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1 [bookmark: _Toc101615135]Introduction
[bookmark: _Hlk75780291]In the RAN1#113 meeting, a LS from RAN4 was received, discussing the potential support of NR system parameters over NTN for certain frequency bands in FR2-NTN [1]. At RAN1#114bis, a number of working assumptions and conclusions were made while some topics were left for further discussion at RAN1#115. In this contribution, we discuss the remaining aspects and provide a preliminary analysis of the specification impact.
[bookmark: _Toc101615136]2	Discussion
2.1	PRACH configurations
During the RAN1#114 meeting, four possible alternatives were proposed and are outlined below [2]:
· Alt 1: Reuse Table 6.3.3.2-2 and make it applicable to FR2-NTN without modifications (adopting the FDD aspects).
· Alt2: Reuse Table 6.3.3.2-4 and make it applicable to FR2-NTN without modification (adopting the higher frequency aspects)
· Alt3: RAN1 need to investigate further.
· Alt4: Other (please elaborate)
In the subsequent RAN1#114bis meeting, a working assumption was established [4]:
	Working assumption
For PRACH configuration for operation in FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is used as baseline.
FFS: Whether further modifications would be needed



According to the WA, the PRACH configuration table for operation in FR2-TDD, i.e., Table 6.3.3.2-4 of TS 38.211, should be used as baseline. Considering that the time scheduling of FDD is more flexible than TDD, the PRACH configuration for FR2-TDD can also be applied to FR2-FDD. If the table is reused without modification, it is up to the network to determine which PRACH configurations are suitable for FDD and choose a suitable one. 
[bookmark: _Hlk149832232]However, Table 6.3.3.2-4 is specifically designed for FR2-TDD operations. It is required to consider the impact of TDD DL-UL scheduling and SSBs periods, and hence not the optimal choice for FR2-FDD. It should be considered to modify PRACH configurations in Table 6.3.3.2-4 that have a non-zero starting symbol. A non-zero starting symbol is useful to avoid TDD DL-UL interference, to allow PDCCH, and to have more freedom to schedule DL, which is only beneficial for TDD [2][2]. But for FDD, it unnecessarily limits the number of time-domain PRACH occasions within a PRACH slot. For example, as illustrated in Figure 1, PRACH configuration 12 of Table 6.3.3.2-4 has starting symbol 7 and 3 possible PRACH occasions in time domain  within a PRACH slot. This could be changed to starting symbol 0 and 6 possible PRACH occasions in time domain, as illustrated in Figure 2.

[bookmark: _Ref149583031][image: ]
[bookmark: _Ref149583104][bookmark: _Hlk149584071]Figure 1: PRACH occasions within a PRACH slot for PRACH configuration 12 for FR2 and unpaired spectrum.
[image: ]
[bookmark: _Ref149585019]Figure 2: Proposed PRACH occasions within a PRACH slot for PRACH configuration 12 for FR2 and paired spectrum.
Corresponding changes should be made to other configurations that have non-zero starting symbol. However, for some configurations, this would make the configuration identical to another configuration. E.g., configuration 15 would be identical to configuration 17. For other configurations, such as configuration 112, changing a non-zero starting position to 0 does not allow increasing the number of time-domain PRACH occasions. For these configurations, it is proposed not to make any changes.
[bookmark: _Toc149931327]Considering that the time scheduling of FDD is more flexible than TDD for FR2, the PRACH configurations for FR2-TDD in Table 6.3.3.2-4 can also be applied to FR2-FDD. If the table is reused without modification, it is up to the network to choose a suitable PRACH configuration. For example, to make use or not of entries with non-zero starting symbol.
[bookmark: _Toc149931328]On the other hand, Table 6.3.3.2-4 is designed for FR2-TDD operations, taking into account the impact of TDD DL-UL scheduling and SSBs periods. The entries designed for TDD impose unnecessary limitations for FR2-FDD operations. For example, using a non-zero starting symbol for FDD unnecessarily limits the number of time-domain PRACH occasions within a PRACH slot. Thus, Table 6.3.3.2-4 can be slightly modified to overcome those limitations.
In our view, Table 6.3.3.2-4 should be reused with some optimizations. This can be summarized in the following proposal:
[bookmark: _Toc149931331][bookmark: _Ref149836186]For PRACH configurations for operation in FR2-NTN,
- Confirm the WA from RAN1# 114bis to introduce a new table based on Table 6.3.3.2-4 in 38.211.
- For PRACH configurations having a non-zero starting symbol in this table, if changing the starting symbol to zero allows increasing the number of time domain PRACH occasions and does not make the configuration identical to another configuration, change the starting symbol to zero and increase the number of time domain PRACH occasions.

