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1	Introduction
During RAN plenary #79, a new version of the release 15 NR specifications was approved. Furthermore, it was agreed that during the second quarter of 2018, RAN1 will continue to focus on closing the open issues within the scope of the December drop. 
In this contribution, we discuss the remaining open points in the specification for the PRACH formats. Specifically, we consider the following points:
· PRACH configuration table for short sequences in unpaired spectrum in FR2.
· RACH occasions overlapping downlink symbols in FR1 and FR2.
· Clarifications to the specifications.
This contribution is a revision of R1-1802021
2	PRACH Configuration Table
TS 38.211 [3] has the Random access configurations in FR1 for paired and unpaired spectrum. Furthermore, the Random access configurations in FR2 for unpaired spectrum has entries for preamble format A1. 
In this section, we proposal additional entries in the PRACH configuration tables for preamble formats for unpaired spectrum in FR2.
2.1	Random access configurations in unpaired spectrum in FR1
In RAN1#92 [2], the Random access configuration table in FR1 for unpaired spectrum was taken as a working assumption. We would like to confirm this working assumption.
Proposal 1: Confirm the working assumption regarding the random access configurations in FR1 for unpaired spectrum.
2.2	Random access configurations in unpaired spectrum in FR2
Furthermore, in RAN1#92 [2], the Random access configuration in FR2 for unpaired spectrum was discussed. 25 entries for preamble format A1 were taken as a working assumption. Some of these entries were not finalized, as they had several options for the number of RACH slots per 60 KHz slot, the allocated 60 KHz slots within a frame, the starting symbol of the first PRACH occasion in a slot and the number of PRACH occasions in a RACH slot. In appendix A, we provide our view on the parameter selection for these entries. Furthermore, the following changes are suggested for Random access configuration entries for preamble format A1:
· Entry 6 and 7 are almost identical. Entry 6 has starting symbol 0, entry 7 has starting symbol 7. Proposal is to remove entry 7.
· For entry 15, the PRACH config period is 16, and the frame offset should be 1 to avoid SSB in frame 0 (like other entries with PRACH config period greater than 1).
· For entry 23, change number of slots to 2. This gives more opportunities for PRACH transmission with SCS=120 KHz (there are only 3 RACH slots).
· Remove entry 24 as this is the same as entry 12.

Furthermore, three additional entries are added. These entries are highlighted in blue in the table given in Appendix A. These entries support UL-DL configuration period of 2.5 ms, and have PRACH occasions in two consecutives frames to ensure sufficient number of PRACH configuration entries per RACH configuration period. The following shows the number of PRACH occasions for different preamble formats using these entries:
· Number of available PRACH occasions per PRACH config period with preamble format (A1) and SCS 60 KHz: 2 x 4 x 6 = 48
· This case allows the use of 2 PRACH config periods to cover 64 SSBs
· Number of available occasions per PRACH config period with preamble format (A2) and SCS 60 KHz: 2 x 4 x 3 = 24
· 4 PRACH config periods needed to cover 64 SSBs
· Number of available occasions per PRACH config period with preamble format (A3) and SCS 60 KHz: 2 x 4 x 2 = 16
· 4 PRACH config periods needed to cover 64 SSBs

The PRACH configuration entries for preamble format A1, can be repeated for other preamble formats, as shown in Appendix, with the following changes:
· Preamble formats A1/B1, A2/B2, A3/B3 have a reduced number of entries.
· Preamble format B4 with a PRACH configuration period of 4, 8 and 16 frames uses two frames for each PRACH configuration period for PRACH occasions. As there is only one PRACH occasion per slot, this allows enough PRACH occasions per PRACH config period to support association with 64 SSBs in case each time domain PRACH occasion is assigned to one SSB:
· In case of preamble subcarrier spacing of 60 KHz, and UL-DL config period of 1.25 ms, i.e. configuration with PRACH 60 KHz slots of {4, 9, 14, …, 39}, there are 8 PRACH occasions per frame and 16 PRACH occasions across two frames. This allows the support of 64 SSBs with 4 PRACH config periods.
· In case of preamble subcarrier spacing of 60 KHz or 120 KHz (number of RACH slots per 60 KHz slot is 1 in this configuration), and UL-DL config period of 1 ms, i.e. configuration with PRACH 60 KHz slots of {3, 7, 11, …, 39}, there are 10 PRACH occasions per frame and 20 PRACH occasions across two frames. This allows the support of 64 SSBs with 4 PRACH config periods.

Proposal 2: The random access configurations in FR2 for unpaired spectrum are as given by Appendix A.
3	RACH occasions overlapping downlink and flexible symbols
In RAN1#92 [2], the following working assumption was updated regarding the overlap of PRACH occasions with downlink and flexible semi-statically configured symbols.

Agreements:
· For the previous 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.
· For FR2, it is replaced with the following working assumption (no change of the previous working assumption regarding FR1)
· For the Semi-static UL/DL configuration in RMSI, only PRACH occasions within the UL part and X part are valid as long as it does not precede or collide with an SSB in the RACH slot
· UE is not expected to receive DL signals during any valid RACH occasion
· Note: In the UL/DL semi-static configuration, 0 UL slots and 0 UL symbols can be configured
· FFS how to handle the gap necessary in between SS/PBCH block or DL part and PRACH tx

The update to the working assumption is for FR2, by allowing the PRACH occasions to overlap with downlink and flexible symbols. The PRACH occasions overlapping with downlink symbols are considered invalid. The PRACH occasions overlapping with flexible symbols are considered valid for association with actually transmitted SSBs as long as:
· They occur after a gap of X symbols from the previous downlink symbol (more on the value of X later in this section).
· There are no DL symbols in the slot after the PRACH occasion.

