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

2. Random access configurations
2.1. Starting OFDM symbol and number of time domain RACH occasions
Staring OFDM symbols
In RAN1#91 meeting [1], it was agreed as working assumption that if the semi-static UL/DL configuration is in RMSI, only PRACH occasions within the UL part is transmitted. Or if the semi-static UL/DL configuration is in OSI, symbol index for the unpaired spectrum is also physical symbol index. In TS38.321, the information of cell-specific semi-static DL/UL configuration is defined in SIB1 [2]. Therefore, we can confirm the working assumption for the case of the semi-static DL/UL configuration in RMSI.
Proposal 1: 
· Confirm the working assumption in case that the semi-static UL/DL configuration is in RMSI.

Alto, it was agreed that introducing start symbol(s) larger than 2 for a limited number entries in the configuration table. In RAN1#91 meeting [1], it was agreed that prach-StartingSymbolIndex for short sequence is {0,2}. In addition, we can consider to introduce one more value of PRACH starting symbol index. In NR, cell specific semi-static DL/UL configuration is composed by slot(s) and OFDM symbol(s). That is, some OFDM symbol(s) in a slot could be configured as UL OFDM symbol(s). When the slot is designated as RACH slot, UE can try to transmit PRACH preamble within a slot. As shown in figure 1, if SS/PBCH block is transmitted in the front of a slot, PRACH preamble can be transmitted from OFDM symbol index 7. Therefore, if we consider that RACH occasion is not to collide with at least DL configuration and SS/PBCH block, the start symbol should be ‘7’. 
Furthermore, we can define when the number of available UL OFDM symbol in a slot is less than 12, PRACH can be transmitted at the 2nd half slot which is configured as UL transmission. When the number of available UL OFDM symbol in a slot is less than 7, RACH transmission is not permitted in the slot.
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Figure 1. Example of DL/UL configuration in a slot

Observation 1: 
· When the number of available UL OFDM symbol in a slot is less than 12, PRACH can be transmitted at the 2nd half slot which is configured as UL transmission.
Proposal 2: 
· When the number of available UL OFDM symbol in a slot is less than 12, starting OFDM symbol in the slot is ‘7’.
· When the number of available UL OFDM symbol in a slot is less than 7, RACH transmission is not permitted in the slot.


Number of time domain RACH occasions within a RACH slot
In the last meeting, the number of time domain RACH occasions within a RACH slot was agreed as working assumption. However, it was agreed as working assumption that the number of time domain RACH occasions within a RACH slot for preamble format C0 is 4. However, since preamble format C0 has two OFDM symbol duration, the number of time domain RACH occasions for preamble format C0 should be changed into ‘6’. 
Also, the number for preamble format B1 and A1/B1 should be one value (i.e. 6). In addition, the working assumption for other formats could be confirmed.
Proposal 2: 
· For preamble format B1, A1/B1 and C0, The maximum number of time domain RACH occasions per slot is 6
· Confirm the working assumption for other formats.

In NR, similar preamble formats (e.g. A1, A1/B1, B1) are introduced. These preamble formats could be differently used according to the starting OFDM symbol. For example, when the staring OFDM symbol is ‘0’, preamble format A1, A2, A3 which can provide wider coverage than A1/B1, A2/B2, A3/B3 should be applied. Also, one of last two OFDM symbol is used as a guard period, and another OFDM symbol can be used for UL signal transmission (e.g. PUCCH, SRS, etc.). Similarly, when the starting OFDM symbol is ‘7’, preamble format A1, A2, A3 can be applied. On the other hand, for the starting OFDM symbol ‘2’, A1/B1, B1, A2/B2, A3/B3 should be used due to no guard OFDM symbol at the end of the slot.
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(a) Starting OFDM symbol is ‘0’
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(b) Starting OFDM symbol is ‘2’
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(c) Starting OFDM symbol is ‘7’
Figure 2. Usage case of RACH preamble format