A table according to proposal 1 is shown in Appendix A.
2.2	UE autonomous timing advance aspects
Discussion on timing accuracy requirements and the different components that contribute to the total timing error is already ongoing in RAN4. There is no need to start a parallel discussion unless RAN4 requests input from RAN1 on these matters.
However, it is well-known that the timing error budget for high SCS is challenging. Therefore, RAN1 should reconsider improvements that were already evaluated but not pursued in Rel-17, since these may be more relevant with a tighter timing error budget.
2.2.1	3rd order term of common TA
3rd order derivative of Common TA was evaluated in detail in Rel-17 e.g. in [5] and clear benefits were shown. Figure 3 shows the total autonomous TA estimation error (UE-specific TA + common TA) as a function of SIB19 reacquisition period. The black curve shows total error with up to 2nd order term of common TA, while the pink curve shows total error with up to 3rd order term. It can be seen that the timing accuracy can be significantly increased if a 3rd order term is introduced. In [5] it is also shown that with a 3rd order term, the common TA accuracy is on par (or better) than the UE-specific TA accuracy.
[image: Chart
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[bookmark: _Ref83858906]Figure 3: 99th percentile feeder+service link RTT approximation error.
[bookmark: _Toc149931329]The transmission timing accuracy can be significantly increased if a 3rd order term of common TA is introduced.
[bookmark: _Toc149931332]Introduce a 3rd order term of common TA for FR2-NTN.
2.2.2	Modified range for TAC in RAR
In Rel-17, it was discussed to modify the range of TAC in RAR to cover both negative and positive values. Since PRACH has longer CP than PUCCH/PUSCH, an initial timing error due to e.g. GNSS inaccuracy will have less impact if it can be corrected by a closed-loop TA command (TAC) before the UE transmits PUCCH or PUSCH. For this purpose, the TAC in Msg2 is useful. But the initial timing error can be both positive and negative, while the TAC in Msg2 only supports positive TA values. Therefore, it would be useful if the range of TAC in Msg2 is modified to include both positive and negative TA values. To avoid increasing the number of TAC bits, the range could simply be shifted to cover the maximum allowed negative timing offset.
[bookmark: _Toc149931330]The initial timing error can be both positive and negative, while the TAC in Msg2 only supports positive TA values.
[bookmark: _Toc149931333]Slightly shift the range of TAC in Msg2 (without increasing the number of bits) to cover also negative TA values corresponding to the maximum timing error Te_NTN.
2.3	Reference subcarrier spacing and TA reporting granularity
At RAN1#114bis, the following working assumptions were made:
	Working assumption
For operation in FR2-NTN, use a reference SCS of 15 kHz for the indication of K_offset and K_MAC.
Working assumption
From RAN1 perspective, for operation in FR2-NTN, the granularity used for TA reporting is the same as corresponding to the reference subcarrier spacing applied for K_offset.



It is proposed to confirm these working assumptions.
[bookmark: _Toc149931334]Confirm the working assumptions to use a reference SCS of 15 kHz for Koffset and Kmac, and corresponding granularity for TA reporting.
2.4	Cell search
In the LS from RAN4 [1], the following was stated regarding SCS for SSB:
	· [bookmark: _Hlk132807320]For R18 NTN Ka band, 60 kHz and 120 kHz Sub-Carrier Spacing (SCS) are considered. 120 kHz and 240 kHz SCS are considered for SSB.
· The possibility of operating with 30 kHz SCS for both data and SSB to support smaller channel bandwidth than 50 MHz is not precluded in RAN4 at this moment, pending on feasibility study conclusion.



At RAN1#114bis, the following working assumption was made:
	[bookmark: _Hlk149576950]Working assumption:
For operation in FR2-NTN, for cell search procedure, at least Case D in TS 38.213 is used to allow FDD operation in bands defined by FR2-NTN without any update to SSB pattern.
FFS: whether Case E can also be used



Case D and Case E refers to the highlighted text in clause 4.1 of 38.213 below:
	[bookmark: _Toc12021439][bookmark: _Toc20311551][bookmark: _Toc26719376][bookmark: _Toc29894807][bookmark: _Toc29899106][bookmark: _Toc29899524][bookmark: _Toc29917261][bookmark: _Toc36498135][bookmark: _Toc45699161][bookmark: _Toc146789727]4.1	Cell search
< Text omitted >
For a half frame with SS/PBCH blocks, the first symbol indexes for candidate SS/PBCH blocks are determined according to the SCS of SS/PBCH blocks as follows, where index 0 corresponds to the first symbol of the first slot in a half-frame. 
-	Case A - 15 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes of . 
-	For operation without shared spectrum channel access:
-	For carrier frequencies smaller than or equal to 3 GHz, . 
-	For carrier frequencies within FR1 larger than 3 GHz, .
-	For operation with shared spectrum channel access, as described in [15, TS 37.213], .
-	Case B - 30 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . For carrier frequencies smaller than or equal to 3 GHz, . For carrier frequencies within FR1 larger than 3 GHz, .
-	Case C - 30 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . 
-	For operation without shared spectrum channel access
-	For paired spectrum operation
-	For carrier frequencies smaller than or equal to 3 GHz, . For carrier frequencies within FR1 larger than 3 GHz, . 
-	For unpaired spectrum operation
-	For carrier frequencies smaller than 1.88 GHz, . For carrier frequencies within FR1 equal to or larger than 1.88 GHz, .
-	For operation with shared spectrum channel access, .
-	Case D - 120 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . For carrier frequencies within FR2, .
-	Case E - 240 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . For carrier frequencies within FR2-1, .
-	Case F – 480 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . For carrier frequencies within FR2-2,  
-	Case G – 960 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . For carrier frequencies within FR2-2, 




As stated in the RAN4 LS [1], both 120 kHz and 240 kHz SCS for SSB are considered. For UL, 240 kHz SCS is not feasible due to the short CP, but for SSB, the use of a higher SCS can improve the accuracy of DL synchronization, which will indirectly benefit the UL timing accuracy as well. Therefore, we propose the following:
[bookmark: _Toc149931335]Confirm the working assumption from RAN1#114bis with the following changes:
For operation in FR2-NTN, for cell search procedure, at least Case D and Case E in TS 38.213 areis used to allow FDD operation in bands defined by FR2-NTN without any update to SSB pattern.
FFS: whether Case E can also be used
2.5	Extended CP operation
RAN4 are still discussing the timing accuracy requirements for FR2-NTN. RAN1 should wait for progress in RAN4 before discussing extended CP operation for other SCS than 60 kHz. 
[bookmark: _Toc149931336]Wait for progress in RAN4 before discussing extended CP operation for other SCS than 60 kHz.
2.6	Addressing TA error jumps
The issue of TA error jumps was discussed extensively in Rel-17 and no specific action beyond the gradual timing adjustment requirements specified by RAN4 was considered needed. The situation is similar for FR2-NTN and we do not see a need to reopen this discussion.
[bookmark: _Toc149931337]Do not reopen the discussion on TA jumps.
2.7	Specification impact
The complete specification impact can be determined when all discussion points have been concluded. A preliminary and non-exhaustive analysis is given below:
2.7.1	PRACH configurations
A new table with PRACH configurations should be added to clause 6.3.3.2 of TS 38.211, e.g., the one shown in Table 1 in Appendix A.
2.7.2	3rd order term of common TA
The third order term, if agreed, should be added to clause 4.2 of TS 38.213, e.g. as shown in the TP below. Corresponding RRC signaling is also needed in TS 38.331.
	Draft TP to 38.213
4.2	Transmission timing adjustments
< Unchanged text omitted>
Using higher-layer ephemeris parameters for a serving satellite, if provided, a UE pre-compensates the two-way transmission delay on the service link based on  that the UE determines using the serving satellite position and its own position. To pre-compensate the two-way transmission delay between the uplink time synchronization reference point and the serving satellite, the UE determines [4, TS 38.211] based on one-way propagation delay  that the UE determines as:

