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1. Introduction
In this document, we discuss on remaining details of random access configuration.

2. Random access configurations
2.1. For FR1 and unpaired spectrum
Long sequence based RACH preamble
In RAN1 NRAH-1801 meeting [1], random access configuration for FR1 and unpaired spectrum was agreed as shown in table 1. 

Table 1. RACH configuration for long sequence based preamble for FR1 and unpaired spectrum
	Format 0,3
	Format 1
	Format 2

	x=16, y=1, subframe={{9}}
x=8, y=1, subframe={{9}}
x=4, y=1, subframe={{9}}
x=2, y=0, subframe = {{4},{9}}
x=2, y=1, subframe = {{4},{9}}
x=1,y=0,subframe={{1},{2},{3},{4},{5},{6},{7},{8},{9},{1,6},{1,6},{2,7},{3,8},{4,9}, {8,9},{3,4,8},{3,4,9},{4,8,9},{7,8,9},
{1,4,6,9},{3,4,8,9},{6,7,8,9},{1,3,5,7,9}}
	x=16, y=1, subframe={{7}}
x=8, y=1, subframe={{7}}
x=4, y=1, subframe={{7}}
x=2, y=0, subframe = {{7}}
x=2, y=1, subframe = {{7}}
x=1, y=0, subframe={{7}}

	x=16, y=1, subframe={{6}}
x=8, y=1, subframe={{6}}
x=4, y=1, subframe={{6}}
x=2, y=0, subframe = {{6}}
x=2, y=1, subframe = {{6}}
x=1, y=0, subframe = {{6}}


· Note: The ones in red color are working assumption (Starting OFDM symbol is ‘7’)

From the table, we can see that total 71 (=30+6+6+29) entries are assigned for long sequence based RACH preamble. In the unpaired spectrum, for the SS/PBCH block transmission and RMSI search space occasions, we consider that subframes at the front part in DL/UL configuration period could be assigned for DL and unknown. Also, we expect that subframe(s) at the middle or last part in the period would be assigned for RACH occasion. For example, in case of 10ms period for DL/UL configuration, the last two subframes (i.e. index 8 and 9) within 10ms duration could be used as PRACH occasion. Also, in case of 2ms period, five subframes (i.e. index 1,3,5,7 and 9) within a 10ms duration could be available as PRACH occasion. In this aspect, if we see the RACH configuration table for long sequence, it is observed that several entries are not suitable to DL/UL configuration. Especially, in case of following entries, it makes hard to align with DL/UL configuration:
· x=1,y=0,subframe={{1},{2},{5},{6},{7}, {1,6},{1,6},{2,7},{3,8},{3,4,8},{1,4,6,9}}

Actually, these entries could be helpful to escape the RACH occasion collision between inter-cell. However, within a serving cell, when gNB transmits SS/PBCH block and RSMI PDCCH/PDSCH at the front part of DL/UL configuration period, it could be expected that the probability of collision between these DL channel and RACH occasion could be higher. As a result, the number of RACH occasion within a RACH period could be diminished. So, we think that it is better to remove the entries in the configuration table. Based on the observation, we propose to modify the configuration parameters for format 0 and 3 as follow:
· x=1,y=0, subframe={{3},{4},{8},{9},{4,9},{3,4},{8,9},{3,4,9},{4,8,9},{7,8,9},{3,4,8,9},{1,3,5,7,9}}

In figure 1, subframe index for RACH occasion for FR1 and unpaired spectrum is depicted. From the figure, we can see the modified indices of subframe are aligned with the end of DL/UL configuration period (i.e. 2ms, 2,5ms, 5ms, 10ms). 
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Figure 1. Subframe index for RACH occasion for FR1 and unpaired spectrum



Observation 1: 
· Several entries in the current working assumption of configuration for long sequence based PRACH preamble in FR1 and unpaired spectrum are not suitable to DL/UL configuration. Especially, following entries for the case of x=1 are not aligned with DL/UL configuration:
· x=1,y=0,subframe={{1},{2},{5},{6},{7},{1,6},{1,6},{2,7},{3,8},{3,4,8},{1,4,6,9}}
Proposal 1: 
· Modify the configuration parameters for format 0 and 3 as follow:
· x=1,y=0,subframe={{3},{4},{8},{9},{4,9},{3,4},{8,9},{3,4,9},{4,8,9},{7,8,9}, {3,4,8,9},{1,3,5,7,9}}

