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1. [bookmark: OLE_LINK58][bookmark: OLE_LINK57]Introduction
[bookmark: OLE_LINK99][bookmark: OLE_LINK98]After RAN1 #91, many agreements for PRACH resource configuration were achieved. The remaining issues are the configuration table design of the short sequence format for paired spectrum and long/short sequence format for unpaired spectrum. The design should be at least based on the below agreements and working assumptions:
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 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:
· 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.
[bookmark: OLE_LINK72][bookmark: OLE_LINK71]In this contribution, chapter 2 discusses the configuration table design of the short sequence format for paired spectrum and chapter 3 discusses the configuration table design of long/short sequence format for unpaired spectrum. Chapter 4 discusses the remain issue about FDM of RACH occasions.
1. Discussion on configuration of the short sequence format for paired spectrum
In last meeting, the configuration table of the long sequence format for paired spectrum has been agreed, but the configuration table of the short sequence format for paired spectrum has not been discussed. In this section, we propose some configuration tables for short sequence format for paired spectrum.
1. Configuration of the short sequence format for paired spectrum below 6G Hz
The short sequence format for paired spectrum below 6GHz can reuse the same subframe number of long sequence format configuration, the differences are the start symbol index, number of RACH slots within a subframe, number of RACH occasions within a RACH slot.
Table 1: RACH configuration table for below 6GHz for paired spectrum (short sequence format)
	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
	Note

	
	A1
	2
	1
	1
	0
	1
	6
	

	
	A1
	2
	4
	1
	0
	1
	6
	

	
	A1
	2
	7
	1
	0
	1
	6
	

	
	A1
	1
	1
	0
	0
	1
	6
	

	
	A1
	1
	4
	0
	0
	1
	6
	

	
	A1
	1
	7
	0
	0
	1
	6
	

	
	A1
	1
	1,6
	0
	0
	1
	6
	

	
	A1
	1
	2,7
	0
	0
	1
	6
	

	
	A1
	1
	3,8
	0
	0
	1
	6
	

	
	A1
	1
	1,4,7
	0
	0
	1
	6
	

	
	A1
	1
	2,5,8
	0
	0
	1
	6
	

	
	A1
	1
	3, 6, 9
	0
	0
	1
	6
	

	
	A1
	1
	0,2,4,6,8
	0
	0
	1
	6
	

	
	A1
	1
	1,3,5,7,9
	0
	0
	1
	6
	

	
	A1
	1
	0,1,2,3,4,5,6,7,8,9
	0
	0
	1
	6
	

	
	A1
	2
	9
	1
	0
	1
	6
	

	
	A2
	2
	1
	1
	0
	1
	6
	

	
	……
	……
	……
	……
	……
	……
	……
	Similar for A2, A3, A1/B1, A2/B2, A3/B3, B1, B4, C0, C2

	
	C2
	2
	9
	1
	0
	1
	2
	



Proposal 1: The short sequence format for paired spectrum below 6GHz can reuse the same subframe number of long sequence format configuration.

1. Configuration of the short sequence format for paired spectrum above 6G Hz
The agreement of above 6GHz in last meeting is:
· 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
The short sequence format for paired spectrum above 6GHz can also reuse the same time resources of long sequence format configuration, but need to change to the slot number index and keep the same RACH density. The simplest way is 4*subframe number in sub 6G +{0,1,2,3}.
Table 2: RACH configuration table for above 6GHz for paired spectrum (short sequence format)
	PRACH Config. Index
	Preamble Format
	Config. Period 
	Slot number
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within 0.25ms
	Number of RACH occasions within a RACH slot
	Note

