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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the past RAN1 meetings, some agreements have been achieved on the channel structure of 2-step RACH. In this contribution, we will provide further discussion on the channel structure of 2-step RACH, including resource configuration of PUSCH, mapping between PRACH and PUSCH, 2-step RACH for NR-U, and other issues for MsgA transmission.
[bookmark: _Ref129681832]Resource Configuration for PUSCH
RRC parameters
MCS
Agreements:
· For the RRC configuration of MCS and TBS for msgA PUSCH 
· Signalling MCS only
· FFS the table and value range
· FFS whether or not to further update

In Rel-15, the MCS table of ‘qam64’ is applied for msg3 in 4-step RACH, and the table can be reused for MsgA PUSCH in 2-step RACH. As 2-step RACH is mainly for small payload size, some companies also proposed to apply the MCS table of ‘qam64LowSE’ for MsgA PUSCH. However, as the MCS table of ‘qam64LowSE’ is optional for UE capability, not all UEs can support it during initial access. Therefore, for UEs in RRC_IDLE/INACTIVE state, the MCS table of ‘qam64’ should be applied, and the value range between 0~7 can be enough for the payload size of 56 or 72 bits, by which only QPSK is supported. 
For UEs in RRC_CONNECTED state, UE capability is known by the gNB. Therefore, gNB can configure which MCS table to be used, ‘qam64’ or ‘qam64LowSE’. As accurate CSI is not available and the TA may not be aligned, the payload size is usually small. Therefore, large MCS is not needed and the value range can be the same as Msg3 of 4-step RACH, i.e., 0~15. 
[bookmark: OLE_LINK24]Proposal 1: For UEs in RRC_IDLE/INACTIVE state, the MCS table of ‘qam64’ is applied and the value range of MCS index is 0~7.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 2: For UEs in RRC_CONNECTED state, the MCS table can be ‘qam64’ or ‘qam64LowSE’, and the value range of MCS index is 0~15.

Time Domain Resource Allocation
Agreements:
· For a UE in RRC_IDLE/INACTIVE state, Msg A PUSCH mapping type A or B and SLIV are included in a TDRA table.
· The TDRA table w.r.t Msg A PUSCH mapping type A or B and SLIV is based on the existing TDRA table
· FFS whether or not the parameter K2 in the table is used for msgA PUSCH
· FFS whether or not to further update
· 

In RAN1#98bis, the above agreement has been achieved for time domain resource allocation of MsgA PUSCH. The “existing TDRA table” in the agreements needs to be further clarified. For UEs in RRC_IDLE/INACTIVE state, the TDRA table should be the PUSCH-TimeDomainResourceAllocationList in SIB1 if configured, otherwise the default table in Section 6.1.2.1.1-2 in TS 38.214 should be applied. If a TDRA table is applied, the parameter K2 in the table without the value 0 can be applied for the time offset between MsgA PRACH and MsgA PUSCH, so that the signaling overhead can be reduced. 
For UEs in RRC_CONNECTED state, some flexibility can be introduced, i.e., the TDRA parameters msgAPUSCH-timeDomainOffset, startSymbolAndLengthMsgAPO, and mappingTypeMsgAPUSCH can be separately configured. If not configured, the existing cell-specific or UE-specific TDRA table can be applied. 
Proposal 3: For UEs in RRC_IDLE/INACTIVE state, the time offset between PRACH and PUSCH can be indicated by the parameter K2 in the TDRA table with a range of value in between 1 and 32.
Proposal 4: For UEs in RRC_CONNECTED state, the TDRA parameters can be separately configured.