where , , and  and  are respectively provided by ta-Common, ta-CommonDrift, and ta-CommonDriftVariant and ta-CommonDriftThirdOrder and  is provided by epochTime which is the epoch time of ta-Common, ta-CommonDrift, and ta-CommonDriftVariant and ta-CommonDriftThirdOrder [12, TS 38.331].  provides a distance at time  between the serving satellite and the uplink time synchronization reference point divided by the speed of light. The uplink time synchronization reference point is the point where DL and UL are frame aligned with an offset given by .
< Unchanged text omitted>




2.7.3	Negative range of TAC in RAR
The use of negative range of TAC in RAR, if agreed, should be added to clause 4.2 of TS 38.213, e.g., as shown in the TP below. The amount of offset depends on timing accuracy requirements that will be agreed in RAN4. The value [16] in the TP should be seen as an example.
	[bookmark: _Toc12021440][bookmark: _Toc20311552][bookmark: _Toc26719377][bookmark: _Toc29894808][bookmark: _Toc29899107][bookmark: _Toc29899525][bookmark: _Toc29917262][bookmark: _Toc36498136][bookmark: _Toc45699162][bookmark: _Toc146789728]Draft TP to 38.213
4.2	Transmission timing adjustments
< Unchanged text omitted >
A timing advance command [11, TS 38.321] in case of random access response or in an absolute timing advance command MAC CE or in a cell switch command, , for a TAG indicates  values by index values of  = 0, 1, 2, ..., 3846, where an amount of the time alignment for the TAG with SCS of  kHz is , except for operation in FR2-NTN bands where .  is defined in [4, TS 38.211] and is relative to the SCS of the first uplink transmission from the UE after the reception of the random access response or absolute timing advance command MAC CE or the cell switch command.
< Unchanged text omitted >



2.7.4	Reference subcarrier spacing
The reference subcarrier spacing for FR2-NTN should be specified in several clauses in TS 38.213 and TS 38.214, e.g., as shown in the TPs below.
	[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190][bookmark: _Toc146789756]Draft TP to 38.213
9	UE procedure for reporting control information
< Unchanged text omitted >
For the remaining of this clause, if a UE is provided  by cellSpecificKoffset or  by a MAC CE command, reference to a slot  for a PUCCH transmission or PUSCH transmission corresponds to a slot  for the PUSCH or the PUCCH transmission, and reference to a slot  corresponds to slot , where  is the SCS configuration for the PUCCH transmission or PUSCH transmission,  is defined in clause 4.2, and  in FR1 and FR2-NTN. If cellSpecificKoffset or if the MAC CE command is not provided,  or , respectively. If the PUCCH or PUSCH transmission is scheduled by a DCI format, the value of  is the one that is applicable at the slot overlapping with the last symbol of the PDCCH reception providing the DCI format. If the PUCCH transmission or the PUSCH transmission is scheduled by a DCI format with CRC scrambled by TC-RNTI, . If the UE is provided a  value by a MAC CE command, the UE applies the MAC CE command in the first slot that is after slot  where  is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the MAC CE command,  is the SCS configuration for the PUCCH transmission that is determined in the slot when the MAC CE command is applied. 
< Unchanged text omitted >



	Draft TP to 38.214
[bookmark: _Toc11352095][bookmark: _Toc20317985][bookmark: _Toc27299883][bookmark: _Toc29673148][bookmark: _Toc29673289][bookmark: _Toc29674282][bookmark: _Toc36645512][bookmark: _Toc45810557][bookmark: _Toc146791755][bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338][bookmark: _Toc36645568][bookmark: _Toc45810613][bookmark: _Toc146791822]5.1.4.2	PDSCH resource mapping with RE level granularity
< Unchanged text omitted >
For a UE configured with a list of semi-persistent ZP-CSI-RS-ResourceSet(s) provided by higher layer parameter sp-ZP-CSI-RS-ResourceSetsToAddModList: 
-	when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command, as described in clause 6.1.3.19 of [10, TS 38.321], for ZP CSI-RS resource(s), the corresponding action in [10, TS 38.321] and the UE assumption on the PDSCH RE mapping corresponding to the activated ZP CSI-RS resource(s) shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH and is the subcarrier spacing configuration for  with a value of 0 for frequency range 1 and FR2-NTN, and  is provided by K-Mac or  if K-Mac is not provided.
-	when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the deactivation command, as described in clause 6.1.3.19 of [10, TS 38.321], for activated ZP CSI-RS resource(s), the corresponding action in [10, TS 38.321] and the UE assumption on cessation of the PDSCH RE mapping corresponding to the de-activated ZP CSI-RS resource(s) shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH and is the subcarrier spacing configuration for  with a value of 0 for frequency range 1 and FR2-NTN, and  is provided by K-Mac or  if K-Mac is not provided.
< Unchanged text omitted >
[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513][bookmark: _Toc45810558][bookmark: _Toc146791756]5.1.5	Antenna ports quasi co-location
< Unchanged text omitted >
When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from the first slot that is after slot where  is the SCS configuration for the PUCCH and is the subcarrier spacing configuration for  with a value of 0 for frequency range 1 and FR2-NTN, and  is provided by K-Mac or  if K-Mac is not provided. If tci-PresentInDCI is set to 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET scheduling the PDSCH, and the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than timeDurationForQCL if applicable, after a UE receives an initial higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to qcl-Type set to 'typeA', and when applicable, also with respect to qcl-Type set to 'typeD'. 
< Unchanged text omitted >
[bookmark: _Toc11352117][bookmark: _Toc20318007][bookmark: _Toc27299905][bookmark: _Toc29673173][bookmark: _Toc29673314][bookmark: _Toc29674307][bookmark: _Toc36645537][bookmark: _Toc45810582][bookmark: _Toc146791781]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
< Unchanged text omitted >
A trigger state is initiated using the CSI request field in DCI.
-	When all the bits of CSI request field in DCI are set to zero, no CSI is requested.