For FR1, per the prior working assumption, the PRACH occasions are only transmitted during the semi-statically configured uplink symbols and they should not collide with semi-static DL transmissions. We see this working assumption not feasible in some scenarios as we describe below. Consequently, we see the working assumption for FR2, should also apply for FR1.
In FR1, the configurations shown in Figure 1 are supported in unpaired spectrum and with PRACH configuration period of 4, 8 or 16 frames [3].


[bookmark: _Ref510006754]Figure 1: PRACH configuration for FR1 in unpaired spectrum [3].
This implies that PRACH configurations occur in subframe 19 (relative to the start of frame 0). In FR1, the SSBs occupy the first 2 (30 KHz) or 4 (15 KHz) subframes of a frame as shown in Figure 2. Now consider a 2 ms UL-DL config period, where the first subframe (15 KHz slot) is semi-statically configured as DL and the next subframe (15 KHz slot) is semi-static configured as flexible – i.e. no uplink symbols or slots, as shown in Figure 2. When the flexible subframe overlaps a subframe with SSBs, the SSBs are transmitted and those symbols become downlink symbols. In other subframes where there is no SSBs, it is up to the network to configure the symbols of the subframe as UL or DL or a mix of both.


[bookmark: _Ref510006876]Figure 2: Time diagram of SSBs, PRACH occasions and semi-static configuration in FR1.
Now let’s look at the PRACH transmission, based on the working assumption for FR1, the PRACH occasions overlap flexible symbols, hence the UE will not transmit PRACH. It would not be possible to find a PRACH configuration with period 40, 80 or 160 ms that can support an UL-DL config period of 2ms. If PRACH occasions are allowed in flexible symbols (as proposed by the working assumption of FR2), this issue is resolved. Based on this, we would like to extend the working assumption of FR2 to FR1.
Proposal 3: Extend the working assumption, in FR2, for handling overlap between PRACH occasions and semi-statically configured DL, UL and flexible symbols to FR1.
In the working assumption, in FR2, for handling the overlap between the PRACH occasions and semi-statically configured DL, UL and flexible symbols there is an open point on the size of the gap between the SS/PBCH block or DL part and PRACH transmissions.
Consider the scenario shown in Figure 3. A multi-cell wireless system operating in unpaired spectrum, with two base stations are separated by a distance d, with a UE close to the first base station. Assume that symbol n is a downlink symbol, and this is the last downlink symbol before uplink transmission begins. This is transmitted from BTS 2 during time , and arrives at BTS 1 during time , where c is the speed of light. Assume that symbol n+x+1 is the first uplink symbol transmitted after a downlink transmission, where x is the gap between DL and UL transmissions in number of symbols. In unpaired spectrum, uplink transmissions are advanced by . Therefore, the transmission time from the UE, which also happens to be the reception time by BTS1 as the UE is close to the BTS is . In FR2,  [4]. To avoid interference at BTS1 from DL symbol n transmitted from BTS2 and UL symbol n+x transmitted from the UE, the end of symbol n at BTS1 (as received from BTS2) should occur before the start of symbol n+x at BTS1 (as received from the UE). i.e.
    


[bookmark: _Ref510007787]Figure 3: Intercell interference with unpaired spectrum in a multi-cell scenario.
In addition to the propagation delay, there could be synchronization error between the base stations, . In the worst case the sync error can delay the transmission from BTS2. In this case,

This analysis considers line of sight transmissions, and doesn’t account for any reflections which might need to add an additional margin. Table 1 shows the maximum ISD that can be supported for a given gap between DL and UL transmissions.

[bookmark: _Ref510011908]Table 1: ISD as a function of the gap between DL and UL transmissions for FR2.
	X (120 KHz)
	X (60 KHz)
	Max d (Km) (
	Max d (Km) ()

	1
	
	0.57
	N/A

	2
	1
	3.25
	2.35

	3
	
	5.92
	5.03

	4
	2
	8.60
	7.7



Proposal 4: In FR2, the gap between DL to UL transmissions is:
· 1 symbol for 60 KHz
· 2 symbols for 120 KHz

[bookmark: _GoBack]Extending this analysis to FR1, and assuming that  [4], we get the values shown in Table 2.
[bookmark: _Ref510804955]Table 2: ISD as a function of the gap between DL and UL transmissions for FR1.
	X (30 KHz)
	X (15 KHz)
	Max d (Km) (
	Max d (Km) ()

	1
	
	6.8
	5.9

	2
	1
	17.5
	16.6

	3
	
	28.2
	27.3

	4
	2
	38.9
	38



Proposal 5: In FR1, the gap between DL to UL transmissions is:
· 1 symbol for 15 KHz
· 1 symbol for 30 KHz

In RAN1#92 [2], a working assumption on the association of the actually transmitted SSBs PRACH occasions allows this association to span multiple (1, 2 or 4) PRACH configuration periods. 
Working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set {1, 2, 4} such that the number is
≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period
· The time period starts from frame 0