DMRS configuration
DMRS sequences configuration
In the RAN1 meeting #98 [1], the following agreements on PRU configuration have been achieved. 
Agreements:
· For the definition of PRU, support both DMRS ports and DMRS sequences at least for CP-OFDM
· More than 1 DMRS sequence can be configured, FFS the value
· FFS whether/how to support multiple sequences for DFT-s-OFDM
· [bookmark: OLE_LINK11]The conditions under which only DM-RS ports are to be specified. FFS details

Given the resource size of PUSCH, multiple DMRS sequences can increase the number of available PRUs, and thus reduce the probability of PRU collision and average latency, as analyzed in Figure 1. To support multiple DMRS sequences, it should be specified how to determine the DMRS sequences. When transform precoding is disabled, the sequence generator shall be initialized with
[image: ]
where a list of scramblingID should be configured, and the index of DMRS sequences, , can be determined by the order of the list. With the mapping between preambles and PRUs, the index of DMRS sequences can be further associated with the RO and preamble index. 
Proposal 5: The number of configured DMRS sequence can be {1, 2, 4, 8}.
[image: ] [image: ]
[bookmark: _Ref23752885][bookmark: _Ref20230962]Figure 1. Collision probability and latency analysis for different number of DMRS sequences
Furthermore, the benefits of multiple DMRS sequences are independent of whether the transform precoding is enabled or disabled. When transform precoding is enabled, the sequence group is generated by [image: ], where a list of nPUSCH-Identity can be configured, and the index of DMRS sequences can be determined by the order of the list. With the mapping between preambles and PRUs, the index of DMRS sequences can be further associated with the RO and preamble index.
[bookmark: OLE_LINK17]Proposal 6: Support multiple DMRS sequences when transform precoding is enabled, and a list of nPUSCH-Identity can be configured.
DMRS ports configuration
As in Rel-15 configured grant, there are multiple higher layer parameters for DMRS configuration: dmrs-Type, dmrs-AdditionalPosition, maxLength, and antennaPort. For 2-step RACH, the parameters of dmrs-Type and dmrs-AdditionalPosition can be reused, and the maxLength can be replaced by the number of DMRS symbols, which should be clearly defined. With the above parameters, the maximum number of DMRS ports in each PO can be determined. However, gNB may not always configure all the DMRS ports for MsgA PUSCH. Since the DMRS ports may be no longer orthogonal to each other due to misalignment of TA, gNB should be able to configure a set of DMRS ports for each PO. To determine the set of DMRS ports, at least the following two options can be considered for the configuration of DMRS ports:
Option 1: a list of DMRS ports explicitly indicated by a bitmap of DMRS ports or an index of a pre-defined configuration table.
Option 2: a list of DMRS ports implicitly determined, e.g., the first N DMRS ports in a pre-defined order.
It has been agreed to support two PUSCH configurations. As shown in Figure 2, the time/frequency resource for two PUSCH configurations may overlap, but the DMRS ports are not the same. In this case, Option 1 is preferred for the configuration of DMRS ports.
Proposal 7: A list of DMRS ports can be explicitly configured for 2-step RACH.
[image: ]
[bookmark: _Ref20421615][bookmark: _Ref23242105][bookmark: OLE_LINK21]Figure 2. DMRS ports configured for two PUSCH configurations

Intra-slot Hopping
Agreements:
· Intra-slot frequency hopping per PO for msgA is configurable using a per msgA configuration
· The hopping pattern is based on the msg 3 hopping pattern in Rel.15
· FH parameters are UL BWP-specific
· FFS whether or not have a guard period between the hop
· FFS whether or not there is an issue for the consecutive POs in time
· No inter-slot frequency hopping and no repetition for msgA PUSCH in Rel-16
· 