[bookmark: _Hlk498207844]-	When the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than , where  is the number of bits in the DCI CSI request field, the UE receives a subselection indication, as described in clause 6.1.3.13 of [10, TS 38.321], used to map up to  trigger states to the codepoints of the CSI request field in DCI.  is configured by the higher layer parameter reportTriggerSize where . When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the subselection indication, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH and is the subcarrier spacing configuration for  with a value of 0 for frequency range 1 and FR2-NTN, and  is provided by K-Mac or  if K-Mac is not provided..
< Unchanged text omitted >
[bookmark: _Toc11352118][bookmark: _Toc20318008][bookmark: _Toc27299906][bookmark: _Toc29673175][bookmark: _Toc29673316][bookmark: _Toc29674309][bookmark: _Toc36645539][bookmark: _Toc45810584][bookmark: _Toc146791783]5.2.1.5.2	Semi-persistent CSI/Semi-persistent CSI-RS
< Unchanged text omitted >
For a UE configured with CSI resource setting(s) where the higher layer parameter resourceType set to 'semiPersistent'. 
[bookmark: _Hlk512597011]-	when a UE receives an activation command, as described in clause 6.1.3.12 of [10, TS 38.321], for CSI-RS resource set(s) for channel measurement and CSI-IM/NZP CSI-RS resource set(s) for interference measurement associated with configured CSI resource setting(s), and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the selection command, the corresponding actions in [10, TS 38.321] and the UE assumptions (including QCL assumptions provided by a list of reference to TCI-State's, one per activated resource) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH and is the subcarrier spacing configuration for  with a value of 0 for frequency range 1 and FR2-NTN, and  is provided by K-Mac or  if K-Mac is not provided. If a TCI-State referred to in the list is configured with a reference to an RS configured with qcl-Type set to 'typeD', that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/DL BWP.
-	when a UE receives a deactivation command, as described in clause 6.1.3.12 of [10, TS 38.321], for activated CSI-RS/CSI-IM resource set(s) associated with configured CSI resource setting(s), and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the deactivation command, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource set(s) shall apply starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH and is the subcarrier spacing configuration for  with a value of 0 for frequency range 1 and FR2-NTN, and  is provided by K-Mac or  if K-Mac is not provided.
< Unchanged text omitted >
[bookmark: _Toc11352131][bookmark: _Toc20318021][bookmark: _Toc27299919][bookmark: _Toc29673190][bookmark: _Toc29673331][bookmark: _Toc29674324][bookmark: _Toc36645554][bookmark: _Toc45810599][bookmark: _Toc146791804]5.2.2.5	CSI reference resource definition
The CSI reference resource for a serving cell is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CSI relates.
-	In the time domain, the CSI reference resource for a CSI reporting in uplink slot n' is defined by a single downlink slot , where  is a parameter configured by higher layer as specified in clause 4.2 of [6 TS 38.213], and where is the subcarrier spacing configuration for  with a value of 0 for frequency range 1 and FR2-NTN,
< Unchanged text omitted >
6.1.2.1	Resource allocation in time domain
< Unchanged text omitted >



in CSI-ReportConfig for the  triggered CSI Reporting Settings and  is the (m+1)th entry of .



[bookmark: _Hlk497992508][bookmark: _Hlk26521818]-	The slot Ks where the UE shall transmit the PUSCH is determined by K2 as Ks =, if UE is configured with ca-SlotOffset for at least one of the scheduled and scheduling cell, , otherwise, where  is a parameter configured by higher layer as specified in clause 4.2 of [6 TS 38.213], and where is the subcarrier spacing configuration for  with a value of 0 for frequency range 1 and FR2-NTN, n is the slot with the scheduling DCI, K2 is based on the numerology of PUSCH,  and  are the subcarrier spacing configurations for PUSCH and PDCCH, respectively, and the scheduling DCI is other than DCI format 0_0 with CRC scrambled by TC-RNTI.
< Unchanged text omitted >
[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Toc36645583][bookmark: _Toc45810632][bookmark: _Toc146791846]6.2.1	UE sounding procedure
< Unchanged text omitted >
-	If the UE receives the DCI triggering aperiodic SRS in slot n and none of the resource sets is configured with parameter availableSlotOffsetList across all configured BWPs in a component carrier except when SRS is configured with the higher layer parameter SRS-PosResource 

-	if the UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in slot ,
-	otherwise, the UE transmits aperiodic SRS in each of the triggered resource set(s) in slot , where  is a parameter configured by higher layer as specified in clause 4.2 of [6 TS 38.213], and where 
-	k is configured via higher layer parameter slotOffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively;
-	is the subcarrier spacing configuration for  with a value of 0 for frequency range 1 and FR2-NTN.