Observation 2: 
· When starting OFDM symbol is configured as ‘0’, 12 OFDM symbols are used for PRACH transmission and remaining two OFDM symbols are used for other purpose (e.g. guard period, SRS transmission, PUCCH transmission, etc.).
· When starting OFDM symbol is configured as ‘2’, all of 12 OFDM symbols are used for PRACH transmission.
· When starting OFDM symbol is configured as ‘7’, 6 OFDM symbols are used for PRACH transmission remaining one OFDM symbol is used for other purpose (e.g. SRS transmission, PUCCH transmission, etc.).
Proposal 3: 
· When starting OFDM symbol is configured as ‘0’, RACH preamble formats of A1, A2, A3, B4, C0 and C4 are used. 
· When starting OFDM symbol is configured as ‘2’, RACH preamble formats of A1/B1, B1, A2/B2, A3/B3, B4, C0 and C4 are used.
· When starting OFDM symbol is configured as ‘7’, RACH preamble formats of A1, A3, C0 and C4 are used.

2.2. RACH configuration for FR1 and paired spectrum
Long sequence based preamble format
In RAN1#91 meeting, PRACH configuration period (i.e. 10, 20, 40, 80 and160ms) was agreed. However, in the agreed configuration table, configuration period of {10, 20}ms are reflected. So, we need to define additional states for the remaining configuration period (i.e., 40, 80, 160ms) in the table. The easy way is to follow the subframe number and modify the value of x.
Proposal 4: 
· For preamble format 0,1 and 3, following values are applied for PRACH configuration:
· x=16, y=1, subframe={{1},{4},{7},{9}}
· x=8, y=1, subframe={{1},{4},{7},{9}}
· x=4, y=1, subframe={{1},{4},{7},{9}}
· For preamble format 2, following values are applied for PRACH configuration:
· x=16, y=1, subframe={1}
· x=8, y=1, subframe={1}
· For PRACH configuration with density of less than 1, the UE may for handover purpose assume an absolute value of the relative time difference between radio frame i in the current cell and the target cell of less than 153600Ts.

Short sequence based PRACH preamble format
Among short sequence based PRACH preamble formats, some PRACH preamble formats which can provide wider coverage should be applied for FDD. In this case, PRACH preamble format A1, A2, A3, B4, C0 and C2 should be applied. Also, in FDD case, PRACH preamble can be transmitted from the first OFDM symbol. So, we can decide single value of ‘0’ is the starting OFDM symbol in FDD case. For PRACH configuration, same time position defined for PRACH preamble format 0 can be applied because short sequence based PRACH preamble has also 1ms duration.

Observation 3: 
· In FDD case, PRACH preamble formats which can provide wider coverage (i.e. A1, A2, A3, B4, C0 and C2) are applied.
· In FDD case, PRACH preamble is transmitted from the first OFDM symbol.

Proposal 5: 
· PRACH preamble format A1, A2, A3, B4, C0 and C2 are used for FR1 and paired spectrum.
· Use one value of the starting OFDM symbol for paired spectrum.
· For format A1, A2, A3, B4, C0 and C2, starting OFDM symbol is always ‘0’
· Following values are applied for PRACH configuration:
· x=16, y=1, subframe={{1},{4},{7},{9}}
· x=8, y=1, subframe={{1},{4},{7},{9}}
· x=4, y=1, subframe={{1},{4},{7},{9}}
· x=2, y=1, subframe = {{1},{4},{7},{9}}
· x=1,y=1,subframe={{1},{4},{7},{1,6},{2,7},{3,8},{1,4,7},{2,5,8},{3,6,9},{0,2,4,6,8},{1,3,5,7,9},{0,1,2,3,4,5,6,7,8,9}, {9}}
· Number of PRACH occasions within a RACH slot
· A1: 6, A2: 3, A3: 2, B4: 1, C0: 6, C2: 3
· Number of PRACH slots within a subframe is 1.