In RAN1#98bis, intra-slot frequency hopping was agreed for MsgA PUSCH. Whether or not to have a guard period between the hops is FFS. 
Since MsgA PUSCH is asynchronous transmission, intra-slot frequency hopping can introduce additional inter-symbol interference between 2-step RACH UEs with different round trip delay. As shown in Figure 3(a), when the round trip delay of UE1 and UE2 are different, the PUSCH transmissions can have overlap. When there is a gap between the hops, there will be no overlap between the PUSCH transmissions, as shown in Figure 3(b). The overlap can also happen when one of the PUSCH transmissions is not for 2-step RACH, i.e., normal PUSCH transmission with frequency hopping. 
The overlapping between different PUSCH transmissions with intra-slot hopping can cause large performance degradation. As shown in Figure 4, when cell radius increases, the potential overlap between PUSCH transmissions will be larger, and the performance of intra-slot frequency hopping can be even worse than that without frequency hopping. When additional guard period is applied, the performance can be much improved, and the diversity gain by frequency hopping can be achieved. More details of the evaluation can be found in [3]. Therefore, guard period between two hops of intra-slot frequency hopping should be supported. 
Observation 1: Intra-slot frequency hopping will cause PO collision if there is no guard period between two hops.
Proposal 8: Guard period between two hops of intra-slot frequency hopping should be supported.
	[image: ]
[bookmark: OLE_LINK22](a) Without guard period between hops
	[image: ]
(b) With guard period between hops


[bookmark: _Ref23242117]Figure 3. Example of inter-symbol interference introduced by intra-slot frequency hopping
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	(a). 6 PRBs, TBS=200 bits, SCS = 30 kHz
	(b). 6 PRBs, TBS=1000 bits, SCS = 30kHz


[bookmark: _Ref23845663]Figure 4. Evaluation results with intra-slot hopping

PO Validation
In the RAN1#98bis [1], the following agreements on PO validation have been achieved. 
Agreements:
· An msgA PUSCH occasion is considered as valid only if the following criteria are satisfied
· it does not overlap (in time and frequency) with any 4-step or 2-step RACH occasions, and
· FFS it does not span across the slot boundary, and
· in addition, if a UE is provided TDD-UL-DL-ConfigurationCommon, a 2-step PUSCH occasion is considered as valid if the following criteria are satisfied
· it is within UL symbols, or
· it does not precede a SS/PBCH block in the PUSCH slot and starts at least Ngap symbols after a last downlink symbol and at least Ngap symbols after a last SS/PBCH block transmission symbol
· FFS whether Ngap needs to be revisited
·  FFS other criteria (the gap between preamble and data for MsgA, etc.)
· No inter-slot frequency hopping and no repetition for msgA PUSCH in Rel-16
· 

In Rel-15, the network configures the start symbol and length to make sure the time domain allocation does not cross the slot boundary. For MsgA PUSCH, besides this, the network should also make sure the guard period does not cross the slot boundary. As shown in Figure 5, the allocated PUSCH of PO#3 does not cross the slot boundary but the guard period of PO#3 cross the slot boundary. If PO#3 is used for MsgA PUSCH transmission, it may cross the slot boundary and collide with other UL/DL transmission of next slot due to asynchronous transmission. Therefore, the number of POs per slot should not larger than , where  is the number of symbols per slot, S is the start symbols, L is the length of PO and  is the length of guard period. Another solution can be truncate the length of last PO if the PUSCH occasion including guard period span across the slot boundary.
Proposal 9: UE is not expected that a PUSCH occasion including guard period span across the slot boundary, or the length of the last PO should be truncated if the PUSCH occasion including guard period span across the slot boundary.
[image: ]
[bookmark: _Ref23426695]Figure 5. Example of guard period cross the slot boundary

[bookmark: OLE_LINK16]Multiple PUSCH configurations
Agreements:
· For a UE in RRC_CONNECTED state,
· Support up to two msgA PUSCH configurations in an UL BWP 
· If msgA PUSCH configuration is not configured for the UL BWP, it can follow that of initial BWP.
· (Working Assumption) Reuse the preamble group based method as defined for RRC_IDLE/INACTIVE state.
· FFS: Whether the number of msgA PUSCH configuration(s) should be aligned with that of UEs in RRC RRC_IDLE/INACTIVE state.
· To confirm whether PRACH configuration and msgA PUSCH configuration are both BWP specific or cell specific.