	
	A1
	2
	4,5,6,7
	1
	0
	1
	6
	

	
	A1
	2
	16,17,18,19
	1
	0
	1
	6
	

	
	A1
	2
	28,29,30,31
	1
	0
	1
	6
	

	
	A1
	1
	4,5,6,7
	0
	0
	1
	6
	

	
	A1
	1
	16,17,18,19
	0
	0
	1
	6
	

	
	A1
	1
	28,29,30,31
	0
	0
	1
	6
	

	
	A1
	1
	4,5,6,7,24,25,26,27
	0
	0
	1
	6
	

	
	A1
	1
	8,9,10,11,28,29,30,31
	0
	0
	1
	6
	

	
	A1
	1
	12,13,14,15,32,33,34,35
	0
	0
	1
	6
	

	
	A1
	1
	4,5,6,7,16,17,18,19,28,29,30,31
	0
	0
	1
	6
	

	
	A1
	1
	8,9,10,11,20,21,22,23,32,33,34,35
	0
	0
	1
	6
	

	
	A1
	1
	12,13,14,15, 24,25,26,27,36,37,38,39
	0
	0
	1
	6
	

	
	A1
	1
	0,1,2,3,8,9,10,11,16,17,18,
19,24,25,26,27,32,33,34,35
	0
	0
	1
	6
	

	
	A1
	1
	4,5,6,7,12,13,14,15,20,21,22,
23,24,28,29,30,31,36,37,38,39
	0
	0
	1
	6
	

	
	A1
	1
	0,1,2,3,8,9,10,11,16,17,18,
19,24,25,26,27,32,33,34,35
4,5,6,7,12,13,14,15,20,21,22,
23,24,28,29,30,31,36,37,38,39
	0
	0
	1
	6
	

	
	A1
	2
	36,37,38,39
	1
	0
	1
	6
	

	
	A2
	2
	4,5,6,7
	1
	0
	1
	6
	

	
	……
	……
	……
	……
	……
	……
	……
	Similar for A2, A3, A1/B1, A2/B2, A3/B3, B1, B4, C0, C2

	
	C2
	2
	36,37,38,39
	1
	0
	1
	2
	



Proposal 2: The short sequence format for paired spectrum above 6GHz can reuse the same time resources of long sequence format configuration.

1. Discussion on configuration of long/short sequence format for unpaired spectrum
2. Configuration of the long/short sequence format for unpaired spectrum below 6G Hz
Considering the 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.
The constraint to design the RACH resources configuration is the RACH resources should not collide with the DL transmission. It means RACH resources can be allocated in the UL part or unknown part which defined by the semi-static UL/DL configuration. For simple treatment, the RACH resources can be limited into the certain UL part. But it doesn’t forbid the possibility that the RACH resources are in the unknown area especially the case of semi-static UL/DL configuration in OSI.
Wherever the semi-static UL/DL configuration is broadcasted in the RMSI or OSI, the gNB clearly knows the semi-static UL/DL configuration, then the actually transmitted SSB should adapt to the DL part or/and unknown part of semi-static UL/DL configuration, it means the SSB time resources are the subset of DL part or/and unknown part of semi-static UL/DL configuration. So for the design of the RACH resources configuration, SSB location needn’t be in the consideration.

Proposal 3: The constraints to design the RACH resources for unpaired spectrum should be agreed:
· RACH resources should be in the UL part or unknown part defined by the semi-static UL/DL configuration.
If the design of the RACH configuration table is based on the semi-static UL/DL configuration which is broadcasted in RMSI, it is reasonable that each semi-static UL/DL configuration may have its own separate RACH configuration table. 
But if the semi-static UL/DL configuration is broadcasted in the OSI, the RACH configuration in RMSI is transmitted before the semi-static UL/DL configuration in OSI, it is impossible for each semi-static UL/DL configuration having its own separate RACH configuration table. Only one common RACH configuration table is permitted to fit for all the possible semi-static UL/DL configuration. Actually the union of the UL part of all the possible semi-static UL/DL configuration can be founded, but it will seriously limit the flexibility and density of RACH resources. Also the 256 entries may be not sufficient to contain all the configuration index for possible semi-static UL/DL configuration . We prefer that the semi-static UL/DL configuration is transmitted in the RMSI.
Observation 1: It is better that each semi-static UL/DL configuration transmitted in the RMSI may have its separate RACH configuration table for unpaired spectrum .
Observation 2: We prefer that the semi-static UL/DL configuration can be transmitted in the RMSI but not in OSI for unpaired spectrum.

A limited number of cell specific semi-static UL/DL configurations can be down selected from the subset of SFI table, and RACH configuration tables can be designed based on the Cell specific semi-static UL/DL configurations.
Here we figure out 4 typical semi-static UL/DL configurations as the example for RACH resource configuration design for below 6GHz. For type 1~3, only short preamble formats are used in configuration table. For type 4, both long and short preamble formats are used in configuration table.