2.3. RACH configuration for unpaired spectrum
PRACH preamble formats for unpaired spectrum
For unpaired spectrum, all of PRACH preamble formats can be applied. In unpaired spectrum case, the starting OFDM symbol could be indicated, in order to operate on the condition (e.g., the cell specific DL/UL configuration, PDCCH resource reservation, etc.). As explained in previous section, different types of preamble format are applied according to the starting OFDM symbol. Also, the maximum number of PRACH occasions within a RACH slot is decided by preamble format and starting OFDM symbol. 
 
Proposal 6: 
· All of PRACH preamble formats (i.e. A1, A1/B1, B1, A2, A2/B2, A3, A3/B3, B4, C0 and C2) are used for unpaired spectrum. 
· According to the starting OFDM symbol, the PRACH preamble format is determined. 
· When the starting OFDM symbol is ‘0’, PRACH preamble format A1, A2, A3, B4, C0 and C2 are applied.
· When the starting OFDM symbol is ‘2’, PRACH preamble format A1/B1, B1, A2/B2, A3/B3, B4, C0 and C2 are applied.
· When the number of available RACH OFDM symbol in a slot is less than 12, starting OFDM symbol is ‘7’. Also, PRACH preamble format A1, A3, C0 and C2 are applied.
· According to the staring OFDM symbol, the maximum number of PRACH occasions within a RACH slot is defined.
· When the starting OFDM symbols are ‘0’ and ‘2’,
· A1: 6, A1/B1: 6, B1, A2: 3, A2/B2, A3:2, A3/B3:2, B4: 1, C0: 6, C2: 3
· When the starting OFDM symbol is ‘7’,
· A1: 3, A3: 1, C0: 2, C2: 2
· For FR1, the number of PRACH slots within a subframe is 1. Also, for FR2, the number of PRACH slots within a slot is 1.

In NR, it was agreed that cell specific semi-static DL/UL configuration is composed by the number of slot within a period and the number of OFDM symbol within a slot. Also, NR defines several values of DL/UL configuration period. So, the location of UL slot(s) is determined by cell specific semi-static DL/UL configuration and period. Also, the number of slot(s) for UL is variable. Therefore, it is hard to define the exact subframe index and slot index for RACH occasion. One possible way is that PRACH occasion(s) are defined from the end of DL/UL configuration period because the UL slot(s) are located from the end of the period.

Observation 4: 
· PRACH occasion(s) are defined from the end of DL/UL configuration period because the UL slot(s) are located from the end of the period.

For FR1 case
Considering on the SS/PBCH block transmission and RMSI search space occasions, at least two subframes in the front of a slot could be assigned for DL and unknown. In this case, at most 6 subframes (i.e. index of 2, 3, 4, 7, 8 and 9) could be used as PRACH occasion when DL/UL is configured within 5ms period. Using the candidate subframes for UL transmission, we can compose the PRACH configuration. 
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Figure 1. Example of cell specific semi-static DL/UL configuration (For FR1)

Observation 5: 
· Considering on the SS/PBCH block transmission and RMSI search window occasions, at most 6 subframes (i.e. index of 2, 3, 4, 7, 8 and 9) could be used as PRACH occasion.

Proposal 7: 
· In case of FR1, following values are applied for PRACH configuration:
· x=16, y=1, subframe={{3},{4},{8},{9}}
· x=8, y=1, subframe={{3},{4},{8},{9}}
· x=4, y=1, subframe={{3},{4},{8},{9}}
· x=2, y=1, subframe = {{3},{4},{8},{9}}
· x=1,y=1,subframe={{3},{4},{8},{9},{3,4},{8,9},{2,3,4},{7,8,9},{3,4,8,9},{5,6,7,8,9}.{4,5,6,7,8,9}}

For FR2 case
For FR2 case, we should consider that shorter period (i.e. 1.25ms) is defined for 120kHz SCS and the slot at the end of the period could be designated as UL. Also, in case of 2.5ms period, the slots at the end of the period could be candidate as PRACH occasion. So, we can consider that at least four slots (i.e. index of 9, 19, 29, 39) are assigned as PRACH occasion. Also, in FR2 case, the maximum number of SS/PBCH block is quite large (i.e. L=64) and RMSI search window occasion could be wide. Hence, UL slot for PRACH occasion could be assigned at the end of 5ms or 10ms period. 
Based on the observation, we can compose the PRACH configuration.
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Figure 2. Example of cell specific semi-static DL/UL configuration (For FR2)