In RAN1#98bis, the above agreements have been agreed. As only up to two MsgA PUSCH configurations is supported for RRC_CONNECTED state as well as RRC_IDLE/INACTIVE state, it is better to use the same indication method for different RRC states in order to facilitate the implementation. 
To reduce the signaling overhead for UEs in RRC_CONNECTED state, the PUSCH configurations for the UL BWP can follow that of initial BWP if not configured. In this case, the number of MsgA PUSCH configurations should be aligned with that of UEs in RRC_IDLE/INACTIVE state. If MsgA PUSCH is configured, there is no need to have such limitation.
Proposal 10: For a UE in RRC_CONNECTED state, confirm the working assumption that reuse the preamble group based method as defined for RRC_IDLE/INACTIVE state.
Proposal 11: For a UE in RRC_CONNECTED state, if MsgA PUSCH is configured, the number of MsgA PUSCH configurations can be different from that of UEs in RRC_IDLE/INACTIVE state.Agreements [email approval]:
· For RRC_INACTIVE/IDLE state, at least support up to two msgA PUSCH configurations for Rel.16
· At least up to two msgA PUSCH configurations are supported for RRC_CONNECTED state for Rel.16
· FFS the rule or BS signaling the criterion for the UE’s selection of msgA PUSCH configuration

[bookmark: OLE_LINK15]Base on the agreements in RAN1#98 and RAN1#98bis, the rule or criterion for the UE’s selection of MsgA PUSCH configuration is still FFS. In 4-step RACH, the rule for preamble group selection is specified, which is based on the payload size, pathloss and the pre-configured payload size threshold ra-Msg3SizeGroupA and power offset threshold messagePowerOffsetGroupB. The purpose of preamble group selection is mainly to indicate gNB the rough payload size and required power of Msg3. 
In 2-step RACH, MCS and resource size are clearly defined for each PUSCH configuration, thus UE can easily derive the TBS and required transmission power of each PUSCH configuration. From this point of view, there is no need to indicate gNB the payload size and required power of MsgA based on the payload size threshold ra-Msg3SizeGroupA and power offset threshold messagePowerOffsetGroupB. However, on the other hand, a selection criterion based on the TBS of each PUSCH configuration can help UE select a proper configuration. For example, if the 2-step RACH was initiated for the CCCH logical channel, UE should select a PUSCH configuration with the TBS no less than the payload size. When the TBS of two PUSCH configurations are all satisfied, UE should select a PUSCH configuration with smaller TBS to reduce the zero padding bits. If the 2-step RACH was initiated for the logical channel other than CCCH, the required transmission power of each PUSCH configuration should also be considered.
[bookmark: OLE_LINK27]Proposal 12: The criterion for the UE’s selection of MsgA PUSCH configuration should be specified based on the MCS, resource size and power control parameters of each PUSCH configuration.
Mapping between PRACH and PUSCH
[bookmark: OLE_LINK72]Mapping ratio
In the email discussion [2], the following email agreement has been achieved.
Agreements [email discussion]:
· Preamble to PRU mapping ratio is down-selected from:
· Alt 1: A single value per configuration, which is implicitly derived by the total numbers of valid preambles and valid PRUs in the SSB-to-RO association pattern period
· Alt 2: A single value per SSB-to-RO association period, which is implicitly derived by the total numbers of valid preambles and valid PRUs in the SSB-to-RO association period
· FFS how to handle the fractional part of mapping ratio, if any
· [bookmark: OLE_LINK7]FFS how to make sure a valid PRU occurs after its corresponding preamble