A combination of this working assumption, and the working assumption mentioned at the start of this section can potentially lead to SSB-RO association periods of different durations, as described in the next example.
Let’s consider the SSB burst periodicity is 8 times the PRACH configuration period. Let’s consider a hypothetical PRACH configuration that has 10 PRACH occasions in each PRACH configuration period. During the PRACH configuration period that overlaps with SSB burst, some of the ROs are invalid as they overlap actually transmitted SSBs. Assume that in the PRACH configuration period that overlaps an SSB burst only 5 PRACH occasions are valid. This example is shown in Figure 4. The association between SSBs and ROs is also shown in Figure 4. Note that the first SSB-RO association period is of duration 4 PRACH configuration periods. The second SSB-RO association period is of duration 2 PRACH configuration periods.


[bookmark: _Ref510015859]Figure 4: SSB-RO association period.
This issue was discussed in the last meeting. Several solutions were considered:
· The first option is to consider a PRACH occasion to be valid if it is valid in every PRACH configuration period. This option considers the position of the PRACH occasion within the PRACH configuration period. A downside to this option is that different PRACH occasions could be valid in different PRACH configuration periods. Hence, this could significantly reduce the number of available PRACH occasions (example given later in this section).
· The second option is to consider the number of PRACH occasions that meet the criteria of the working assumption (the one mentioned at the start of this section) in each PRACH configuration period. The minimum (N) across all PRACH configuration periods determines the number of valid PRACH occasions in any PRACH configuration period. The first N PRACH occasion in any PRACH configuration period are used for SSB-RO association. 

We give one example to show the advantage of the second option. Let’s consider a bi-periodic semi-static static UL-DL configuration such that both UL-DL semi-static configurations have a reference SCS of 60 KHz, and
· The first UL-DL configuration has a period of 2 ms, with 8 DL slots, and no uplink slots.
· The second UL-DL configuration has a period of 2ms, with 2 DL slot and 6 UL slots.

This effectively creates an UL-DL configuration period of 4 ms. This scenario is shown in Figure 5. Now, let’s consider a PRACH configuration with period 10 ms, and PRACH located in 0.25 ms slots {3, 7, 11, …. 35, 39} as shown in Figure 5. During even radio frames, the valid PRACH occasions are in 0.25 ms slots {11, 15, 27, 31}. During odd radio frames, the valid PRACH occasions are in 0.25ms slots {3, 7, 19, 23, 35, 39}. Based on option one, there are no valid PRACH occasions in the same 0.25 ms slot index in even and odd frames. Hence, this case could not be supported. While with the second option, there are 4 valid RACH slots in even frames, and 6 valid RACH slots in odd frames. Hence, we take 4 as the minimum across even and odd frames. Accordingly, all PRACH occasions in RACH slots of even frames are valid, while the PRACH occasions in the first 4 RACH slots of the odd frames are considered valid.



[bookmark: _Ref510088160]Figure 5: PRACH configuration in case of a 2ms+2ms bi-periodic UL-DL configuration.

Based on the discussion in this section, we propose the update the working assumption from the last meeting as follows:
Proposal 6: In FR1 and FR2,
· For the Semi-static UL/DL configuration in RMSI, only PRACH occasions within the UL part and X part are valid as long as it does not precede or collide with an SSB in the RACH slot, and it is more than N symbols after DL part and/or the last symbol of an SSB.
· N = 1, if SCS is 15, 30 or 60 KHz
· N = 2, if SCS is 120 KHz.
· Let M be the minimum number of valid PRACH occasions in any PRACH configuration period. The UE uses the first M valid PRACH occasions of a PRACH configuration period for association with actually transmitted SSBs. The remaining valid PRACH occasions (if any) in that PRACH configuration period are not used for PRACH transmission.
· UE is not expected to receive DL signals during any valid RACH occasion
· Note: In the UL/DL semi-static configuration, 0 UL slots and 0 UL symbols can be configured
[bookmark: _Hlk503538823]4	Clarifications to the Specs
In 38.211 [3], add clarification that the number of PRACH slots in a subframe or in a 60 KHz slot applies to the preambles with subcarrier spacing of 30 KHz and 120 KHz respectively.
Proposal 7:
[bookmark: _Hlk506546366]Text proposal for 38.211:
[bookmark: _Toc500952679]6.3.3.2	Mapping to physical resources
……




Random access preambles can only be transmitted in the time resources given by the higher-layer parameter PRACHConfigurationIndex according to Tables 6.3.3.2-2 to 6.3.3.2-4 and depends on FR1 or FR2 and the spectrum type as defined in [8, TS38.104]. For PRACH preambles in FR1, with  = 15 KHz, the “Number of PRACH slots within a subframe” is always 1, otherwise, for PRACH preambles with  = 30 KHz, the “Number of PRACH slots within a subframe” is as given by Tables 6.3.3.2-2 or 6.3.3.2-3. For PRACH preambles in FR2, with  = 60 KHz, the “Number of PRACH slots within a 60 kHz slot” is always 1, otherwise, for PRACH preambles with  = 60 KHz, the “Number of PRACH slots within a 60 kHz slot” is as given by Table 6.3.3.2-4.