Observation 6: 
· In case of 1.25ms period of cell specific DL/UL configuration, 8 slots (i.e. 4, 9, 14, 19, 24, 29, 34, 39) where the second part of RACH slot with 120kHz SCS can be used as PRACH occasion are available for RACH transmission.
· In case of 2.5ms period of cell specific DL/UL configuration, 8 slots (i.e. 8, 9, 18, 19, 28, 29, 38, 39) where the second part of RACH slot with 120kHz SCS can be used as PRACH occasion are available for RACH transmission.
· In case of 5ms period of cell specific DL/UL configuration, some slots at the end of the period (i.e. 16, 17, 18, 19, 36, 37, 38, 39) can be used as PRACH occasion.
· In case of 10ms period of cell specific DL/UL configuration, some slots at the end of the period (i.e. from 32 to 39).

Proposal 8: 
· In case of FR2, following values are applied for PRACH configuration:
· x=16, y=1, subframe={{9},{19},{29},{39}}
· x=8, y=1, subframe={{9},{19},{28},{39}}
· x=4, y=1, subframe={{9},{19},{28},{39}}
· x=2, y=1, subframe = {{9},{19},{29},{39}}
· x=1,y=1,subframe={{9},{19},{29},{39},{9,29},{19,39},{9,28,29},{19,38,39}, {8,18,28,38},{9,19,29,39},{35,36,37,38,39},{18,19,36,37,38,39}}


3. Conclusion
In this document, we discussed on further details of random access configuration. From the discussion, we proposal as follows:
Staring OFDM symbols
Proposal 1: 
· Confirm the working assumption in case that the semi-static UL/DL configuration is in RMSI.

Observation 1: 
· When the number of available UL OFDM symbol in a slot is less than 12, PRACH can be transmitted at the 2nd half slot which is configured as UL transmission.
Proposal 2: 
· When the number of available UL OFDM symbol in a slot is less than 12, starting OFDM symbol in the slot is ‘7’.
· When the number of available UL OFDM symbol in a slot is less than 7, RACH transmission is not permitted in the slot.

Number of time domain RACH occasions within a RACH slot
Proposal 2: 
· For preamble format B1, A1/B1 and C0, The maximum number of time domain RACH occasions per slot is 6
· Confirm the working assumption for other formats.

Observation 2: 
· When starting OFDM symbol is configured as ‘0’, 12 OFDM symbols are used for PRACH transmission and remaining two OFDM symbols are used for other purpose (e.g. guard period, SRS transmission, PUCCH transmission, etc.).
· When starting OFDM symbol is configured as ‘2’, all of 12 OFDM symbols are used for PRACH transmission.
· When starting OFDM symbol is configured as ‘7’, 6 OFDM symbols are used for PRACH transmission remaining one OFDM symbol is used for other purpose (e.g. SRS transmission, PUCCH transmission, etc.).
Proposal 3: 
· When starting OFDM symbol is configured as ‘0’, RACH preamble formats of A1, A2, A3, B4, C0 and C4 are used. 
· When starting OFDM symbol is configured as ‘2’, RACH preamble formats of A1/B1, B1, A2/B2, A3/B3, B4, C0 and C4 are used.
· When starting OFDM symbol is configured as ‘7’, RACH preamble formats of A1, A3, C0 and C4 are used.