For both SSB-to-RO association pattern period and SSB-to-RO association period, the number of associated ROs is the same for each SSB. For each SSB-to-RO association pattern period, the location of ROs and the number of preambles are also the same. Some companies also think the number of PRUs will also be the same for each SSB-to-RO association pattern period, which is not true as pointed out in the email discussion. Therefore, the mapping ratio between preambles and PRUs can be different for different SSB-to-RO association pattern period. 
[bookmark: OLE_LINK8][bookmark: OLE_LINK13]An example is shown in Figure 6, the SSB periodicity is 20ms and there are 4 SSBs located in first 2 slots of each SSB periodicity. PRACH configuration index is 17 for FR1 and unpaired spectrum and the number of FDMed ROs is 2. There is one PO configured relative to each PRACH slot and the time offset between PRACH and PUSCH is one slot. TDD-UL-DL-ConfigurationCommon is not configured. Based on the RO and PO validation, all ROs are valid and the POs in slot 0 of each even frame are invalid. According to the definition of SSB-to-RO association period and SSB-to-RO association pattern period, both are 10 ms. In this case, the # of valid POs are different, so the mapping ratio per configuration is not a single value for each SSB-to-RO association period or SSB-to-RO association pattern period . 
Since the RO validation and PO validation are not coupled, fixed number of valid preambles cannot ensure the number of valid PRUs is also fixed. Therefore, the claimed advantage of Alt 1 over Alt 2 doesn’t exist and the statement of Alt 1 is even not applicable for many cases.
Observation 2: The mapping ratio per configuration is not a single value for both SSB-to-RO association pattern period and SSB-to-RO association period.

[image: ]
[bookmark: _Ref23259669]Figure 6. Example of SSB-to-RO association pattern period
[bookmark: OLE_LINK30]Another example is shown in Figure 7, the SSB periodicity is 20ms and there are 2 SSBs located in first slot of each SSB periodicity. PRACH configuration index is 27 for FR1 and unpaired spectrum. There are 1 PO configured relative to each PRACH slot and the time offset between PRACH and PUSCH is 1 slot. There are two different TDD patterns and thus the SSB-to-RO association period is 10ms while the SSB-to-RO association pattern period is 20ms. Note that the RO in slot 9 of odd frame is invalid since it is the orphan RO after integer number of SSB-to-RO mapping circles. Consider there are 6 preambles in each RO and 4 PRUs in each PO. For Alt 1, the mapping ratio is 2 and the preambles in slot 9 of first association period will map to the PRUs in slot 6 of next association period, which will cause large latency between MsgA preamble and PRU. For Alt 2, since the mapping ratio is different for each association period, there will be no mapping across association periods and the latency is much smaller.
Observation 3: Deriving the mapping ratio based on SSB-to-RO association pattern period may introduce large latency between MsgA preamble and PRU.

