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Introduction
RAN1 has sent LS [1]to Ran4 about PRACH with ON-OFF time mask where they ask “RAN4 to check whether PRACH formats A1/A2/A3/C0 are feasible to be used in NR considering the transient time for ON-OFF/OFF-ON.” This paper discusses the issue at and possible solutions.

Discussion

The RACH preamble is a special format which maybe shorter than an actual data symbol due to missing CP. In some formats, the preamble sequence is shorter than duration of two data symbols + CPs. Table 1 shows the preamble formats and their lengths and guardperiods. 
Where the guard period is shorter than transient time, 5 usec for FR2 and 10 usec for FR1, the transient may overlap with the tailing RACH of other transmission which is the problem pointed out in the LS [1] together with the RAN4 agreement that transient period is outside the RACH period. 
Since the guard in some cases is zero, the problem can not be solved by shortening transient period. An other option is to place transient period inside the RACH period for preamble formats where problem persists. This will then damage RACH but for the cases where sequence length is long (>2) this will not cause such a big damage. Also, UEs may have shorter ramp down than what maximum transient period requirement in 3GPP is so this approach will enable UE with better than minimum performance perform better in the system. Same UE will not be scheduled for back to back RACHs so the problem is confined only to the case when UE causes interference to other UEs RACHs. 
For case C0, where guard is 89% i.e. almost full lengths of the transient time, the transient location can remain to be outside. The ramp is almost at zero for the remaining 11 % of the period and will not cause problems. 

In live operation, UE may also use information about the following transmission if available optimise the ramp down especially if the ramp down and up are faster than minimum 3GPP requirement. On and OFF powers will be verified assuming the transient periods are according to requirements in 38.101.  

Proposal: Tailing transient period will be placed inside of RACH period for RACH preamble formats A1, A2, A3, B1, B2, B3, B4 and outside for C0 and C2.

A0 and C1 formats were removed from applicable RACH format lists.   

Table 1 Preamble formats and associated times

	Preamble Format
	N of symbols in sequence
	Total Seq length [us]
	T_CP [us]
	Guard [us]  15 kHz
	Guard [us] 60 kHz
	Guard [us] 120 kHz

	A
	0
	1
	66.67
	4.688
	0
	0
	0

	
	1
	2
	133.33
	9.375
	0
	0
	0

	
	2
	4
	266.67
	18.75
	0
	0
	0

	
	3
	6
	400
	28.125
	0
	0
	0

	B
	1
	2
	133.33
	7.031
	2.344
	0.586
	0.293

	
	2
	4
	266.67
	11.719
	7.031
	1.75775
	0.878875

	
	3
	6
	400
	16.406
	11.719
	2.92975
	1.464875

	
	4
	12
	800
	30.469
	25.781
	6.44525
	3.222625

	C
	0
	1
	66.67
	40.36
	35.677
	8.91925
	4.459625

	
	1
	2
	133.33
	45.05
	0
	0
	0

	
	2
	4
	266.67
	66.67
	94.922
	23.7305
	11.86525


Also, to respond to RAN1 we propose:
Proposal: RAN4 will respond to RAN1 LS on “PRACH with ON-OFF time mask” with the following answer:

RAN4 has made adjustment to transient period location and sees that formats are A1, A2, A4 and C0 are feasible given the long sequence. Some UEs may not perform optimally especially with A1 but I tis expected that the ramp down in a typical UE is shorter than minimum required transient period.   

Conclusion

We discussed the problem in LS [1] and proposed a modification to transient period locations for RACH:  
Proposal: Tailing transient period will be placed inside of RACH period for RACH preamble formats A1, A2, A3, B1, B2, B3, B4 and outside for C0 and C2.

We proposed to respond to LS 
Proposal: RAN4 will respond to RAN1 LS on “PRACH with ON-OFF time mask” with the following answer:

RAN4 has made adjustment to transient period location and sees that formats are A1, A2, A4 and C0 are feasible given the long sequence. Some UEs may not perform optimally especially with A1 but I tis expected that the ramp down in a typical UE is shorter than minimum required transient period.   
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