RACH configuration for FR1 and paired spectrum (Long sequence based preamble format)
Proposal 4: 
· For preamble format 0,1 and 3, following values are applied for PRACH configuration:
· x=16, y=1, subframe={{1},{4},{7},{9}}
· x=8, y=1, subframe={{1},{4},{7},{9}}
· x=4, y=1, subframe={{1},{4},{7},{9}}
· For preamble format 2, following values are applied for PRACH configuration:
· x=16, y=1, subframe={1}
· x=8, y=1, subframe={1}
· For PRACH configuration with density of less than 1, the UE may for handover purpose assume an absolute value of the relative time difference between radio frame i in the current cell and the target cell of less than 153600Ts.

RACH configuration for FR1 and paired spectrum (Short sequence based preamble format)
Observation 3: 
· In FDD case, PRACH preamble formats which can provide wider coverage (i.e. A1, A2, A3, B4, C0 and C2) are applied.
· In FDD case, PRACH preamble is transmitted from the first OFDM symbol.

Proposal 5: 
· PRACH preamble format A1, A2, A3, B4, C0 and C2 are used for FR1 and paired spectrum.
· Use one value of the starting OFDM symbol for paired spectrum.
· For format A1, A2, A3, B4, C0 and C2, starting OFDM symbol is always ‘0’
· Following values are applied for PRACH configuration:
· x=16, y=1, subframe={{1},{4},{7},{9}}
· x=8, y=1, subframe={{1},{4},{7},{9}}
· x=4, y=1, subframe={{1},{4},{7},{9}}
· x=2, y=1, subframe = {{1},{4},{7},{9}}
· x=1,y=1,subframe={{1},{4},{7},{1,6},{2,7},{3,8},{1,4,7},{2,5,8},{3,6,9},{0,2,4,6,8},{1,3,5,7,9},{0,1,2,3,4,5,6,7,8,9}, {9}}
· Number of PRACH occasions within a RACH slot
· A1: 6, A2: 3, A3: 2, B4: 1, C0: 6, C2: 3
· Number of PRACH slots within a subframe is 1.

RACH configuration for unpaired spectrum (PRACH preamble formats for unpaired spectrum)
Proposal 6: 
· All of PRACH preamble formats (i.e. A1, A1/B1, B1, A2, A2/B2, A3, A3/B3, B4, C0 and C2) are used for unpaired spectrum. 
· According to the starting OFDM symbol, the PRACH preamble format is determined. 
· When the starting OFDM symbol is ‘0’, PRACH preamble format A1, A2, A3, B4, C0 and C2 are applied.
· When the starting OFDM symbol is ‘2’, PRACH preamble format A1/B1, B1, A2/B2, A3/B3, B4, C0 and C2 are applied.
· When the number of available RACH OFDM symbol in a slot is less than 12, starting OFDM symbol is ‘7’. Also, PRACH preamble format A1, A3, C0 and C2 are applied.
· According to the staring OFDM symbol, the maximum number of PRACH occasions within a RACH slot is defined.
· When the starting OFDM symbols are ‘0’ and ‘2’,
· A1: 6, A1/B1: 6, B1, A2: 3, A2/B2, A3:2, A3/B3:2, B4: 1, C0: 6, C2: 3
· When the starting OFDM symbol is ‘7’,
· A1: 3, A3: 1, C0: 2, C2: 2
· For FR1, the number of PRACH slots within a subframe is 1. Also, for FR2, the number of PRACH slots within a slot is 1.

Observation 4: 
· PRACH occasion(s) are defined from the end of DL/UL configuration period because the UL slot(s) are located from the end of the period.


RACH configuration for unpaired spectrum (For FR1 case)
Observation 5: 
· Considering on the SS/PBCH block transmission and RMSI search window occasions, at most 6 subframes (i.e. index of 2, 3, 4, 7, 8 and 9) could be used as PRACH occasion.