[image: ]
[bookmark: _Ref23338913]Figure 7. Example of Alternative 1
[image: ]
[bookmark: _Ref23770535]Figure 8. Example of Alternative 2
Regarding the fairness between different SSBs, it may not be a ‘real’ issue. Even with different mapping ratio across different SSB-to-RO association period, the same number of MsgA resources per SSB can be still achieved. Furthermore, consider the potential situation that PO may occur before RO and the TDD configurations other than TDD-UL-DL-ConfigurationCommon, there will be anyway some preambles and/or PRUs associated should not be used, and unfairness is a general situation, no matter for Alt 1 and Alt 2.
[bookmark: OLE_LINK9][bookmark: OLE_LINK12]Proposal 13: Preamble to PRU mapping ratio is a single value per SSB-to-RO association period, which is implicitly derived by the total numbers of valid preambles and valid PRUs in the SSB-to-RO association period.
MsgA association period
As discussed in RAN1#98bis, the mapping is defined between the valid preambles within the period A and the valid PRUs in the period B. It is to be discussed whether period A and period B are same or not. If they are the same, the RO located at the end of period A would not map to any PO since there is no PO after the RO within the same period A. As shown in Figure 9, the RO in the end of period A and the PO in the front of period A will not be mapped and thus not be used for 2-step RACH MsgA transmission. This is a general case since for many PRACH configurations there will be a RO located at the end of frame. Consider the PO are configured by a single time offset related to each PRACH slot, a period B used for determining PRUs can be defined with same duration as period A and the starting point is shifted by the single time offset. By introducing period B, as shown in Figure 10, the RO in the end of period A can be mapped to the PO in the front of the next period A. 
Observation 4: Defining a period B starting later than the period A can enable the RO in the end of period A mapping to the PO in the front of the next period A.
[image: ]
[bookmark: _Ref23358264]Figure 9. Example of same period A and period B
[image: ]
[bookmark: _Ref23359464]Figure 10. Example of different period A and period B
Regarding the length of period A, as discussed before and shown in Figure 7 and Figure 8, the last RO of one SSB-to-RO association period can be mapped to the PO of next SSB-to-RO association period if period A is SSB-to-RO association pattern period, while the last RO will be unused if period A is SSB-to-RO association period. Other examples are shown in Figure 11 and Figure 12. If the period A is the interval between consecutive PRACH slots, the RO in slot 4 will be unused since the POs in the corresponding period B are all invalid. If period A is the PRACH configuration period, the RO in slot 4 can be mapped to the PO in slot 7. The length of period A can control the potential latency between MsgA PRACH and PUSCH, and it may also restrict the mapping between ROs and POs. In general, longer duration of period A may lead to larger potential latency, while shorter duration of period A may have less RO utilization. In order to achieve a uniform design for various situations and consider the tradeoff between latency and resource utilization, PRACH configuration period or SSB-to-RO association period can be considered for period A.
Observation 5: Longer duration of period A may lead to larger potential latency, while shorter duration of period A may make more ROs unusable.
Proposal 14: The mapping is defined between the preambles within the period A and the PRUs in the corresponding period B. 
· Period A can be PRACH configuration period or SSB-to-RO association period
· Period B has the same duration as period A, while the starting point is N slots after the starting point of the corresponding period A, where N is the single time offset configured for MsgA PUSCH configuration.

[image: ]
[bookmark: _Ref23406698]Figure 11. Example of period A: small duration
[image: ]
[bookmark: _Ref23774270]Figure 12. Example of period A: long duration

Other issues of MsgA Transmission
Timing control
In Rel-15 NR, a timing advance value  is assumed for PRACH transmission no matter the UE has valid TA or not. This is because gNB is unknown about whether the UE has valid TA or not and should assume the TA is larger than 0. If the UE can adjust the TA for PRACH transmission, the relative TA between the actual TA and the adjusted TA can be less than 0, then gNB may make wrong decision on which preamble is transmitted and random access procedure will fail. For 2-step RACH, the same situation still exists. If  is assumed for PRACH transmission, the TA for the associated PUSCH should be the same as PRACH. In this case, gNB can determine the timing of PUSCH according to the detection of PRACH.
Proposal 15: The timing for MsgA PRACH and PUSCH transmission should be both assumed as . 
PRACH and PUSCH in the same slot
In Rel-15, PRACH and PUSCH cannot be transmitted in the same slot even in the case of short preambles. Allowing PRACH and PUSCH transmitting in the same slot will introduce additional requirements on the UE and gNB capability, as well as additional complexity. 
If PRACH and PUSCH are transmitted in the same slot, the coverage of PUSCH will decrease. In our companion contribution [3], it has been shown when the time duration of PUSCH is one slot and payload size is 72 bits, the coverage of PUSCH is similar to the short preambles. When PRACH and PUSCH are in the same slot, the time duration of the PUSCH becomes smaller and the coverage of PUSCH will decrease, which then causes the coverage mismatch between PRACH and PUSCH. 
In addition, in the current PRACH configuration with short preambles, there will be multiple consecutive ROs in a slot. Then if PRACH and PUSCH are in the same slot, there will be overlap between 4-step PRACH and 2-step PUSCH, which has negative impact on the PRACH detection of the 4-step RACH and PUSCH decoding of the 2-step RACH. This is especially problematic in the case that ROs are shared between 2-step RACH and 4-step RACH. 
The only motivation to have the PRACH and PUSCH in the same slot seems to be in the NR-U case to save some possible additional LBT time. However, in last RAN1 meeting, it has been agreed at least support separate LBTs for MsgA PRACH and PUSCH respectively, for 2-step RACH for NR-U. Therefore, there is no strong motivation to support PRACH and PUSCH in the same slot.
[bookmark: OLE_LINK35]Proposal 16: Transmit PRACH and PUSCH in the same slot is not supported.
Conclusions
In this contribution, we discussed the channel structure for 2-step RACH. Based on the discussion, we have the following observations and proposals.
Observation 1: Intra-slot frequency hopping will cause PO collision if there is no guard period between two hops.
Observation 2: The mapping ratio per configuration is not a single value for both SSB-to-RO association pattern period and SSB-to-RO association period.
Observation 3: Deriving the mapping ratio based on SSB-to-RO association pattern period may introduce large latency between MsgA preamble and PRU.
Observation 4: Defining a period B starting later than the period A can enable the RO in the end of period A mapping to the PO in the front of the next period A.
Observation 5: Longer duration of period A may lead to larger potential latency, while shorter duration of period A may make more ROs unusable.