In 38.213 [5] in section 8.1, the description of the number of preambles per SSB per RACH occasion is not accurate. 
In RAN1#91 [1], it was agreed that there are 64 preamble indices per PRACH occasion number from 0 to 63Agreements:
….
· ra-PreambleIndexConfig
· Value range: {0,1,…,63}


Furthermore, it was agreed that gNB configures the number of CBRA preambles per SSB per RACH occasionsAgreements: 
· gNB configures in RMSI the following:
· Number of CBRA preambles per SSB per RACH transmission occasion
· Number of SSBs per RACH occasion 


This is also reflected in RRC parameter list from the RAN1#AH1801 meeting (R1-1801276)
	RACH
	38.211?
	 
	 
	 
	CB-preambles-per-SSB
	New
	CB-preambles-per-SSB
	Number of CBRA preambles per SSB per RACH transmission occasion



Furthermore, it was agreed that CBRA and CFRA preambles for one SSB are mapped consecutively in one RACH occasion.
Agreements:
· Preamble indices for CBRA and CFRA are mapped consecutively for one SSB in one RACH transmission occasion.
· Association of CFRA preambles with SSBs can be reconfigured through UE-specific RRC signaling.
· Note: this does not preclude the gNB to possibly configure that the number of CFRA preambles per RO is smaller than the number of actually transmitted SSBs configured in RMSI

Based on this, the text in 38.213 section 8.1 should be updated as follows:
Proposal 8:
Text proposal for 38.213:
[bookmark: _Toc508784686]8.1			Random access preamble
…..
A UE is provided a number of SS/PBCH blocks associated with one PRACH occasion by the value of higher layer parameter SSB-perRACH-Occasion. If the value of SSB-perRACH-Occasion is smaller than one, one SS/PBCH block is mapped to 1/SSB-per-rach-occasion consecutive PRACH occasions. The total number of preambles per SS/PBCH block per PRACH occasion is given by min(ceiling(64/SSB-perRACH-Occasion), 64). The UE is provided a number of contention-based preambles per SS/PBCH block per PRACH occasion by the value of higher layer parameter cb-preamblePerSSB. The remaining preambles are contention free preambles. and the UE determines a total number of preambles per SSB per PRACH occasion as the multiple of the value of SSB-perRACH-Occasion and the value of cb-preamblePerSSB.

5	Conclusion
The following proposals have been made regarding the PRACH preamble format design
Proposal 1: Confirm the working assumption regarding the random access configurations in FR1 for unpaired spectrum.
Proposal 2: The random access configurations in FR2 for unpaired spectrum are as given by Appendix A.
Proposal 3: Extend the working assumption, in FR2, for handling overlap between PRACH occasions and semi-statically configured DL, UL and flexible symbols to FR1.
Proposal 4: In FR2, the gap between DL to UL transmissions is:
· 1 symbol for 60 KHz
· 2 symbols for 120 KHz

Proposal 5: In FR1, the gap between DL to UL transmissions is:
· 1 symbol for 15 KHz
· 1 symbol for 30 KHz

Proposal 6: In FR1 and FR2,
· For the Semi-static UL/DL configuration in RMSI, only PRACH occasions within the UL part and X part are valid as long as it does not precede or collide with an SSB in the RACH slot, and it is more than N symbols after DL part and/or the last symbol of an SSB.
· N = 1, if SCS is 15, 30 or 60 KHz
· N = 2, if SCS is 120 KHz.
· Let M be the minimum number of valid PRACH occasions in any PRACH configuration period. The UE uses the first M valid PRACH occasions of a PRACH configuration period for association with actually transmitted SSBs. The remaining valid PRACH occasions (if any) in that PRACH configuration period are not used for PRACH transmission.
· UE is not expected to receive DL signals during any valid RACH occasion
· Note: In the UL/DL semi-static configuration, 0 UL slots and 0 UL symbols can be configured

Proposal 7:
Text proposal for 38.211:
6.3.3.2	Mapping to physical resources
……




Random access preambles can only be transmitted in the time resources given by the higher-layer parameter PRACHConfigurationIndex according to Tables 6.3.3.2-2 to 6.3.3.2-4 and depends on FR1 or FR2 and the spectrum type as defined in [8, TS38.104]. For PRACH preambles in FR1, with  = 15 KHz, the “Number of PRACH slots within a subframe” is always 1, otherwise, for PRACH preambles with  = 30 KHz, the “Number of PRACH slots within a subframe” is as given by Tables 6.3.3.2-2 or 6.3.3.2-3. For PRACH preambles in FR2, with  = 60 KHz, the “Number of PRACH slots within a 60 kHz slot” is always 1, otherwise, for PRACH preambles with  = 60 KHz, the “Number of PRACH slots within a 60 kHz slot” is as given by Table 6.3.3.2-4.
Proposal 8:
Text proposal for 38.213:
8.1			Random access preamble
…..
A UE is provided a number of SS/PBCH blocks associated with one PRACH occasion by the value of higher layer parameter SSB-perRACH-Occasion. If the value of SSB-perRACH-Occasion is smaller than one, one SS/PBCH block is mapped to 1/SSB-per-rach-occasion consecutive PRACH occasions. The total number of preambles per SS/PBCH block per PRACH occasion is given by min(ceiling(64/SSB-perRACH-Occasion), 64). The UE is provided a number of contention-based preambles per SS/PBCH block per PRACH occasion by the value of higher layer parameter cb-preamblePerSSB. The remaining preambles are contention free preambles. and the UE determines a total number of preambles per SSB per PRACH occasion as the multiple of the value of SSB-perRACH-Occasion and the value of cb-preamblePerSSB.
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Appendix A: PRACH Configuration Table in unpaired spectrum for FR2

