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1. Introduction

NR PRACH demodulation requirements was discussed in the last meeting, and an way forward was agreed in [1]. This contribution discusses the open issues.

2. Discussion
1) Preamble format 

There are several PRACH preamble formats as specified in Table 6.3.3.1-1 and Table 6.3.3.1-2 of TS 38.211, and copied below. 
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 (Table 6.3.3.1-1 in TS 38.211)
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Table 2: Preamble formats for 
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 (Table 6.3.3.1-2 in TS 38.211)
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For these preamble formats, the main differences are in: preamble sequence length, time duration of preamble, time duration of CP and guard period, sub-carrier spacing. The CP and guard period are used to handle the receiving timing uncertainty at BS, since uplink synchronization has not been established prior to random access. With a larger duration of CP and guard period, the preamble can applied in a cell with larger radius.
Actually, the propagation time between the UE and BS is not modeled in LTE PRACH test. So if the only difference between two PRACH formats is in the duration of CP and guard period, the resulted PRACH demodulation performance difference is expected to be very small. This can be confirmed if we compare the performance between LTE PRACH format 0 and 1, and between LTE PRACH format 2 and 3.
Based on this point, we may select one preamble respectively from preamble set of {A1, B1}, {A2, B2, C2}, {A3, B3}. But one thing to be further checked is that: if preamble format A1 is selected from set {A1, B1}, how to conduct the test if one BS supports format B1 but not supports A1? If all the preamble formats are to be implemented by BS equipment, this is not an issue anymore. Anyway, the feedback from BS manufacture is needed.
Proposal 1: If BS is requested to implement all the preamble formats, cover preamble format 0, 1, 2, 3, A1, A2, A3, B4, C0 in demodulation test.

2) Sub-carrier spacing for preamble with short sequence
For preamble with short sequence, different sub-carrier spacings are supported. The supported combinations of PRACH sub-carrier spacing and PUSCH sub-carrier spacing are specified in TS 38.211 and copied below.
Table 3: Supported combinations of 
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	839
	1.25
	15
	6
	7

	839
	1.25
	30
	3
	1

	839
	1.25
	60
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	6
	2
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	15
	24
	2
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	30
	12
	2

	139
	30
	60
	6
	2
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	60
	12
	2

	139
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	6
	2
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	60
	24
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	12
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In FR1, 60 kHz sub-carrier spacing is de-prioritized for PUSCH [2], so 60 kHz sub-carrier spacing is also de-prioritized for PRACH. Other sub-carrier spacings are proposed to be tested.
Proposal 2: 60 kHz sub-carrier spacing is de-prioritized for PRACH in FR1, and other sub-carrier spacings are to be tested.

3) Restricted set 

No agreement on whether to test PRACH with restricted sets was reached in the last meeting. One company supporting not include restricted sets thought that, “From receiver point of view, whether supporting restricted set or not has not too much impact on the receiver behaviour. Thus, we prefer not to configure restricted set in the PRACH performance test.”
However, for defining the performance requirements (but not something like functionality test), we do need to guarantee PRACH performance in different typical scenarios. High speed scenario is well supported in LTE, and is also an important application scenario for NR. From the test setup point of view, with restricted sets, high frequency offset can be configured and handled in the test.
Proposal 3: Define requirements for restricted sets type A and type B in scenarios with high frequency offset.

4) Rx antenna number

The following agreements on Rx antenna number was reached in the last meeting [2]:

· Rx:

· Option 1: For conducted, 2, 4 and 8Rx are included
· Other options are not precluded 

· For simulation alignment, use 2Rx 
For FR1 BS receiver with conducted test, similarly to LTE PRACH tests, it is suggested to cover 2, 4 and 8 Rx antennas for NR PRACH demodulation requirements. 
Proposal 4: For conducted test, 2, 4 and 8Rx are included.
3. Conclusions

This contribution presented our views on NR PRACH demodulation requirements, and had the following proposals:
Proposal 1: If BS is requested to implement all the preamble formats, cover preamble format 0, 1, 2, 3, A1, A2, A3, B4, C0 in demodulation test.

Proposal 2: 60 kHz sub-carrier spacing is de-prioritized for PRACH in FR1, and other sub-carrier spacings are to be tested.

Proposal 3: Define requirements for restricted sets type A and type B in scenarios with high frequency offset.

Proposal 4: For conducted test, 2, 4 and 8Rx are included.
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