Proposal 1: For UEs in RRC_IDLE/INACTIVE state, the MCS table of ‘qam64’ is applied and the value range of MCS index is 0~7.
Proposal 2: For UEs in RRC_CONNECTED state, the MCS table can be ‘qam64’ or ‘qam64LowSE’, and the value range of MCS index is 0~15.
Proposal 3: For UEs in RRC_IDLE/INACTIVE state, the time offset between PRACH and PUSCH can be indicated by the parameter K2 in the TDRA table with a range of value in between 1 and 32.
Proposal 4: For UEs in RRC_CONNECTED state, the TDRA parameters can be separately configured.
Proposal 5: The number of configured DMRS sequence can be {1, 2, 4, 8}.
Proposal 6: Support multiple DMRS sequences when transform precoding is enabled, and a list of nPUSCH-Identity can be configured.
Proposal 7: A list of DMRS ports can be explicitly configured for 2-step RACH.
Proposal 8: Guard period between two hops of intra-slot frequency hopping should be supported.
Proposal 9: UE is not expected that a PUSCH occasion including guard period span across the slot boundary, or the length of the last PO should be truncated if the PUSCH occasion including guard period span across the slot boundary.
[bookmark: _GoBack]Proposal 10: For a UE in RRC_CONNECTED state, confirm the working assumption that reuse the preamble group based method as defined for RRC_IDLE/INACTIVE state.
Proposal 11: For a UE in RRC_CONNECTED state, if MsgA PUSCH is configured, the number of MsgA PUSCH configurations can be different from that of UEs in RRC_IDLE/INACTIVE state.
Proposal 12: The criterion for the UE’s selection of MsgA PUSCH configuration should be specified based on the MCS, resource size and power control parameters of each PUSCH configuration.
Proposal 13: Preamble to PRU mapping ratio is a single value per SSB-to-RO association period, which is implicitly derived by the total numbers of valid preambles and valid PRUs in the SSB-to-RO association period.
Proposal 14: The mapping is defined between the preambles within the period A and the PRUs in the corresponding period B. 
· Period A can be PRACH configuration period or SSB-to-RO association period
· Period B has the same duration as period A, while the starting point is N slots after the starting point of the corresponding period A, where N is the single time offset configured for MsgA PUSCH configuration.
Proposal 15: The timing for MsgA PRACH and PUSCH transmission should be both assumed as . 
Proposal 16: Transmit PRACH and PUSCH in the same slot is not supported.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]References
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