR1

· FR1,

SCS(BW) :1.25 kHz(1.25 MHz) and 5 kHz(5 MHz)
· Short sequence (L=139) is intended for FR2 but, it can be used both FR1 and FR2

· FR1,

SCS(BW) : 15 kHz(2.5 MHz) and 30 kHz(5 MHz)

· FR2,

SCS(BW) : 60 kHz(10 MHz) and 120 kHz(20 MHz)

The preamble sequence shall be mapped to physical resources according to the section 6.3.3.2 in 38.211 [6].
-
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for PRACH preamble formats A1, A2, A3, B1, B2, B3, B4, C0, C2 where 
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 is the configured PRACH subcarrier spacing.

Table 6.3.3.2-1: Supported combinations of 
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	839
	1.25
	15
	6
	12

	839
	1.25
	30
	3
	12

	839
	1.25
	60
	2
	156

	839
	5
	15
	24
	12

	839
	5
	30
	12
	12

	839
	5
	60
	6
	12

	139
	15
	15
	12
	2

	139
	15
	30
	6
	2

	139
	15
	60
	3
	2

	139
	30
	15
	24
	2

	139
	30
	30
	12
	2

	139
	30
	60
	6
	2

	139
	60
	60
	12
	2

	139
	60
	120
	6
	2

	139
	120
	60
	24
	2

	139
	120
	120
	12
	2


In LTE, there is no definition of PRACH SCS in the LTE test specs, although the preamble uses subcarrier spacing 1.25 kHz instead of 15 kHz. PRACH preamble type is determined by preamble configuration index which is determined by SIB2 parameter prach-ConfigIndex. Preamble format 0 (index 3) for FDD and format 4 (index 51) for TDD are used for test.

Observation 2: In LTE, 1 sub carrier of PRACH Preamble is 1.25 kHz whereas 1 sub carrier of UL subframe is 15 kHz. It means that 12 preamble sub carrier is amount to 1 UL subframe subcarrier. SCS will be determined automatically according to PRACH configuration index. In NR FR2, short sequence preamble is only used. The SCS is either 60 kHz and 120 kHz. The number of PRACH slots is defined within a 60 kHz slot.
Proposal 3: Propose that the PRACH configuration index for the SCS 60 kHz to be selected to test.
2.5. Uplink configuration
PRACH time mask testing is performed to verify the UE’s OFF and ON power levels when transmitting a PRACH. No downlink or uplink reference measurement channels are used during the test.

Observation 3: Transform decoding is not applicable to PRACH as per 38.211 [6] clause 6.3.3. Therefore, no additional information is needed in PRACH test cases.[3]

Proposal 4: Propose that no waveform to be selected to test, the waveform depends on PRACH configuration index.
2.6. PRACH configuration index

In LTE, PRACH configuration index 3 (Preamble format 0) is for FDD and 51 (Preamble format 4) is for TDD. The PRACH configuration index for measurement in 36.508 [4] is as follows.
PRACH-Config-DEFAULT

Table 4.6.3-7: PRACH-Config-DEFAULT

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PRACH-Config-DEFAULT ::= SEQUENCE {
	
	
	

	  rootSequenceIndex
	See clause 4.4.2, Table 4.4.2-1A and clause 6.3.2.2 Table 6.3.2.2-2
	See table 5.7.2-4 in TS 36.211for PRACH format 0-3
	FDD

	
	See clause 4.4.2, Table 4.4.2-1A and clause 6.3.2.2 Table 6.3.2.2-2
	See table 5.7.2-5 in TS 36.211 for PRACH format 4
	TDD

	  prach-ConfigInfo SEQUENCE {
	
	
	

	    prach-ConfigIndex
	3
	Typical value in real network for FDD (see table 5.7.1-1 and 5.7.1-2 in TS 36.211)
	FDD

	
	51
	Typical value in real network for TDD (see table 5.7.1-3 and 5.7.1-4 in TS 36.211)
	TDD


In NR, The default PRACH configuration index is not defined yet in 38.508-1 [7] is as follows.
RACH-ConfigGeneric

Table [4.6.3-n]: RACH-ConfigGeneric

	Derivation Path: TS 38.331 [6], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  prach-ConfigurationIndex
	[0]
	
	

	  msg1-FDM
	[one]
	
	

	  msg1-FrequencyStart
	[0]
	
	

	  zeroCorrelationZoneConfig
	[0]
	
	

	  preambleReceivedTargetPower
	FFS
	
	

	  preambleTransMax
	[n8]
	
	

	  powerRampingStep
	[dB2]
	
	

	  ra-ResponseWindow
	[s18]
	
	

	}
	
	
	


The significant difference between LTE RACH and NR RACH would be lie just before preamble transmitted. It is due to Beamforming which would be supported by default in FR2 NR. So in case when NR is operating in Beamforming mode, UE need to detect and select a best beam for RACH process.

Observation 4: The further investigation is essential that how does beamforming affect the initial access procedure.
Proposal 5: Follow the prach-ConfigurationIndex in 38.508-1 [7] Subclause 2.6.1.2.
3. Conclusion

In conclusion, the following selection of test points are proposed PRACH time mask measurement:

Proposal 1: Test Mid frequency for PRACH time mask in FR2.

Proposal 2: Test Lowest, Mid, and Highest test channel bandwidths for PRACH time mask in FR2. 

Proposal 3: Propose that the PRACH configuration index for the SCS 60 kHz to be selected to test.
Proposal 4: Propose that no waveform to be selected to test, the waveform depends on PRACH configuration index.

Proposal 5: Follow the prach-ConfigurationIndex in 38.508-1 [7] Subclause 2.6.1.2.
4. Number of test points

Along this document several proposals have been stated for different configuration parameters. In all of cases the analysis has been focused on reducing testing time without losing coverage in UE testing for NR.

	Environmental

conditions
	Maximum Number of Frequencies 
	Maximum Number of ChBW
	Number of PRACH Configuration Index
	Number of steps (mod and RB)
	Maximum Number of Test Steps

	[TBD]
	1
	3
	1
	1
	[TBD]
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