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1	Introduction
During RAN#97-e a number of agreements were reached for NR-U PRACH formats and test scenario parameters. There are several issues that are still open and in this contribution we would like to discuss them. Here is a list of those open issues:
	Propagation conditions
· Fading channel
· Option 1: TDLC300-100 
· Option 2: TDLA30-10

Ncs
· Option 1:127 for LRA=1151 and 63 for LRA=571 
· Option 2:164 for LRA=1151 and 190 for LRA=571 
· Option 3: FFS

Time error estimation tolerance
· Option 1: New values:
	PRACH preamble
	PRACH SCS (kHz)
	Time error tolerance

	
	
	AWGN
	TDLA30-10

	A2, B4, C2
	15
	[0.065us]
	FFS

	
	30
	
	FFS



· Option 2: Reuse the Table 8.4.2.1-1 of TS 38.104 for the moment, and encourage companies to bring analysis on the scaled tolerance for the next meeting.
· Other options are not precluded





2	Discussion
In the NR-U WID [2] the following scenarios are mentioned:
· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell) 
· NR-U SCell may have both DL and UL, or DL-only.
· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Scenario C: Stand-alone NR-U (PCell)
· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band
· Scenario E: Dual connectivity between licensed band NR and NR-U. 
As we can see, some scenarios consider joint operation of licensed and unlicensed NR. So, it is essential to test them in the same environment. Based on that, for NR-U tests we propose to reuse test parameters for licensed NR as much as possible.
Propagation conditions
The performance requirements for Rel-15 NR PRACH are defined for TDLC300-100 channel. Even though high doppler is not very typical for NR-U, as we mentioned it is better to have similar environment in licensed and unlicensed tests i.e. have the same fading channel as defined for Rel-15 NR PRACH tests. 
Proposal 1: RAN4 to define performance requirements for NR-U PRACH for TDLC300-100 channel 
Ncs value
Using the same considerations, it is better for NR-U PRACH tests to use Ncs values supporting the same cell size as in case of Rel-15 NR PRACH tests. Option 2 from the WF corresponds to this.
Proposal 2: RAN4 to define performance requirements for NR-U PRACH considering Ncs = 164 for LRA=1151 and Ncs = 190 for LRA=571

Time estimation error tolerance
Option 1 mentioned in the WF propose to scale down the Rel-15 time error tolerance by 8 times for 15kHz and by 4 times for 30kHz since NR-U PRACH bandwidth is 8 and 4 times wider than Rel-15 PRACH bandwidths. However, PRACH resolution is not the main limiting factor here. The limiting factor in this case is the TA command resolution. According to TS 38.213:
	For a SCS of [image: ] kHz, the timing advance command for a TAG indicates the change of the uplink timing relative to the current uplink timing for the TAG in multiples of [image: ].


So, the TA command in random access response has a resolution of [image: ] what gives us 0.521 us for 15 kHz and 0.26 us for 30 kHz. That means that the existing time error tolerance requirements for AWGN channel has already minimal possible values and cannot be scaled down.
The time estimation error tolerance for fading channel depends on the maximum delay in the respective PDP and the time estimation error tolerance for the AWGN channel. Since we consider using the same fading channel and the value for time error tolerance for AWGN channels are reused from Rel-15, the values for fading channel can also be reused. 
Table 2: Time error tolerance for AWGN and TDLC300-100
	PRACH 
	PRACH SCS 
	Time error tolerance

	preamble
	(kHz)
	AWGN
	TDLC300-100

	A2, B4, C2
	15
	0.52 us
	2.03 us

	
	30
	0.26 us
	1.77 us



Proposal 3: RAN4 to reuse Rel-15 time error tolerance requirements given in Table 8.4.2.1-1 of TS38.104

3	Conclusion
In this contribution, we discussed the NR-U PRACH requirements. After discussion, the following conclusions are provided:
Proposal 1: RAN4 to define performance requirements for NR-U PRACH for TDLC300-100 channel 
Proposal 2:  RAN4 to define performance requirements for NR-U PRACH considering Ncs = 164 for LRA=1151 and Ncs = 190 for LRA=571
Proposal 3: RAN4 to reuse Rel-15 time error tolerance requirements given in Table 8.4.2.1-1 of TS38.104

4	References
[1] R4-2017468, Way forward on NR-U PRACH demodulation requirements, Nokia, Nokia Shanghai Bell
[2] RP-192926, Revised WID for Rel-16 NR-U WI





image1.wmf
15

2

×

m


image2.wmf
m

2

64

16

c

T

×

×