-	 and are the  and the, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH,  and  are the [image: ] and the [image: ], respectively, which are determined by higher-layer configured ca-SlotOffset for the cell transmitting the SRS, as defined in [4, TS 38.211] clause 4.5. 

-	If the UE receives the DCI triggering aperiodic SRS in slot n and when SRS is configured with the higher layer parameter SRS-PosResource, the UE transmits every aperiodic SRS resource in each of the triggered SRS resource set(s) in slot , if UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell, , otherwise, where  is a parameter configured by higher layer as specified in clause 4.2 of [6 TS 38.213], and where 
-	k is configured via higher layer parameter slotOffset for each aperiodic SRS resource in each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively;
-	 is the subcarrier spacing configuration for  with a value of 0 for frequency range 1 and FR2-NTN.

-	 and are the  and the, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH,  and  are the [image: ] and the [image: ], respectively, which are determined by higher-layer configured ca-SlotOffset for the cell transmitting the SRS, as defined in [4, TS 38.211] clause 4.5.
< Unchanged text omitted >



2.7.5	Cell search
FR2-NTN should be added to Case D and E of clause 4.1 in TS 38.213, e.g., as shown in the TP below.
	Draft TP to 38.213
4.1	Cell search
< Unchanged text omitted >
-	Case D - 120 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . For carrier frequencies within FR2 and FR2-NTN, .
-	Case E - 240 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . For carrier frequencies within FR2-1 and FR2-NTN, .
< Unchanged text omitted >




[bookmark: _Toc101615138]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Considering that the time scheduling of FDD is more flexible than TDD for FR2, the PRACH configurations for FR2-TDD in Table 6.3.3.2-4 can also be applied to FR2-FDD. If the table is reused without modification, it is up to the network to choose a suitable PRACH configuration. For example, to make use or not of entries with non-zero starting symbol.
Observation 2	On the other hand, Table 6.3.3.2-4 is designed for FR2-TDD operations, taking into account the impact of TDD DL-UL scheduling and SSBs periods. The entries designed for TDD impose unnecessary limitations for FR2-FDD operations. For example, using a non-zero starting symbol for FDD unnecessarily limits the number of time-domain PRACH occasions within a PRACH slot. Thus, Table 6.3.3.2-4 can be slightly modified to overcome those limitations.
Observation 3	The transmission timing accuracy can be significantly increased if a 3rd order term of common TA is introduced.
Observation 4	The initial timing error can be both positive and negative, while the TAC in Msg2 only supports positive TA values.
Based on the discussion in the previous sections we propose the following:
Proposal 1	For PRACH configurations for operation in FR2-NTN, - Confirm the WA from RAN1# 114bis to introduce a new table based on Table 6.3.3.2-4 in 38.211. - For PRACH configurations having a non-zero starting symbol in this table, if changing the starting symbol to zero allows increasing the number of time domain PRACH occasions and does not make the configuration identical to another configuration, change the starting symbol to zero and increase the number of time domain PRACH occasions.
Proposal 2	Introduce a 3rd order term of common TA for FR2-NTN.
Proposal 3	Slightly shift the range of TAC in Msg2 (without increasing the number of bits) to cover also negative TA values corresponding to the maximum timing error Te_NTN.
Proposal 4	Confirm the working assumptions to use a reference SCS of 15 kHz for Koffset and Kmac, and corresponding granularity for TA reporting.
Proposal 5	Confirm the working assumption from RAN1#114bis with the following changes: For operation in FR2-NTN, for cell search procedure, at least Case D and Case E in TS 38.213 areis used to allow FDD operation in bands defined by FR2-NTN without any update to SSB pattern. FFS: whether Case E can also be used
Proposal 6	Wait for progress in RAN4 before discussing extended CP operation for other SCS than 60 kHz.
Proposal 7	Do not reopen the discussion on TA jumps.
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Appendix A	PRACH configuration table
The set of proposed PRACH configurations according to Proposal 1 is shown in Table 1. Change marks have been used to show the difference  compared to Table 6.3.3.2-4 in TS 38.211. The notes in the table have the following meaning:
Note 1: This configuration was not changed since it would become identical to another configuration.
Note 2: This configuration was not changed since since it would not increase the number of time-domain PRACH occasions.
[bookmark: _Ref149836150]Table 1: Random access configurations for FR2-NTN and paired spectrum.
	PRACH
Config. 
Index
	Preamble format
	
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration
	

	
	
	[image: ]
	[image: ]
	
	
	
	
	
	