Type 1 Semi-static UL/DL configuration
Type 1 is defined for DL intensive data traffic. It consists of repetition of 2-subframe structure which is formed by concatenating one all DL slot, one self-contained DL slot, one all DL slot and one self-contained UL slot, in that order.
[bookmark: _Toc28085][image: ]
Figure 1: Type 1 semi-static UL/DL configuration 
The numerology is 30KHz. The frame structure is combined by 2 different patterns which pattern length is1ms，total frame structure period is 2ms. The first UL part has less UL symbols, which contain the UL control signaling preferably. The second UL part has more UL symbols which are suitable for RACH. In each 2ms period, RACH possibly can be allocated in the UL part of the second subframe.
Typical RACH starting symbol index is 2, but for the scenario of heavy interference between the downlink and uplink, the starting symbol index can be set to 3 or 4. Obviously, as the UL part is less than 0.5ms, so only short preamble format can be used.
In our design, we assume the head of RACH configuration period aligns with the head of 5ms half frame.
Following the agreement, for below 6GHz, subframe numbering is used and the granularity is 1ms.
For type 1 semi-static UL/DL configuration, the RACH resources only occur in the odd index of subframe and the second slot in the subframe. The RACH Occasions are illustrated in the below figure. 

 Figure 2: Available ROs resources for type 1 semi-static UL/DL configuration

The below example table is only for Format A1, other formats are similar.
Table 3: RACH configuration table for below 6GHz for unpaired spectrum (type1 UL/DL configuration)
	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
	Note

	
	A1
	2
	1
	1
	2
	1
	6
	

	
	A1
	2
	5
	1
	2
	1
	6
	

	
	A1
	2
	9
	1
	2
	1
	6
	

	
	A1
	1
	1
	0
	2
	1
	6
	

	
	A1
	1
	5
	0
	2
	1
	6
	

	
	A1
	1
	9
	0
	2
	1
	6
	

	
	A1
	1
	1,5
	0
	2
	1
	6
	

	
	A1
	1
	3,7
	0
	2
	1
	6
	

	
	A1
	1
	1,5,9
	0
	2
	1
	6
	

	
	A1
	1
	1,3,5,7,9
	0
	2
	1
	6
	

	
	A2
	2
	1
	1
	2
	1
	3
	

	
	……
	……
	……
	……
	……
	……
	……
	Similar for A2, A3, A1/B1, A2/B2, A3/B3, B1, B4, C0, C2

	
	C2
	1
	1,3,5,7,9
	1
	2
	1
	2
	


If the start symbol equals 3 or 4, then the configuration table can be changed to:
Table 4: RACH configuration table for below 6GHz for unpaired spectrum (start symbol index=3,4)
	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
	Note

	
	A1
	2
	1
	1
	3 or 4
	1
	5
	

	
	A1
	2
	5
	1
	3 or 4
	1
	5
	

	
	A1
	2
	9
	1
	3 or 4
	1
	5
	

	
	A1
	1
	1
	0
	3 or 4
	1
	5
	

	
	A1
	1
	5
	0
	3 or 4
	1
	5
	

	
	A1
	1
	9
	0
	3 or 4
	1
	5
	

	
	A1
	1
	1,5
	0
	3 or 4
	1
	5
	

	
	A1
	1
	3,7
	0
	3 or 4
	1
	5
	

	
	A1
	1
	1,5,9
	0
	3 or 4
	1
	5
	

	
	A1
	1
	1,3,5,7,9
	0
	3 or 4
	1
	5
	

	
	A2
	2
	1
	1
	3 or 4
	1
	2
	

	
	……
	……
	……
	……
	……
	……
	……
	Similar for A2, A3, A1/B1, A2/B2, A3/B3, B1, B4, C0, C2

	
	C2
	1
	1,3,5,7,9
	1
	3 or 4
	1
	1
	



For other format A2, A3, A1/B1, A2/B2, A3/B3, B1, B4, C0, C2, the entries in the table are almost same except the ‘Number of RACH occasions within a RACH slot’ and ‘starting symbol’.