Proposal 7: 
· In case of FR1, following values are applied for PRACH configuration:
· x=16, y=1, subframe={{3},{4},{8},{9}}
· x=8, y=1, subframe={{3},{4},{8},{9}}
· x=4, y=1, subframe={{3},{4},{8},{9}}
· x=2, y=1, subframe = {{3},{4},{8},{9}}
· x=1,y=1,subframe={{3},{4},{8},{9},{3,4},{8,9},{2,3,4},{7,8,9},{3,4,8,9},{5,6,7,8,9}.{4,5,6,7,8,9}}

RACH configuration for unpaired spectrum (For FR2 case)
Observation 6: 
· In case of 1.25ms period of cell specific DL/UL configuration, 8 slots (i.e. 4, 9, 14, 19, 24, 29, 34, 39) where the second part of RACH slot with 120kHz SCS can be used as PRACH occasion are available for RACH transmission.
· In case of 2.5ms period of cell specific DL/UL configuration, 8 slots (i.e. 8, 9, 18, 19, 28, 29, 38, 39) where the second part of RACH slot with 120kHz SCS can be used as PRACH occasion are available for RACH transmission.
· In case of 5ms period of cell specific DL/UL configuration, some slots at the end of the period (i.e. 16, 17, 18, 19, 36, 37, 38, 39) can be used as PRACH occasion.
· In case of 10ms period of cell specific DL/UL configuration, some slots at the end of the period (i.e. from 32 to 39).

Proposal 8: 
· In case of FR2, following values are applied for PRACH configuration:
· x=16, y=1, subframe={{9},{19},{29},{39}}
· x=8, y=1, subframe={{9},{19},{28},{39}}
· x=4, y=1, subframe={{9},{19},{28},{39}}
· x=2, y=1, subframe = {{9},{19},{29},{39}}
· x=1,y=1,subframe={{9},{19},{29},{39},{9,29},{19,39},{9,28,29},{19,38,39}, {8,18,28,38},{9,19,29,39},{35,36,37,38,39},{18,19,36,37,38,39}}
[bookmark: _GoBack]
References
RAN1 #91bis meeting Chairman’s note
TS 38.331 v1.0.0



Appendix 2. Previous agreement
Agreements: (RAN1 #91, 2017.11) [1]
· Using 9 bits in the RRC for the RACH configuration. 
· 8 bits to indicate the prach-ConfigIndex
· 1 bit to indicate prach-Msg1SubcarrierSpacing 
· Range of values: {15, 30} or {60, 120} kHz
· Note: For above 6GHz 1 bit is used to indicate the SCS for Msg1, for below 6GHz 1- bit to indicate the SCS for Msg1 (applicable for the short sequence, for the long sequence it is given by the format)
· Different tables for FDD and TDD
· No need to indicate sequence length
· prach-ConfigIndex: 
· Range of values: {0,1,..,255}
· prach-Msg1SubcarrierSpacing
· Range of values: 0, 1
· For below 6GHz the values indicate 15kHz or 30kHz
· For above 6GHz the values indicate 60kHz or 120kHz
Agreements:
· For format 2, introduce a configurable offset with a value chosen from [0,[6]] symbols based on 15kHz SCS
· No configurable offset for other formats based on long sequences
· prach-StartingSymbolIndex for short sequence
· Range of values: {0, 2}
· prach-EndSymbolIndex for short sequence
· Range of values: {[11], 13}
· (Working assumption) handling of the above 3 parameters is to be included in the configurable table instead of a separate configuration