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

	1
	A1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	6 
	2
	

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

	3
	A1
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2
	

	4
	A1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6 
	2
	

	5
	A1
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	6
	2
	

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

	7
	A1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6
	2
	

	8
	A1
	2
	1
	7,15,23,31,39
	0
	2
	6
	2
	

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

	10
	A1
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2
	

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

	12
	A1
	1
	0
	19,39
	70
	1
	36
	2
	

	13
	A1
	1
	0
	3,5,7
	0
	1
	6
	2
	

	14
	A1
	1
	0
	24,29,34,39
	70
	1
	36
	2
	

	15
	A1
	1
	0
	9,19,29,39
	7
	2
	3
	2
	Note 1

	16
	A1
	1
	0
	17,19,37,39
	0
	1
	6
	2
	

	17
	A1
	1
	0
	9,19,29,39
	0
	2 
	6
	2
	

	18
	A1
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	6
	2
	

	19
	A1
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	3
	2
	Note 1

	20
	A1
	1
	0
	3,5,7,9,11,13
	70
	1
	36
	2
	

	21
	A1
	1
	0
	23,27,31,35,39
	7
	1
	3
	2
	Note 1

	22
	A1
	1
	0
	7,15,23,31,39
	0
	1
	6
	2
	

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

	24
	A1
	1
	0
	13,14,15, 29,30,31,37,38,39
	70
	2
	36
	2
	

	25
	A1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	3
	2
	Note 1

	26
	A1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6
	2
	

	27
	A1
	1
	0
	1,3,5,7,…,37,39
	0
	1
	6
	2
	

	28
	A1
	1
	0
	0,1,2,…,39
	70
	1
	36
	2
	

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

	30
	A2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	3
	4
	

	31
	A2
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4
	

	32
	A2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3 
	4
	

	33
	A2
	8
	1,2
	9,19,29,39
	0
	2
	3
	4
	

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

	35
	A2
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4
	

	36
	A2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4
	

	37
	A2
	2
	1
	7,15,23,31,39
	0
	2
	3
	4
	

	38
	A2
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	3
	4
	

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

	40
	A2
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4
	

	41
	A2
	1
	0
	19,39
	50
	1
	23
	4
	

	42
	A2
	1
	0
	3,5,7
	0
	1
	3
	4
	

	43
	A2
	1
	0
	24,29,34,39
	50
	1
	23
	4
	

	44
	A2
	1
	0
	9,19,29,39
	5
	2
	2
	4
	Note 1

	45
	A2
	1
	0
	17,19,37,39
	0
	1
	3
	4
	

	46
	A2
	1
	0
	9, 19, 29, 39
	0
	2
	3
	4
	

	47
	A2
	1
	0
	7,15,23,31,39
	0
	1
	3
	4
	

	48
	A2
	1
	0
	23,27,31,35,39
	5
	1
	2
	4
	Note 1

	49
	A2
	1
	0
	23,27,31,35,39
	0
	1
	3
	4
	

	50
	A2
	1
	0
	3,5,7,9,11,13
	5
	1
	2
	4
	Note 1

	51
	A2
	1
	0
	3,5,7,9,11,13
	0
	1
	3
	4
	

	52
	A2
	1
	0
	4,9,14,19,24,29,34,39
	5
	1
	2
	4
	Note 1

	53
	A2
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	3
	4
	

	54
	A2
	1
	0
	13,14,15, 29,30,31,37,38,39
	50
	2
	23
	4
	

	55
	A2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	5
	1
	2
	4
	Note 1

	56
	A2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4
	

	57
	A2
	1
	0
	1,3,5,7,…,37,39
	0
	1
	3
	4
	

	58
	A2
	1
	0
	0,1,2,…,39
	50
	1
	23
	4
	

	59
	A3
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	

	60
	A3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	2
	6
	

	61
	A3
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	

	62
	A3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	

	63
	A3
	8
	1,2
	9,19,29,39
	0
	2
	2
	6
	

	64
	A3
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6
	

	65
	A3
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	

	66
	A3
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	

	67
	A3
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6
	

	68
	A3
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	

	69
	A3
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	

	70
	A3
	1
	0
	19,39
	70
	1
	12
	6
	

	71
	A3
	1
	0
	3,5,7
	0
	1
	2
	6
	

	72
	A3
	1
	0
	9,11,13
	20
	1
	2
	6
	

	73
	A3
	1
	0
	24,29,34,39
	70
	1
	12
	6
	

	74
	A3
	1
	0
	9,19,29,39
	7
	2
	1
	6
	Note 1

	75
	A3
	1
	0
	17,19,37,39
	0
	1
	2
	6
	

	76
	A3
	1
	0
	9,19,29,39
	0
	2 
	2
	6
	

	77
	A3
	1
	0
	7,15,23,31,39
	0
	1
	2
	6
	

	78
	A3
	1
	0
	23,27,31,35,39
	7
	1
	1
	6
	Note 1

	79
	A3
	1
	0
	23,27,31,35,39
	0
	1
	2
	6
	

	80
	A3
	1
	0
	3,5,7,9,11,13
	0
	1
	2
	6
	

	81
	A3
	1
	0
	3,5,7,9,11,13
	7
	1
	1
	6
	Note 1

	82
	A3
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	2
	6
	

	83
	A3
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1
	6
	Note 1

	84
	A3
	1
	0
	13,14,15, 29,30,31,37,38,39
	70
	2
	12
	6
	

	85
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6
	Note 1

	86
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	

	87
	A3
	1
	0
	1,3,5,7,…,37,39
	0
	1
	2
	6
	

	88
	A3
	1
	0
	0,1,2,…,39
	70
	1
	12
	6
	

	89
	B1
	16
	1
	4,9,14,19,24,29,34,39