Type 2 Semi-static UL/DL configuration
The type 2 UL/DL configuration is shown in below figure. 
[image: ]
Figure 3: Type 2 Semi-static UL/DL configuration
Type2 numerology is 30KHz, it is defined for DL intensive data traffic, unknown symbol is set at the third slot. The period between the UL resources is 2ms. The whole 4th slot is assigned for the UL, the relative UL resources are similar to the type1, then the RACH configuration tables for type1 can also be applied to type 2 but the start symbol index can be 0.
Table 5: RACH configuration table for below 6GHz for unpaired spectrum (type 2 UL/DL configuration)
	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
	Note

	
	A1
	2
	1
	1
	0
	1
	7
	

	
	A1
	2
	5
	1
	0
	1
	7
	

	
	A1
	2
	9
	1
	0
	1
	7
	

	
	A1
	1
	1
	0
	0
	1
	7
	

	
	A1
	1
	5
	0
	0
	1
	7
	

	
	A1
	1
	9
	0
	0
	1
	7
	

	
	A1
	1
	1,5
	0
	0
	1
	7
	

	
	A1
	1
	3,7
	0
	0
	1
	7
	

	
	A1
	1
	1,5,9
	0
	0
	1
	7
	

	
	A1
	1
	1,3,5,7,9
	0
	0
	1
	7
	

	
	A2
	2
	1
	1
	0
	1
	3
	

	
	……
	……
	……
	……
	……
	……
	……
	Similar for A2, A3, A1/B1, A2/B2, A3/B3, B1, B4, C0, C2

	
	C2
	1
	1,3,5,7,9
	1
	0
	1
	2
	



Type 3 Semi-static UL/DL configuration
Type3 numerology is 30KHz , it is defined for UL intensive data traffic. It consists of repetition of 1-subframe structure which is formed by concatenating one all DL slot and one self-contained UL slot. The period between the UL resources is 1ms.
[image: ]
Figure 4: Type 3 Semi-static UL/DL configuration
As this frame structure duration is 1ms, the second slot in all the subframe in 10ms period can be allocated as the RACH resources possibly. 


Figure 5: Available ROs resources for type 3 semi-static UL/DL configuration
Table 6: RACH configuration table for below 6GHz for unpaired spectrum (type 3 UL/DL configuration )
	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
	Note

	
	A1
	2
	1
	1
	2
	1
	6
	

	
	A1
	2
	4
	1
	2
	1
	6
	

	
	A1
	2
	7
	1
	2
	1
	6
	

	
	A1
	1
	1
	0
	2
	1
	6
	

	
	A1
	1
	4
	0
	2
	1
	6
	

	
	A1
	1
	7
	0
	2
	1
	6
	

	
	A1
	1
	1,6
	0
	2
	1
	6
	

	
	A1
	1
	2,7
	0
	2
	1
	6
	

	
	A1
	1
	3,8
	0
	2
	1
	6
	

	
	A1
	1
	1,4,7
	0
	2
	1
	6
	

	
	A1
	1
	2,5,8
	0
	2
	1
	6
	

	
	A1
	1
	3, 6, 9
	0
	2
	1
	6
	

	
	A1
	1
	0,2,4,6,8
	0
	2
	1
	6
	

	
	A1
	1
	1,3,5,7,9
	0
	2
	1
	6
	

	
	A1
	1
	0,1,2,3,4,5,6,7,8,9
	1
	2
	1
	6
	

	
	A2
	2
	1
	1
	2
	1
	3
	

	
	……
	……
	……
	……
	……
	……
	……
	Similar for A2, A3, A1/B1, A2/B2, A3/B3, B1, B4, C0, C2

	
	C2
	1
	0,1,2,3,4,5,6,7,8,9
	1
	2
	1
	2
	


If the starting symbol equals 3 or 4, then the configuration table only need to re-calculate the ‘Number of RACH occasions within a RACH slot’.

Type 4 Semi-static UL/DL configuration
Type 4 semi-static UL/DL configuration is defined for “TD-LTE configuration 2” frame structure compatible, which frame structure length is 5ms, and here DL/UL subframe actually consist 2 NR 0.5ms all DL/UL slots as the numerology is 30KHz. The 4th subframe in the below figure is compatible with TD-LTE “special subframe configuration 7” ,which corresponding the DL/UL ratio of 10:2:2.
[image: ]
Figure 6: Type 4 Semi-static UL/DL configuration
In this frame structure, the consecutive 2 full UL slots can consist 1ms long PRACH format which could guarantee the comparative coverage with TD-LTE. And also, the UL symbols in special subframe can also be used as RACH resources. It means only the last subframe and partial of second-to-last subframe in 5ms time period can be allocated as RACH resources.
The 4th subframe can also be set compatible with other TD-LTE special subframe configuration, e.g. the special subframe configuration index 5 and 9, which corresponding the DL/UL ratio of 3:9:2 and 6:6:2.
For this 5ms frame structure, subframe 4,9 and UL part in subframe 3,8 can be used for RACH resources. The UL part in subframe 3,8 can’t contain the long preamble format but subframe 4,9 can contain the long preamble format.