	PRACH Configuration Index
	Preamble format
	nSFN mod x  = y
	Slot number
	Starting symbol
	Number of PRACH slots within a 60kHz slot
	Number of time domain PRACH occasions within a RACH slot

	
	
	[image: ]
	[image: ]
	
	
	
	

	0
	A1
	1
	0
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	1
	A1
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	3

	2
	A1
	1
	0
	24,29,34,39
	0
	2 or 1
	6

	3
	A1
	1
	0
	24,29,34,39
	7
	1
	3

	4
	A1
	1
	0
	18,19,38,39
	0
	2 or 1
	6

	5
	A1
	1
	0
	18,19,38,39
	7
	1
	3

	6
	A1
	1
	0
	0,1,2,…,39
	0
	2 or 1
	6

	7
	A1
	1
	0
	0,1,2,…,39
Proposal to remove this entry as we have entry 6.
	7
	1
	3

	8
	A1
	1
	0
	23,27,31,35,39
	0
	2 or 1
	6

	9
	A1
	1
	0
	23,27,31,35,39
	7
	1
	3

	10
	A1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	2 or 1
	6

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

	12
	A1
	1
	0
	1,3,5,7,…,37,39
	0
	2 or 1
	6

	13
	A1
	1
	0
	7,15,23,31,39
	0
	2 or 1
	6

	14
	A1
	1
	0
	7,15,23,31,39
	7
	1
	3

	15
	A1
	16
	0 1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	16
	A1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 7
	1
	6 or 3

	17
	A1
	8
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	18
	A1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 7
	1
	6 or 3

	19
	A1
	4
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	20
	A1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 7
	1
	6 or 3

	21
	A1
	2
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	22
	A1
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 7
	1
	6 or 3

	23
	A1
	1
	0
	23,31,39
	0
	1 2
	6

	24
	A1
	1
	0
	1,3,5,7,…,37,39
Proposal to remove this entry as we have entry 12.
	7
	 1
	3

	25
	A1
	16
	1,2
	9, 19, 29, 39
	0
	2
	6

	26
	A1
	8
	1,2
	9, 19, 29, 39
	0
	2
	6

	27
	A1
	4
	1,2
	9, 19, 29, 39
	0
	2
	6

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	28
	A2
	1
	0
	4,9,14,19,24,29,34,39
	0
	2 or 1
	3

	29
	A2
	1
	0
	4,9,14,19,24,29,34,39
	9
	1
	1

	30
	A2
	1
	0
	24,29,34,39
	0
	2 or 1
	3

	31
	A2
	1
	0
	24,29,34,39
	9
	1
	1

	32
	A2
	1
	0
	18,19,38,39
	0
	2 or 1
	3

	33
	A2
	1
	0
	18,19,38,39
	9
	1
	1

	34
	A2
	1
	0
	0,1,2,…,39
	0
	2 or 1
	3

	35
	A2
	1
	0
	0,1,2,…,39
Proposal to remove this entry as we have entry 34.
	9
	1
	1

	36
	A2
	1
	0
	23,27,31,35,39
	0
	2 or 1
	3

	37
	A2
	1
	0
	23,27,31,35,39
	9
	1
	1

	38
	A2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	2 or 1
	3

	39
	A2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	9
	1
	1

	40
	A2
	1
	0
	1,3,5,7,…,37,39
	0
	2 or 1
	3

	41
	A2
	1
	0
	7,15,23,31,39
	0
	2 or 1
	3

	42
	A2
	1
	0
	7,15,23,31,39
	9
	1
	1

	43
	A2
	16
	0 1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	3

	44
	A2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 9
	1
	3 or 1

	45
	A2
	8
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	3

	46
	A2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 9
	1
	3 or 1

	47
	A2
	4
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	3

	48
	A2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 9
	1
	3 or 1

	49
	A2
	2
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	3

	50
	A2
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 9
	1
	3 or 1

	51
	A2
	1
	0
	23,31,39
	0
	1 2
	3

	52
	A2
	1
	0
	1,3,5,7,…,37,39
Proposal to remove this entry as we have entry 40.
	9
	 1
	1

	53
	A2
	16
	1,2
	9, 19, 29, 39
	0
	2
	3

	54
	A2
	8
	1,2
	9, 19, 29, 39
	0
	2
	3

	55
	A2
	4
	1,2
	9, 19, 29, 39
	0
	2
	3

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	56
	A3
	1
	0
	4,9,14,19,24,29,34,39
	0
	2 or 1
	2