	20
	2
	67
	2
	

	90
	B1
	8
	1
	4,9,14,19,24,29,34,39
	20
	2
	67
	2
	

	91
	B1
	8
	1,2
	9,19,29,39
	20
	2
	67
	2
	

	92
	B1
	4
	1
	4,9,14,19,24,29,34,39
	20
	2
	67
	2
	

	93
	B1
	2
	1
	4,9,14,19,24,29,34,39
	20
	2
	67
	2
	

	94
	B1
	2
	1
	3,7,11,15,19,23,27,31,35,39
	20
	1
	67
	2
	

	95
	B1
	1
	0
	19,39
	80
	1
	37
	2
	

	96
	B1
	1
	0
	3,5,7
	20
	1
	67
	2
	

	97
	B1
	1
	0
	24,29,34,39
	80
	1
	37
	2
	

	98
	B1
	1
	0
	9,19,29,39
	8
	2
	3
	2
	Note 1

	99
	B1
	1
	0
	17,19,37,39
	20
	1
	67
	2
	

	100
	B1
	1
	0
	9,19,29,39
	20
	2 
	67
	2
	

	101
	B1
	1
	0
	7,15,23,31,39
	20
	1
	67
	2
	

	102
	B1
	1
	0
	23,27,31,35,39
	8
	1
	3
	2
	Note 1

	103
	B1
	1
	0
	23,27,31,35,39
	20
	1
	67
	2
	

	104
	B1
	1
	0
	3,5,7,9,11,13
	80
	1
	37
	2
	

	105
	B1
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3
	2
	Note 1

	106
	B1
	1
	0
	4,9,14,19,24,29,34,39
	20
	1
	67 
	2
	

	107
	B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3
	2
	Note 1

	108
	B1
	1
	0
	13,14,15, 29,30,31,37,38,39
	80
	2
	37
	2
	

	109
	B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	20
	1
	67
	2
	

	110
	B1
	1
	0
	1,3,5,7,…,37,39
	20
	1
	67
	2
	

	111
	B1
	1
	0
	0,1,2,…,39
	80
	1
	37
	2
	

	112
	B4
	16
	1,2
	4,9,14,19,24,29,34,39
	0
	2
	1
	12
	

	113
	B4
	16
	1,2
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	1
	12
	

	114
	B4
	8
	1,2
	4,9,14,19,24,29,34,39
	0
	2
	1
	12
	

	115
	B4
	8
	1,2
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12
	

	116
	B4
	8
	1,2
	9,19,29,39
	0
	2
	1
	12
	

	117
	B4
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	1
	12
	

	118
	B4
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	1
	12
	

	119
	B4
	4
	1,2
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12
	

	120
	B4
	2
	1
	7,15,23,31,39
	2
	2
	1
	12
	Note 2

	121
	B4
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	1
	12
	

	122
	B4
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	1
	12
	

	123
	B4
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12
	

	124
	B4
	1
	0
	19, 39
	2
	2 
	1
	12
	Note 2

	125
	B4
	1
	0
	17, 19, 37, 39
	0
	1
	1
	12
	

	126
	B4
	1
	0
	24,29,34,39
	2
	1
	1
	12
	Note 2

	127
	B4
	1
	0
	9,19,29,39
	2
	2 
	1
	12
	Note 2

	128
	B4
	1
	0
	9,19,29,39
	0
	2
	1
	12
	

	129
	B4
	1
	0
	7,15,23,31,39
	0
	1 
	1
	12
	

	130
	B4
	1
	0
	7,15,23,31,39
	0
	2
	1
	12
	

	131
	B4
	1
	0
	23,27,31,35,39
	0
	1
	1
	12
	

	132
	B4
	1
	0
	23,27,31,35,39
	2
	2
	1
	12
	Note 2

	133
	B4
	1
	0
	9,11,13,15,17,19
	0
	1 
	1
	12
	

	134
	B4
	1
	0
	3,5,7,9,11,13
	2
	1
	1
	12
	Note 2

	135
	B4
	1
	0
	4,9,14,19,24,29,34,39
	0
	1 
	1
	12
	

	136
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	1
	12
	Note 2

	137
	B4
	1
	0
	13,14,15, 29,30,31,37,38,39
	2
	2
	1
	12
	Note 2

	138
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12
	

	139
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	1
	12
	Note 2

	140
	B4
	1
	0
	3, 5, 7, …, 23,25
	2
	1
	1
	12
	Note 2

	141
	B4
	1
	0
	3, 5, 7, …, 23,25
	0
	2
	1
	12
	

	142
	B4
	1
	0
	1,3,5,7,…,37,39
	0
	1
	1
	12
	

	143
	B4
	1
	0
	0, 1, 2,…, 39
	2
	1
	1
	12
	Note 2

	144
	C0
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2
	

	145
	C0
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	7
	2
	

	146
	C0
	8
	1
	4,9,14,19,24,29,34,39
	0
	1
	7
	2
	

	147
	C0
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2
	

	148
	C0
	8
	1,2
	9,19,29,39
	0
	2
	7
	2
	

	149
	C0
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	7
	2
	

	150
	C0
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2
	

	151
	C0
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2
	

	152
	C0
	2
	1
	7,15,23,31,39
	0
	2
	7
	2
	

	153
	C0
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	7
	2
	

	154
	C0
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2
	

	155
	C0
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2
	

	156
	C0
	1
	0
	19,39
	80
	1
	37
	2
	

	157
	C0
	1
	0
	3,5,7
	0
	1
	7
	2
	

	158
	C0
	1
	0
	24,29,34,39
	80
	1
	37
	2
	

	159
	C0
	1
	0
	9,19,29,39
	8
	2
	3
	2
	Note 1

	160
	C0
	1
	0
	17,19,37,39
	0
	1
	7
	2
	

	161
	C0
	1
	0
	9,19,29,39
	0
	2 
	7
	2
	

	162
	C0
	1
	0
	23,27,31,35,39
	8
	1
	3
	2
	Note 1

	163
	C0
	1
	0
	7,15,23,31,39
	0
	1
	7
	2
	

	164
	C0
	1
	0
	23,27,31,35,39
	0
	1
	7
	2
	

	165
	C0
	1
	0
	3,5,7,9,11,13
	80
	1
	37
	2
	

	166
	C0
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3
	2
	Note 1

	167
	C0
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	7
	2
	

	168
	C0
	1
	0
	13,14,15, 29,30,31,37,38,39
	80
	2
	37
	2
	

	169
	C0
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3
	2
	Note 1

	170
	C0
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2
	

	171
	C0
	1
	0
	1,3,5,7,…,37,39
	0
	1
	7
	2
	

	172
	C0
	1
	0
	0,1,2,…,39
	80
	1
	37
	2
	

	173
	C2
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	

	174
	C2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	2
	6
	

	175
	C2
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	

	176