 
Figure 7: Available ROs resources for type 4 semi-static UL/DL configuration

Table 7: RACH configuration table for below 6GHz for unpaired spectrum (type 4 UL/DL configuration )
	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
	Note

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

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

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

	
	0
	1
	9
	0
	N/A
	N/A
	N/A
	

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

	
	3
	2
	4
	1
	N/A
	N/A
	N/A
	

	
	3
	2
	9
	1
	N/A
	N/A
	N/A
	

	
	3
	1
	4
	0
	N/A
	N/A
	N/A
	

	
	3
	1
	9
	0
	N/A
	N/A
	N/A
	

	
	3
	1
	4,9
	0
	N/A
	N/A
	N/A
	

	
	A1
	2
	4
	0
	2
	1
	6
	

	
	A1
	2
	9
	0
	2
	1
	6
	

	
	A1
	1
	4
	0
	2
	1
	6
	

	
	A1
	1
	9
	1
	2
	1
	6
	

	
	A1
	1
	4,9
	1
	2
	1
	6
	

	
	……
	……
	……
	……
	……
	……
	……
	Similar for A2, A3, A1/B1, A2/B2, A3/B3, B1, B4, C0, C2

	
	C2
	1
	4,9
	1
	2
	1
	2
	

	
	A1
	2
	3
	0
	10
	1
	2
	Only 4 UL symbols in RACH slot

	
	A1
	2
	8
	0
	10
	1
	2
	

	
	A1
	1
	3
	0
	10
	1
	2
	

	
	A1
	1
	8
	1
	10
	1
	2
	

	
	A1
	1
	3,8
	1
	10
	1
	2
	

	
	A2
	2
	3
	0
	10
	1
	1
	

	
	A2
	2
	8
	0
	10
	1
	1
	

	
	A2
	1
	3
	0
	10
	1
	1
	

	
	A2
	1
	8
	1
	10
	1
	1
	

	
	A2
	1
	3,8
	1
	10
	1
	1
	

	
	A1/B1
	2
	3
	0
	10
	1
	2
	

	
	A1/B1
	2
	8
	0
	10
	1
	2
	

	
	A1/B1
	1
	3
	0
	10
	1
	2
	

	
	A1/B1
	1
	8
	1
	10
	1
	2
	

	
	A1/B1
	1
	3,8
	1
	10
	1
	2
	

	
	B1
	2
	3
	0
	10
	1
	2
	

	
	B1
	2
	8
	0
	10
	1
	2
	

	
	B1
	1
	3
	0
	10
	1
	2
	

	
	B1
	1
	8
	1
	10
	1
	2
	

	
	B1
	1
	3,8
	1
	10
	1
	2
	

	
	C0
	2
	3
	0
	10
	1
	2
	

	
	C0
	2
	8
	0
	10
	1
	2
	

	
	C0
	1
	3
	0
	10
	1
	2
	

	
	C0
	1
	8
	1
	10
	1
	2
	

	
	C0
	1
	3,8
	1
	10
	1
	2
	



For the special subframe configuration index 5 and 9, which corresponding the LTE DL/UL ratio of 3:9:2 and 6:6:2, the starting symbol Index is also 10, then the table can be reused for the compatible design with special subframe configuration index 5 and 9.
Proposal 4: Long preamble format should be supported in some semi-static UL/DL configurations for unpaired spectrum below 6GHz. 
Proposal 5: The starting symbol index can be 3,4,10 for different scenarios and UL/DL configurations besides 0,2. 

2. Configuration of the short sequence format for unpaired spectrum above 6G Hz
The design of RACH resource configuration for unpaired spectrum above 6GHz follows the same constraints in chapter 3.1. The typical semi-static UL/DL configuration is similar to the type 1 or type 2, but numerology is 120KHz. Total length of the frame structure is 0.5ms . The last, 4th ,slot has much of UL symbols, e.g. maximum 14 symbols which can contains the RACH resources. 
The agreement of above 6GHz is:
· 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
The RACH Occasions are illustrated in the below figure. In 10ms, there are 40 slots with SCS=60KHz, each slot is 0.25ms and 80 slots with SCS=120KHz, each slot is about 0.125ms.