	57
	A3
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1

	58
	A3
	1
	0
	24,29,34,39
	0
	2 or 1
	2

	59
	A3
	1
	0
	24,29,34,39
	7
	1
	1

	60
	A3
	1
	0
	18,19,38,39
	0
	2 or 1
	2

	61
	A3
	1
	0
	18,19,38,39
	7
	1
	1

	62
	A3
	1
	0
	0,1,2,…,39
	0
	2 or 1
	2

	63
	A3
	1
	0
	0,1,2,…,39
Proposal to remove this entry as we have entry 62.
	7
	1
	1

	64
	A3
	1
	0
	23,27,31,35,39
	0
	2 or 1
	2

	65
	A3
	1
	0
	23,27,31,35,39
	7
	1
	1

	66
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	2 or 1
	2

	67
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1

	68
	A3
	1
	0
	1,3,5,7,…,37,39
	0
	2 or 1
	2

	69
	A3
	1
	0
	7,15,23,31,39
	0
	2 or 1
	2

	70
	A3
	1
	0
	7,15,23,31,39
	7
	1
	1

	71
	A3
	16
	0 1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	2

	72
	A3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 7
	1
	2 or 1

	73
	A3
	8
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	2

	74
	A3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 7
	1
	2 or 1

	75
	A3
	4
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	2

	76
	A3
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 7
	1
	2 or 1

	77
	A3
	2
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	2

	78
	A3
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 7
	1
	2 or 1

	78
	A3
	1
	0
	23,31,39
	0
	1 2
	2

	80
	A3
	1
	0
	1,3,5,7,…,37,39
Proposal to remove this entry as we have entry 68.
	7
	 1
	1

	81
	A3
	16
	1,2
	9, 19, 29, 39
	0
	2
	2

	82
	A3
	8
	1,2
	9, 19, 29, 39
	0
	2
	3

	83
	A3
	4
	1,2
	9, 19, 29, 39
	0
	2
	2

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	84
	B1
	1
	0
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	85
	B1
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3

	86
	B1
	1
	0
	24,29,34,39
	0
	2 or 1
	6

	87
	B1
	1
	0
	24,29,34,39
	8
	1
	3

	88
	B1
	1
	0
	18,19,38,39
	0
	2 or 1
	6

	89
	B1
	1
	0
	18,19,38,39
	8
	1
	3

	90
	B1
	1
	0
	0,1,2,…,39
	0
	2 or 1
	6

	91
	B1
	1
	0
	0,1,2,…,39
Proposal to remove this entry as we have entry 90.
	8
	1
	3

	92
	B1
	1
	0
	23,27,31,35,39
	0
	2 or 1
	6

	93
	B1
	1
	0
	23,27,31,35,39
	8
	1
	3

	94
	B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	2 or 1
	6

	95
	B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	96
	B1
	1
	0
	1,3,5,7,…,37,39
	0
	2 or 1
	6

	97
	B1
	1
	0
	7,15,23,31,39
	0
	2 or 1
	6

	98
	B1
	1
	0
	7,15,23,31,39
	8
	1
	3

	99
	B1
	16
	0 1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	100
	B1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 8
	1
	6 or 3

	101
	B1
	8
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	102
	B1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 8
	1
	6 or 3

	103
	B1
	4
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	104
	B1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 8
	1
	6 or 3

	105
	B1
	2
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	106
	B1
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 8
	1
	6 or 3

	107
	B1
	1
	0
	23,31,39
	0
	1 2
	6

	108
	B1
	1
	0
	1,3,5,7,…,37,39
Proposal to remove this entry as we have entry 96.
	8
	 1
	3

	109
	B1
	16
	1,2
	9, 19, 29, 39
	0
	2
	6

	110
	B1
	8
	1,2
	9, 19, 29, 39
	0
	2
	6

	111
	B1
	4
	1,2
	9, 19, 29, 39
	0
	2
	6

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	112
	B4
	1
	0
	4,9,14,19,24,29,34,39
	0
	2 or 1
	1