	C2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	

	177
	C2
	8
	1,2
	9,19,29,39
	0
	2
	2
	6
	

	178
	C2
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6
	

	179
	C2
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	

	180
	C2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	

	181
	C2
	2
	1
	7,15,23,31,39
	2
	2
	2
	6
	Note 2

	182
	C2
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6
	

	183
	C2
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	

	184
	C2
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	

	185
	C2
	1
	0
	19,39
	2
	1
	2
	6
	Note 2

	186
	C2
	1
	0
	3,5,7
	0
	1
	2
	6
	

	187
	C2
	1
	0
	24,29,34,39
	70
	1
	12
	6
	

	188
	C2
	1
	0
	9,19,29,39
	7
	2
	1
	6
	

	189
	C2
	1
	0
	17,19,37,39
	0
	1
	2
	6
	

	190
	C2
	1
	0
	9,19,29,39
	2
	2 
	2
	6
	Note 2

	191
	C2
	1
	0
	7,15,23,31,39
	2
	1
	2
	6
	Note 2

	192
	C2
	1
	0
	3,5,7,9,11,13
	70
	1
	12
	6
	

	193
	C2
	1
	0
	23,27,31,35,39
	70
	2
	12
	6
	

	194
	C2
	1
	0
	23,27,31,35,39
	0
	1
	2
	6
	

	195
	C2
	1
	0
	4,9,14,19,24,29,34,39
	70
	2
	12
	6
	

	196
	C2
	1
	0
	4,9,14,19,24,29,34,39
	20
	1 
	2
	6
	

	197
	C2
	1
	0
	13,14,15, 29,30,31,37,38,39
	70
	2
	12
	6
	

	198
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6
	Note 1

	199
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	

	200
	C2
	1
	0
	1,3,5,7,…,37,39
	0
	1
	2
	6
	

	201
	C2
	1
	0
	0,1,2,…,39
	70
	1
	12
	6
	

	202
	A1/B1
	16
	1
	4,9,14,19,24,29,34,39
	20
	1
	67
	2
	

	203
	A1/B1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	20
	1
	67
	2
	

	204
	A1/B1
	8
	1
	4,9,14,19,24,29,34,39
	20
	1
	67
	2
	

	205
	A1/B1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	20
	1
	67
	2
	

	206
	A1/B1
	4
	1
	4,9,14,19,24,29,34,39
	20
	1
	67
	2
	

	207
	A1/B1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	20
	1
	67
	2
	

	208
	A1/B1
	2
	1
	4,9,14,19,24,29,34,39
	20
	1
	67
	2
	

	209
	A1/B1
	1
	0
	19,39
	80
	1
	37
	2
	

	210
	A1/B1
	1
	0
	9,19,29,39
	80
	1
	37
	2
	

	211
	A1/B1
	1
	0
	17,19,37,39
	20
	1
	67
	2
	

	212
	A1/B1
	1
	0
	9,19,29,39
	20
	2
	67
	2
	

	213
	A1/B1
	1
	0
	23,27,31,35,39
	80
	1
	37
	2
	

	214
	A1/B1
	1
	0
	7,15,23,31,39
	20
	1
	6
	2
	

	215
	A1/B1
	1
	0
	23,27,31,35,39
	2
	1
	6
	2
	Note 1

	216
	A1/B1
	1
	0
	4,9,14,19,24,29,34,39
	80
	1
	37
	2
	

	217
	A1/B1
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	6
	2
	Note 1

	218
	A1/B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	20
	1
	67
	2
	

	219
	A1/B1
	1
	0
	1,3,5,7,…,37,39
	20
	1
	67
	2
	

	220
	A2/B2
	16
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4
	Note 2

	221
	A2/B2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4
	Note 2

	222
	A2/B2
	8
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4
	Note 2

	223
	A2/B2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4
	Note 2

	224
	A2/B2
	4
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4
	Note 2

	225
	A2/B2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4
	Note 2

	226
	A2/B2
	2
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4
	Note 2

	227
	A2/B2
	1
	0
	19,39
	62
	1
	23
	4
	

	228
	A2/B2
	1
	0
	9,19,29,39
	6
	1
	2
	4
	Note 1

	229
	A2/B2
	1
	0
	17,19,37,39
	2
	1
	3
	4
	Note 2

	230
	A2/B2
	1
	0
	9,19,29,39
	2
	2
	3
	4
	Note 2

	231
	A2/B2
	1
	0
	23,27,31,35,39
	6
	1
	2
	4
	Note 1

	232
	A2/B2
	1
	0
	7,15,23,31,39
	2
	1
	3
	4
	Note 2

	233
	A2/B2
	1
	0
	23,27,31,35,39
	2
	1
	3
	4
	Note 2

	234
	A2/B2
	1
	0
	4,9,14,19,24,29,34,39
	6
	1
	2
	4
	Note 1

	235
	A2/B2
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	3
	4
	Note 2

	236
	A2/B2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4
	Note 2

	237
	A2/B2
	1
	0
	1,3,5,7,…,37,39
	2
	1
	3
	4
	Note 2

	238
	A3/B3
	16
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6
	Note 2

	239
	A3/B3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6
	Note 2

	240
	A3/B3
	8
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6
	Note 2

	241
	A3/B3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6
	Note 2

	242
	A3/B3
	4
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6
	Note 2

	243
	A3/B3
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6
	Note 2

	244
	A3/B3
	2
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6
	Note 2

	245
	A3/B3
	1
	0
	19,39
	2
	1
	2
	6
	Note 2

	246
	A3/B3
	1
	0
	9,19,29,39
	2
	1
	2
	6
	Note 2

	247
	A3/B3
	1
	0
	17,19,37,39
	2
	1
	2
	6
	Note 2

	248
	A3/B3
	1
	0
	9,19,29,39
	2
	2
	2
	6
	Note 2

	249
	A3/B3
	1
	0
	7,15,23,31,39
	2
	1
	2
	6
	Note 2

	250
	A3/B3
	1
	0
	23,27,31,35,39
	2
	1
	2
	6
	Note 2

	251
	A3/B3
	1
	0
	23,27,31,35,39
	2
	2
	2
	6
	Note 2

	252
	A3/B3
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	2
	6
	Note 2

	253
	A3/B3
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	2
	6
	Note 2

	254
	A3/B3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6
	Note 2

	255
	A3/B3
	1
	0
	1,3,5,7,…,37,39
	2
	1
	2
	6
	Note 2
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