 Figure 8: Available ROs resources for unpaired spectrum above 6GHz
There are at most 20 slots can be allocated to RACH resources in the case of SCS = 120KHz. For the purpose of uniformly distribution of RACH resources, we assume the RACH density in 10ms RACH configuration period is 0.125 or 0.25, then for this type of frame structure, 10 or 20 slots can be arranged to RACH resources.
Table 7: RACH configuration table for above 6GHz for unpaired spectrum
	PRACH Config. Index
	Preamble Format
	Config. Period 
	Slot number
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within 0.25ms
	Number of RACH occasions within a RACH slot
	Note

	
	A1
	2
	1,5,9,13,17,21,25,29,33,37
	1
	0 or 2
	1
	6
	

	
	A1
	2
	3,7,11,15,19,23,27,31,35,39
	1
	0 or 2
	1
	6 
	

	
	A1
	1
	1,5,9,13,17,21,25,29,33,37
	0
	0 or 2
	1
	6
	

	
	A1
	1
	3,7,11,15,19,23,27,31,35,39
	0
	0 or 2
	1
	6 
	

	
	A1
	1
	1,3,5,7,9,11,13,15,17,19,21
23,25,27,29,31,33,35,37,39
	0
	0 or 2
	1
	6 
	

	
	A2
	2
	1,5,9,13,17,21,25,29,33,37
	1
	0 or 2
	1
	3
	

	
	……
	……
	……
	……
	……
	……
	……
	Similar for A2,A3, A1/B1, A2/B2, A3/B3, B1, B4, C0, C2

	
	C2
	1
	1,3,5,7,9,11,13,15,17,19,21
23,25,27,29,31,33,35,37,39
	0
	0 or 2
	1
	2
	



1. Remaining issue of FDM RACH occasions
From the agreement of last meeting, 2 bits will indicate the number of FDM PRACH occasions in the IAU BWP .
We know that 1.25/5/15/30KHz is used in FR1 and 60/120KHz is used in FR2. RAN4 has indicated in reply LS R4-1714392 that UE minimum BW is 20 MHz in FR1 and 100 MHz in FR2. The results in IAU BWP bandwidth ≤ 20 MHz in FR1 and ≤100 MHz in FR2.
The values of PRACH-FDM depend on the selected preamble sequence length and subcarrier spacing as well as on the maximum bandwidth of the initial active bandwidth part. Then due to limited BW of IAU BWP, the number of FDM PRACH occasions can be configured as:
- PRACH-FDM={1,2,4,8} for 1.25 kHz long sequence and 15/60 kHz short sequence;
- PRACH-FDM={1,2,3,4} for 5 kHz long sequence and 30/120 kHz short sequence.

Proposal 6: The values of PRACH-FDM depend on the selected preamble sequence length and subcarrier spacing as well as on the maximum bandwidth of the initial active uplink bandwidth part. 
- PRACH-FDM={1,2,4,8} for 1.25 kHz long sequence and 15/60 kHz short sequence;
- PRACH-FDM={1,2,3,4} for 5 kHz long sequence and 30/120 kHz short sequence.
1. Conclusions
The following observations and proposals have been made:
Observation 1: It is better that each semi-static UL/DL configuration transmitted in the RMSI may have its separate RACH configuration table for unpaired spectrum .
Observation 2: We prefer that the semi-static UL/DL configuration can be transmitted in the RMSI but not in OSI for unpaired spectrum.

Proposal 1: The short sequence format for paired spectrum below 6GHz can reuse the same subframe number of long sequence format configuration.
Proposal 2: The short sequence format for paired spectrum above 6GHz can reuse the same time resources of long sequence format configuration.
Proposal 3: The constraints to design the RACH resources for unpaired spectrum should be agreed:
· RACH resources should be in the UL part or unknown part defined by the semi-static UL/DL configuration.
Proposal 4: Long preamble format should be supported in some semi-static UL/DL configurations for unpaired spectrum below 6GHz. 
Proposal 5: The starting symbol index can be 3,4,10 for different scenarios and UL/DL configurations besides 0,2. 
Proposal 6: The values of PRACH-FDM depend on the selected preamble sequence length and subcarrier spacing as well as on the maximum bandwidth of the initial active uplink bandwidth part. 
- PRACH-FDM={1,2,4,8} for 1.25 kHz long sequence and 15/60 kHz short sequence;
[bookmark: _GoBack]- PRACH-FDM={1,2,3,4} for 5 kHz long sequence and 30/120 kHz short sequence.
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