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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
We discuss the PRACH resource selection in the different NR PRACH configurations. The procedure in the present NR MAC specification is that when the RACH is triggered that UE determines the next available PRACH occasion (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion).
The next available PRACH occasion means that the UE will select the first available RO where the UE can find. It may lead to poor utilization of resources in many NR PRACH configurations.
2. Discussion
2.1 [bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31]PRACH configuration in NR
In NR, one PRACH configuration index indicates one PRACH pattern, the period of PRACH can be 10ms, 20ms, 40ms, 80ms and160ms. No matter how long the period is, the PRACH occasions in one period only are located in a single radio frame. The below figure shows the RO pattern of PRACH configuration index 96 and we assume a time instance 4 ROs are FDMed. 
Table 6.3.3.2-2: Random access configurations for FR1 and paired spectrum/supplementary uplink. [1]
	PRACH
Configuration 
Index
	Preamble format
	[image: ]
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ], number of time-domain PRACH occasions within a slot
	[image: ],
PRACH duration

	96
	A1
	2
	0
	4
	0
	2
	6
	2

	97
	A1
	2
	0
	7
	0
	2
	6
	2





Figure 1: PRACH configuration index 96 for FR1with PRACH_FDM=4
According to the current lookup tables of RACH resources configuration, the total number of ROs associated with all SSBs may be much less than the ones configured within a PRACH configuration period in some cases, then the SSB-RO mapping could repeat over the rest of RACH resources. E.g., if there are 12 time instances in one PRACH configuration period and a time instance has 4 ROs with FDM, the total of ROs is 48. Therefore, the SSB-RO mapping can repeat twice in one PRACH configuration period, as shown in figure 2. For simplicity, we name RO set required for the completion of a SSB-RO mapping as association set. 


Figure 2: one RO associated with 1/8 SSB in case of total 3 SSBs
Based on the above example, we can find that the distribution for RO of different SSB depends on the different PRACH configuration index and the relationship between RO and SSB.
Observation 1: The distribution for RO of different SSB depends on the different PRACH configuration index and the relationship between RO and SSB.
2.2 PRACH selection in NR   
The procedure in the present NR MAC specification is that when the RACH is triggered that UE determines the next available PRACH occasion (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion) [2].The next available PRACH occasion means that the UE will select the first available RO when the UE can find. It may lead to poor utilization of resources in many NR PRACH configurations.
	
1>	if an SSB is selected above and an association between PRACH occasions and SSBs is configured:
2>	determine 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 (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected SSB).
1>	else if a CSI-RS is selected above and an association between PRACH occasions and CSI-RSs is configured:
2>	determine the next available PRACH occasion from the PRACH occasions in ra-OccasionList corresponding to the selected CSI-RS (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected CSI-RS).
1>	else:
2>	determine the next available PRACH occasion (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion).




In PRACH index 96, the period of PRACH is 20ms. There are two PRACH slots in subframe 4. If the relationship between RO and SSB is same with the figure 2. The UE will select PRACH slot1 for all RACH triggering during T1 period, The UE only selects PRACH slot 2 for that RACH triggering during T2 period. The ratio of T1 period and T2 period is 19.5:0.5, it means that the distribution of load for PRACH slot1 and PRACH slot2 is equal to 39:1.



Figure 3: uneven distribution of PRACH load
Proposal: To discuss whether the uneven distribution of PRACH load need to be solved.
3. Conclusion
[bookmark: _GoBack]The present PRACH resource selection system leads to poor utilization of resources in many PRACH configurations. Some configurations would be even completely useless. We propose to discuss whether the uneven distribution of PRACH load needs to be solved.
Proposal: To discuss whether the uneven distribution of PRACH load needs to be solved.
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