	113
	B4
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1

	114
	B4
	1
	0
	24,29,34,39
	0
	2 or 1
	1

	115
	B4
	1
	0
	24,29,34,39
	7
	1
	1

	116
	B4
	1
	0
	18,19,38,39
	0
	2 or 1
	1

	117
	B4
	1
	0
	18,19,38,39
	7
	1
	1

	118
	B4
	1
	0
	0,1,2,…,39
	0
	2 or 1
	1

	119
	B4
	1
	0
	0,1,2,…,39
Proposal to remove this entry as we have entry 118.
	7
	1
	1

	120
	B4
	1
	0
	23,27,31,35,39
	0
	2 or 1
	1

	121
	B4
	1
	0
	23,27,31,35,39
	2
	1
	1

	122
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	2 or 1
	1

	123
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	1

	124
	B4
	1
	0
	1,3,5,7,…,37,39
	0
	2 or 1
	1

	125
	B4
	1
	0
	7,15,23,31,39
	0
	2 or 1
	1

	126
	B4
	1
	0
	7,15,23,31,39
	2
	1
	1

	127
	B4
	16
	0 1, 2
	4,9,14,19,24,29,34,39
	0
	2 or 1
	1

	128
	B4
	16
	1, 2
	3,7,11,15,19,23,27,31,35,39
	0 or 2
	1
	1

	129
	B4
	8
	1, 2
	4,9,14,19,24,29,34,39
	0
	2 or 1
	1

	130
	B4
	8
	1, 2
	3,7,11,15,19,23,27,31,35,39
	0 or 2
	1
	1

	131
	B4
	4
	1,2
	4,9,14,19,24,29,34,39
	0
	2 or 1
	1

	132
	B4
	4
	1, 2
	3,7,11,15,19,23,27,31,35,39
	0 or 2
	1
	1

	133
	B4
	2
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	1

	134
	B4
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0 or 2
	1
	1

	135
	B4
	1
	0
	23,31,39
	0
	1 2
	1

	136
	B4
	1
	0
	1,3,5,7,…,37,39
Proposal to remove this entry as we have entry 124.
	2
	 1
	1

	137
	B4
	16
	1,2
	9, 19, 29, 39
	0
	2
	1

	138
	B4
	8
	1,2
	9, 19, 29, 39
	0
	2
	1

	139
	B4
	4
	1,2
	9, 19, 29, 39
	0
	2
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	140
	A1/B1
	1
	0
	4,9,14,19,24,29,34,39
	2
	2 or 1
	6

	141
	A1/B1
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3

	142
	A1/B1
	1
	0
	24,29,34,39
	2
	2 or 1
	6

	143
	A1/B1
	1
	0
	24,29,34,39
	8
	1
	3

	144
	A1/B1
	1
	0
	18,19,38,39
	2
	2 or 1
	6

	145
	A1/B1
	1
	0
	18,19,38,39
	8
	1
	3

	146
	A1/B1
	1
	0
	0,1,2,…,39
	2
	2 or 1
	6

	147
	A1/B1
	1
	0
	23,27,31,35,39
	2
	2 or 1
	6

	148
	A1/B1
	1
	0
	23,27,31,35,39
	8
	1
	3

	149
	A1/B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	2 or 1
	6

	150
	A1/B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	151
	A1/B1
	1
	0
	1,3,5,7,…,37,39
	2
	2 or 1
	6

	152
	A1/B1
	1
	0
	7,15,23,31,39
	2
	2 or 1
	6

	153
	A1/B1
	1
	0
	7,15,23,31,39
	8
	1
	3

	154
	A1/B1
	1
	0
	23,31,39
	2
	1 2
	6

	155
	A1/B1
	16
	0 1
	4,9,14,19,24,29,34,39
	2
	2 or 1
	6

	156
	A1/B1
	8
	1
	4,9,14,19,24,29,34,39
	2
	2 or 1
	6

	157
	A1/B1
	4
	1
	4,9,14,19,24,29,34,39
	2
	2 or 1
	6

	158
	A1/B1
	2
	1
	4,9,14,19,24,29,34,39
	2
	2 or 1
	6

	159
	A1/B1
	 
	 
	Reserved
	 
	 
	 

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	160
	A2/B2
	1
	0
	4,9,14,19,24,29,34,39
	0
	2 or 1
	3

	161
	A2/B2
	1
	0
	4,9,14,19,24,29,34,39
	6
	1
	2

	162
	A2/B2
	1
	0
	24,29,34,39
	0
	2 or 1
	3

	163
	A2/B2
	1
	0
	24,29,34,39
	6
	1
	2

	164
	A2/B2
	1
	0
	18,19,38,39
	0
	2 or 1
	3

	165
	A2/B2
	1
	0
	18,19,38,39
	6
	1
	2

	166
	A2/B2
	1
	0
	0,1,2,…,39
	0
	2 or 1
	3

	167
	A2/B2
	1
	0
	23,27,31,35,39
	0
	2 or 1
	3

	168
	A2/B2
	1
	0
	23,27,31,35,39
	6
	1
	2

	169
	A2/B2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	2 or 1
	3

	170
	A2/B2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	6
	1
	2

	171
	A2/B2
	1
	0
	1,3,5,7,…,37,39
	0
	2 or 1
	3

	172
	A2/B2
	1
	0
	7,15,23,31,39
	0
	2 or 1
	3

	173
	A2/B2
	1
	0
	7,15,23,31,39
	6
	1
	2

	174
	A2/B2
	1
	0
	23,31,39
	0
	1 2
	3

	175
	A2/B2
	16
	0 1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	3

	176
	A2/B2
	8
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	3

	177
	A2/B2
	4
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	3

	178
	A2/B2
	2
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	3

	179
	A2/B2
	 
	 
	Reserved
	 
	 
	 

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	180
	A3/B3
	1
	0
	4,9,14,19,24,29,34,39
	0
	2 or 1
	2

	181
	A3/B3
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	2

	182
	A3/B3
	1
	0
	24,29,34,39
	0
	2 or 1
	2

	183
	A3/B3
	1
	0
	24,29,34,39
	2
	1
	2

	184
	A3/B3
	1
	0
	18,19,38,39
	0
	2 or 1
	2

	185
	A3/B3
	1
	0
	18,19,38,39
	2
	1
	2

	186
	A3/B3
	1
	0
	0,1,2,…,39
	0
	2 or 1
	2

	187
	A3/B3
	1
	0
	23,27,31,35,39
	0
	2 or 1
	2

	188
	A3/B3
	1
	0
	23,27,31,35,39
	2
	1
	2

	189
	A3/B3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	2 or 1
	2

	190
	A3/B3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2

	191
	A3/B3
	1
	0
	1,3,5,7,…,37,39
	0
	2 or 1
	2

	192
	A3/B3
	1
	0
	7,15,23,31,39
	0
	2 or 1
	2

	193
	A3/B3
	1
	0
	7,15,23,31,39
	2
	1
	2

	194
	A3/B3
	1
	0
	23,31,39
	0
	1 2
	2

	195
	A3/B3
	16
	0 1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	2

	196
	A3/B3
	8
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	2

	197
	A3/B3
	4
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	2

	198
	A3/B3
	2
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	2

	199
	A3/B3
	2
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	2

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	200
	C0
	1
	0
	4,9,14,19,24,29,34,39
	2
	2 or 1
	6