Agreements:
· Configuration period:
· Range of values: {10, 20, 40, 80, 160} ms
· Note that handling of the above is to be included in the configurable table instead of a separate configuration
Agreements:
For PRACH preamble formats based on the short sequence length, NR supports the following formats: 
· For Rel15, format A0 is not supported for SCS = 15/30/60/120kHz
· Format A
· A1, A2, A3
· Note: for only format A case, consider leaving a blank symbol at the end of the RACH transmission
· Format B 
· B4, B1
· Format A in combination with format B
· A1/B1, A2/B2, A3/B3
· For format C
· C0 and C2
Note: Only one format is configured by the gNB
Agreements:
· NR support consecutive mapping of RACH resources within a RACH slot
Agreements:
The PRACH configuration tables uses the following columns for the parameters with related parameter values
· PRACH Configuration number
· Values: 0-255
· Preamble Format
· Long sequence: 0-3
· Short sequence: A1, A2, A3, A1/B1, A2/B2, A3/B3, B1, B4, C0, C2
· Configuration period
· Values {1,2,4,8,16} (10ms*Nperiod)
· SFN mod Config. period
· For below 6GHz, subframe numbering is used 
· Granularity is 1ms, based on 15kHz SCS
· For short sequence length and SCS = 30kHz, the number of RACH slots in a subframe can be 1 or 2
· When there is only one RACH slot the second RACH slot is used
· For short sequence length and SCS = 15kHz, the number of RACH slots in a subframe is be 1
· RACH slot number is used for above 6GHz 
· 0.25ms granularity based on SCS = 60kHz 
· For the 120kHz SCS the number of RACH slots in 0.25ms can be 1 or 2 
· When there is only one RACH slot the second RACH slot is used
· For the 60kHz SCS the number of RACH slots in 0.25ms is 1
· Start symbol Index (in Msg1 SCS for short sequence and 15kHz for long sequence): 
· Values {0,2} for short sequence
· Values {0,6} for format 2
· Always be 0 for format 0,1,3
· FFS definition of the starting symbol for the unpaired spectrum 
· Number of time domain RACH occasions within a RACH slot
· For preamble format (working assumption), at least the following # of occasions:
· A1: 6
· A2: 3
· A3: 2
· B4: 1
· B1: 6 or 7
· C0: 4
· C2: 2
· A1/B1: 6 or 7
· A2/B2: 3
· A3/B3: 2
· The value is not applicable (N/A) for format 0-3
Agreements:
· For long sequence with length 839, NR adopts the root Zadoff-Chu sequence order (logical to physical root mapping) as in LTE given by 36.211 Table 5.7.2-4
· For short sequence with length 139, NR adopts the root Zadoff-Chu sequence order (logical to physical root mapping) as in LTE given by 36.211 Table 5.7.2-5
Agreements:
· For long sequence:
· At least for table for paired spectrum, for PRACH format 0 and 1 and configuration period 10/20ms only select from LTE table
· Adding entries for Configuration period of 40ms, 80ms and160ms
· For short sequence, below 6GHz
· Strive to follow the subframe number as used for the long sequence in order to provide RACH configurations with the same density as for the long sequences
Working assumption:
· At least for table for paired spectrum, format 3 can use the same configuration with format 0 as the same format length (but different PRACH configuration indices)
Agreements:
· NR supports the following table
· Note: the PRACH config index below needs to be adjusted to allow for additional new entries and to have consecutive indexing for each PRACH format
Table 1: RACH configuration table for below 6GHz (format 0 and 1)
	PRACH Config. Index
	Preamble Format
	Config. Period 
	Subframe number
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within a subframe
	Number of RACH occasions within a RACH slot