2.2. For FR2 and unpaired spectrum
In RAN1#92 meeting [2], RACH configuration table for FR2 and unpaired spectrum was proposed. Also, before RAN1#92bis meeting, modified proposal for RACH configuration was provided. If we try to understand the principle how to make the configuration table, it seems that the slot index for RACH occasion is selected at the last slot within each period of DL/UL configuration. In figure 2, slot index for RACH occasion for FR2 is depicted.
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Figure 2. Slot index for RACH occasion for FR2 and unpaired spectrum (For preamble format A1)

Most of entries in the table is that the slot indices is equally distributed within 10ms duration. For example, in the case of table entry index 0 and 1, the last slot at every 1.25ms is selected as RACH occasion. If we think that the contiguous four slots are assigned for SS/PBCH block transmission during 1ms and the next slot is not used for SS/PBCH, these configurations are very helpful to guaranty that the last slot within 1.25ms period is used as RACH occasion. Similarly, in the case of entry index 2 and 3, RACH occasion is defined at every 1.25ms within 2nd half frame. 
On the other hand, in the case of the entry index 4 and 5, it seems that two slots in the last part of 5ms period are designated for PRACH occasion. If we follow the design way for other entries in this table, we could change into the slot index {9, 19, 29, 39}. In case of 2.5ms period and 5ms period, these configuration could be more suitable to guaranty PRACH occasion.
In the case of the entry index 2,3,8,9 and 23, it seems to be assumed that SS/PBCH blocks and/or RMSI PDCCH/PDSCH are transmitted at the 1st half frame. Similarly, if we assume that SS/PBCH blocks and/or RMSI PDCCH/PDSCH are transmitted at the 2nd half frame, we may define some entries that 1st half frame is used for RACH occasion. For example, it can be defined that slot index sets {4,9,14,19} and {3,7,11,15,19}, which are suitable to set RACH occasion at 1st half frame for the case of 1.25ms and 1ms period.
Proposal 2: 
· In the proposed configuration table for FR2 and unpaired spectrum, modify the slot indices in some entries as follow:
· For the configuration table entry index 4 and 5, slot indices are changed into {9, 19, 29, 39}.
· For the configuration table index 25, slot indices are changed into {4, 9, 14, 19}, and the value of x is changed into {1}.
· For the configuration table index 27, slot indices are changed into {3,7,11,15,19}

3. Conclusion
In this document, we discussed on further details of random access configuration. From the discussion, we proposal as follows:
RACH configuration for long sequence based RACH preamble for FR1 and unpaired spectrum
Observation 1: 
· Several entries in the current working assumption of configuration for long sequence based PRACH preamble in FR1 and unpaired spectrum are not suitable to DL/UL configuration. Especially, following entries for the case of x=1 are not aligned with DL/UL configuration:
· x=1,y=0,subframe={{1},{2},{5},{6},{7},{1,6},{1,6},{2,7},{3,8},{3,4,8},{1,4,6,9}}
Proposal 1: 
· Modify the configuration parameters for format 0 and 3 as follow:
· [bookmark: _GoBack]x=1,y=0,subframe={{3},{4},{8},{9},{4,9},{3,4},{8,9},{3,4,9},{4,8,9},{7,8,9}, {3,4,8,9},{1,3,5,7,9}}

RACH configuration for FR2 and unpaired spectrum
Proposal 2: 
· In the proposed configuration table for FR2 and unpaired spectrum, modify the slot indices in some entries as follow:
· For the configuration table entry index 4 and 5, slot indices are changed into {9, 19, 29, 39}.
· For the configuration table index 25, slot indices are changed into {4, 9, 14, 19}, and the value of x is changed into {1}.
· For the configuration table index 27, slot indices are changed into {3,7,11,15,19}

References
RAN1 NRAH-1801 meeting Chairman’s note
RAN1 #92 meeting Chairman’s note
R1-18xxxxx, “Summary of Unofficial email discussion on RACH configuration table for FR2”



















Appendix A. Combined Proposal of PRACH configuration table for FR2 and unpaired spectrum
Table A-1. In case of PRACH preamble format A1 [3]
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