	201
	C0
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3

	202
	C0
	1
	0
	24,29,34,39
	2
	2 or 1
	6

	203
	C0
	1
	0
	24,29,34,39
	8
	1
	3

	204
	C0
	1
	0
	18,19,38,39
	2
	2 or 1
	6

	205
	C0
	1
	0
	18,19,38,39
	8
	1
	3

	206
	C0
	1
	0
	0,1,2,…,39
	2
	2 or 1
	6

	207
	C0
	1
	0
	0,1,2,…,39
Proposal to remove this entry as we have entry 206.
	8
	1
	3

	208
	C0
	1
	0
	23,27,31,35,39
	2
	2 or 1
	6

	209
	C0
	1
	0
	23,27,31,35,39
	8
	1
	3

	210
	C0
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	2 or 1
	6

	211
	C0
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	212
	C0
	1
	0
	1,3,5,7,…,37,39
	2
	2 or 1
	6

	213
	C0
	1
	0
	7,15,23,31,39
	2
	2 or 1
	6

	214
	C0
	1
	0
	7,15,23,31,39
	8
	1
	3

	215
	C0
	16
	0 1
	4,9,14,19,24,29,34,39
	2
	2 or 1
	6

	216
	C0
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2 or 8
	1
	6 or 3

	217
	C0
	8
	1
	4,9,14,19,24,29,34,39
	2
	2 or 1
	6

	218
	C0
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2 or 8
	1
	6 or 3

	219
	C0
	4
	1
	4,9,14,19,24,29,34,39
	2
	2 or 1
	6

	220
	C0
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2 or 8
	1
	6 or 3

	221
	C0
	2
	1
	4,9,14,19,24,29,34,39
	2
	2 or 1
	6

	222
	C0
	2
	1
	3,7,11,15,19,23,27,31,35,39
	2 or 8
	1
	6 or 3

	223
	C0
	1
	0
	23,31,39
	2
	1 2
	6

	224
	C0
	1
	0
	1,3,5,7,…,37,39
Proposal to remove this entry as we have entry 212.
	8
	 1
	3

	225
	C0
	16
	1,2
	9, 19, 29, 39
	2
	2
	6

	226
	C0
	8
	1,2
	9, 19, 29, 39
	2
	2
	6

	227
	C0
	4
	1,2
	9, 19, 29, 39
	2
	2
	6

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	228
	C2
	1
	0
	4,9,14,19,24,29,34,39
	2
	2 or 1
	2

	229
	C2
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	1

	230
	C2
	1
	0
	24,29,34,39
	2
	2 or 1
	2

	231
	C2
	1
	0
	24,29,34,39
	8
	1
	1

	232
	C2
	1
	0
	18,19,38,39
	2
	2 or 1
	2

	233
	C2
	1
	0
	18,19,38,39
	8
	1
	1

	234
	C2
	1
	0
	0,1,2,…,39
	2
	2 or 1
	2

	235
	C2
	1
	0
	0,1,2,…,39
Proposal to remove this entry as we have entry 234.
	8
	1
	1

	236
	C2
	1
	0
	23,27,31,35,39
	2
	2 or 1
	2

	237
	C2
	1
	0
	23,27,31,35,39
	8
	1
	1

	238
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	2 or 1
	2

	239
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	1

	240
	C2
	1
	0
	1,3,5,7,…,37,39
	2
	2 or 1
	2

	241
	C2
	1
	0
	7,15,23,31,39
	2
	2 or 1
	2

	242
	C2
	1
	0
	7,15,23,31,39
	8
	1
	1

	243
	C2
	16
	0 1
	4,9,14,19,24,29,34,39
	2
	2 or 1
	2

	244
	C2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2 or 8
	1
	2 or 1

	245
	C2
	8
	1
	4,9,14,19,24,29,34,39
	2
	2 or 1
	2

	246
	C2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2 or 8
	1
	2 or 1

	247
	C2
	4
	1
	4,9,14,19,24,29,34,39
	2
	2 or 1
	2

	248
	C2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2 or 8
	1
	2 or 1

	249
	C2
	2
	1
	4,9,14,19,24,29,34,39
	2
	2 or 1
	2

	250
	C2
	2
	1
	3,7,11,15,19,23,27,31,35,39
	2 or 8
	1
	2 or 1

	251
	C2
	1
	0
	23,31,39
	2
	1 2
	2

	252
	C2
	1
	0
	1,3,5,7,…,37,39
Proposal to remove this entry as we have entry 240.
	8
	 1
	1

	253
	C2
	16
	1,2
	9, 19, 29, 39
	2
	2
	2

	254
	C2
	8
	1,2
	9, 19, 29, 39
	2
	2
	3

	255
	C2
	4
	1,2
	9, 19, 29, 39
	2
	2
	2
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