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In RAN1#104 e-meeting, type A PUSCH repetitions for Msg3 was extensively discussed which focused on the high level aspects. The following agreements were achieved:
	Agreements:
· For indication of the number of repetitions for Msg3 initial transmission, down-select one option from the options below.
· Option1: UL grant scheduling Msg3.
· FFS details.
· FFS fallbackRAR UL grant. 
· Note: Optimization specific for fallbackRAR UL grant in 2-step RACH is not considered in Rel-17 CovEnh WI, if supported.
· Option2: DCI format 1_0 with CRC scrambled by RA-RNTI
· FFS details. 
· Option3: SIB1 only
· Any modifications of RAR UL grant or DCI format 1_0 with CRC scrambled by RA-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the RAR or DCI format 1_0 with CRC scrambled by RA-RNTI respectively

Agreements:
· For indication of the number of repetitions for Msg3 re-transmission, down-select one option from the options below.
· Option1: DCI format 0_0 with CRC scrambled by TC-RNTI.
· FFS details.
· Any modifications of DCI format 0_0 with CRC scrambled by TC-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the DCI format 0_0 with CRC scrambled by TC-RNTI.
· Option2: Can be determined based on the repetition number  for  Msg3 initial transmission
Agreements:
Support inter-slot frequency hopping for repetition of Msg3 initial and re-transmission.
· FFS details, e.g., signaling etc.

Agreements:
For Msg3 PUSCH repetition,  the following options are considered, aiming for down-selection in RAN1#104b-e:
· Option 1-1: For gNB scheduled Msg3 PUSCH repetition without UE request,
· A UE indicates to support of Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· For a UE supporting Msg3 PUSCH repetition, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· FFS details if any.
· Option 1-2: For gNB scheduled Msg3 PUSCH repetition without UE request,
· gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· For UE does not support Msg3 PUSCH repetition, UE transmits Msg3 PUSCH without repetition
· For UE does support Msg3 PUSCH repetition, UE transmits Msg3 PUSCH with repetition as indicated by gNB and UE uses, e.g., separate DMRS configuration or UCI multiplexing with Msg3 PUSCH (or other ways)
· Note: e.g., this can be for differentiation between UEs not supporting Msg3 PUSCH repetition and Rel-17 CE UEs supporting Msg3 PUSCH repetition or between RACH procedure with Msg3 PUSCH repetition and Msg3 PUSCH without repetition, etc.
· gNB blindly decodes Msg3 PUSCH with two different assumptions, w/ and w/o repetition.
· FFS details if any.
· Option 2-1: For UE triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· A UE can trigger RACH procedure with Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· If Msg3 PUSCH repetition is triggered by UE, gNB decides the number of repetitions for Msg3 PUSCH 3 (re)-transmission.  
· FFS details if any.
· Option 2-2: For UE triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· If Msg3 PUSCH repetition is scheduled, UE transmits Msg3 PUSCH with or without repetition. If UE transmits Msg3 PUSCH repetition, the number of repetition follows the indication of gNB and UE uses e.g., separate DMRS configuration or UCI multiplexing with Msg3 PUSCH (or other ways)
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· FFS details if any.
· Other options are not precluded. 



In this contribution, we provide our views on coverage UE identification, repetition indication for Msg3 PUSCH and frequency hopping.
Discussion
Early identification of coverage enhancement UE
Currently, the RACH configuration, e.g. the time-frequency resources for RACH transmission, the preamble group, the association between SSB and RO, etc., is carried by SIB1 which is common in a serving cell.  As shown in Figure 1, gNB has no idea with whether the UE is a legacy UE or a coverage enhancement UE. 


[bookmark: _Ref68169589]Figure 1: Illustration on overall CBRA procedure
Considering Msg3 PUSCH is transmitted with different manners for legacy UE and coverage enhancement UE, there would be some issues if the gNB cannot identify the UE capability which is described in Figure 2:
· If the repetition number of Msg3 PUSCH transmission needs to be indicated, gNB cannot indicate the repeated transmission as it has no way to determine which UE’s Msg3 PUSCH should be transmitted with repetition. Subsequently, the coverage of Msg3 PUSCH associated with a coverage enhancement UE may have no chance to be enhanced.
· At gNB side, it has to try to receive the Msg3 PUSCH with two assumptions, i.e. with and without repetition. Considering there are plenty of legacy UEs don’t support Msg3 PUSCH repetition, blindly detecting Msg3 PUSCH on every occasion certainly increases the complexity.
· At gNB side, it has to always assume the Msg3 PUSCH is transmitted with a repetition manner when scheduling other UL channels so as to protect the Msg3 PUSCH transmission. Consequently, more restrictions are introduced for scheduling.