	0
	0
	2
	1
	1
	N/A
	N/A
	N/A

	1
	0
	2
	4
	1
	N/A
	N/A
	N/A

	2
	0
	2
	7
	1
	N/A
	N/A
	N/A

	3
	0
	1
	1
	0
	N/A
	N/A
	N/A

	4
	0
	1
	4
	0
	N/A
	N/A
	N/A

	5
	0
	1
	7
	0
	N/A
	N/A
	N/A

	6
	0
	1
	1,6
	0
	N/A
	N/A
	N/A

	7
	0
	1
	2,7
	0
	N/A
	N/A
	N/A

	8
	0
	1
	3,8
	0
	N/A
	N/A
	N/A

	9
	0
	1
	1,4,7
	0
	N/A
	N/A
	N/A

	10
	0
	1
	2,5,8
	0
	N/A
	N/A
	N/A

	11
	0
	1
	3, 6, 9
	0
	N/A
	N/A
	N/A

	12
	0
	1
	0,2,4,6,8
	0
	N/A
	N/A
	N/A

	13
	0
	1
	1,3,5,7,9
	0
	N/A
	N/A
	N/A

	14
	0
	1
	0,1,2,3,4,5,6,7,8,9
	0
	N/A
	N/A
	N/A

	15
	0
	2
	9
	1
	N/A
	N/A
	N/A

	16
	1
	2
	1
	1
	N/A
	N/A
	N/A

	17
	1
	2
	4
	1
	N/A
	N/A
	N/A

	18
	1
	2
	7
	1
	N/A
	N/A
	N/A

	19
	1
	1
	1
	0
	N/A
	N/A
	N/A

	20
	1
	1
	4
	0
	N/A
	N/A
	N/A

	21
	1
	1
	7
	0
	N/A
	N/A
	N/A

	22
	1
	1
	1,6
	0
	N/A
	N/A
	N/A

	23
	1
	1
	2,7
	0
	N/A
	N/A
	N/A

	24
	1
	1
	3,8
	0
	N/A
	N/A
	N/A

	25
	1
	1
	1,4,7
	0
	N/A
	N/A
	N/A

	26
	1
	1
	2,5,8
	0
	N/A
	N/A
	N/A

	27
	1
	1
	3,6,9
	0
	N/A
	N/A
	N/A

	28
	1
	2
	9
	1
	N/A
	N/A
	N/A



Working assumption:
· NR supports the following table
· Note: the PRACH config index below needs to be adjusted to allow for additional new entries and to have consecutive indexing for each PRACH format
Table 2: RACH configuration table for below 6GHz (Format 3)
	PRACH Config. Index
	Preamble Format
	Config. Period 
	Subframe number
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within a subframe
	Number of RACH occasions within a RACH slot

	X
	3
	2
	1
	1
	N/A
	N/A
	N/A

	X+1
	3
	2
	4
	1
	N/A
	N/A
	N/A

	X+2
	3
	2
	7
	1
	N/A
	N/A
	N/A

	X+3
	3
	1
	1
	0
	N/A
	N/A
	N/A

	X+4
	3
	1
	4
	0
	N/A
	N/A
	N/A

	X+5
	3
	1
	7
	0
	N/A
	N/A
	N/A

	X+6
	3
	1
	1,6
	0
	N/A
	N/A
	N/A

	X+7
	3
	1
	2,7
	0
	N/A
	N/A
	N/A

	X+8
	3
	1
	3,8
	0
	N/A
	N/A
	N/A

	X+9
	3
	1
	1,4,7
	0
	N/A
	N/A
	N/A

	X+10
	3
	1
	2,5,8
	0
	N/A
	N/A
	N/A

	X+11
	3
	1
	3, 6, 9
	0
	N/A
	N/A
	N/A

	X+12
	3
	1
	0,2,4,6,8
	0
	N/A
	N/A
	N/A

	X+13
	3
	1
	1,3,5,7,9
	0
	N/A
	N/A
	N/A

	X+14
	3
	1
	0,1,2,3,4,
5,6,7,8,9
	0
	N/A
	N/A
	N/A

	X+15
	3
	2
	9
	1
	N/A
	N/A
	N/A



Working assumption:
· NR supports the following table for paired spectrum
· Note: the PRACH config index below needs to be adjusted to allow for additional new entries and to have consecutive indexing for each PRACH format
Table 3: RACH configuration table for below 6GHz (Format 2)
	PRACH Config. Index
	Preamble Format
	Config. period
	Subframe number
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within a subframe
	Number of RACH occasions within a RACH slot

	Y
	2
	4
	1
	0
	0
	N/A
	N/A

	Y+1
	2
	2
	1
	0
	0
	N/A
	N/A

	Y+2
	2
	2
	5
	0
	0
	N/A
	N/A

	Y+3
	2
	1
	1
	0
	0
	N/A
	N/A

	Y+4
	2
	1
	5
	0
	0
	N/A
	N/A



Working assumption:
· If the Semi-static UL/DL configuration is in RMSI, only PRACH occasions within the UL part is transmitted
· UE assumes that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.
· If the Semi-static UL/DL configuration is in OSI
· Symbol index for the unpaired spectrum is also physical symbol index
· UE assume that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.
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