[bookmark: _Ref68169759]Figure 2: Ambiguity on Msg3 transmission and reception due to ambiguity on UE capability.
In order to make sure Msg3 PUSCH repetition Type A can be enabled for a coverage enhancement UE when necessary, it is critical that the gNB identifies which UEs are CE-capable before it enables Msg3 PUSCH repetition. Accordingly, four options aiming at achieving the same understanding on Msg3 PUSCH transmission between gNB and UE were identified as captured in the introduction section.
Basically, the potential solutions can be classified into two different directions, i.e. whether gNB can obtain the information about Msg3 PUSCH repetition before it schedules the Msg3 PUSCH. 
· Option 1-1: Coverage enhancement UE and other UEs cannot share RO or preambles in case of shared ROs. Network can recognize whether a UE support Msg3 PUSCH repetition via the RO where preamble is transmitted or the transmitted preamble indices. The gNB doesn’t need to blindly detect Msg3 PUSCH with different assumptions, i.e. with and without repetitions. More importantly, gNB can schedule other UL channels based on the precise information on Msg3 PUSCH. In the other words, there is no need to reserve resources for the purpose of protecting potential Msg3 PUSCH repetition. Consequently, there will be much less restriction on uplink scheduling and the system would be more spectrum-efficiency.
· Option 1-2: The fundamental idea is that a Rel-17 gNB schedules an Msg3 PUSCH totally based on its own interest and blindly detects every Msg3 PUSCH with different assumptions. The gNB cannot identify coverage enhancement UE and other UE before receiving Msg3 PUSCH. As mentioned in the aforementioned part, it will increase the complexity at gNB side which comes from the efforts on detecting non-repeated Msg3 PUSCH with the repetition hypothesis. It should be noted that there will be plenty of non-coverage enhancement UEs in a cell in the near future.  It doesn’t make sense to increase gNB complexity significantly without clear benefits for the system. Furthermore, in order to protect Msg3 PUSCH transmission, gNB has to schedule all the other UL channels with the assumption that Msg3 PUSCH is repeated. It will introduce significant restrictions on scheduling and cause waste of resources. In Figure 3, assuming four Msg3 PUSCHs are scheduled wherein only one Msg3 PUSCH is transmitted with three repetitions. As gNB has no idea about the repetition status before detecting Msg3 PUSCH, it has to schedule any other UL channels (take normal PUSCH as an example) on the resources without the possibility of transmitting Msg3 PUSCH repetition.  It is obvious that the scheduling flexibility and resource utilization is jeopardized. The situation will be more complicated if the number of scheduled Msg3 PUSCHs and the number of repetitions goes up.


[bookmark: _Ref68169854]Figure 3: Example on scheduling restriction and resource wasting due to ambiguity on Msg3 PUSCH.
· Option 2-1: It is basically the same as option 1-1 except the coverage enhancement UE and the other UE can share RO and preambles.  The gNB schedules a Msg3 PUSCH with repetition only if receives the corresponding preamble on the ROs particular for coverage enhancement UE.  If a coverage enhancement UE transmits preamble on the RO which is also available for legacy UE, gNB regard it as a legacy UE and no repetition is expected. 
· Option 2-2: From our understanding, it is same as option 1-2 as only a coverage enhancement UE can support Msg3 PUSCH repetition.  
Observation 1: Both option 1-2 and option 2-2 introduce significant scheduling restriction and additional complexity at gNB side. 

Based on the previous analyses, we have the following proposal:
Proposal 1:  Further study option 1-1 and option 2-1 for coverage UE early identification.

One concern on option 1-1 and 2-1 is that these two options will introduce additional RACH configuration. Considering RACH configuration has been used for identifying 4-step RACH and 2-step RACH, and the likelihood of RedCap UE identification via RACH configuration, at least four separate sets of RACH resources including RO and preambles would exist simultaneously in the system. In theory, the more RACH configurations in the cell, the more restrictions on uplink transmission. Therefore, introducing multiple RACH configurations for the purpose of coverage enhancement UE early identification is not preferred.  In Figure 4, assuming RACH configuration index is 27, which is shown in the table below. Additionally, assuming the SCS of initial UL BWP is 15 kHz and each RO occupies 6 RBs in frequency domain. The BWP consists of 48 RBs and there are 8 SSB candidates in the cell. For simplicity, we assume the identification for different UE capabilities or different procedures is based on separate ROs. In this example, we assume the following identifications are needed:
· 4-step RACH and 2-step RACH
· RedCap UE and the legacy UE, assuming RedCap UE can only use 4-step RACH
· Coverage enhancement UE and the legacy UE, assuming coverage enhancement UE can only use 4-step RACH
Accordingly, at least four separate RACH configurations are needed.  As shown in Figure 4, multiple RACH configurations introduce significant overhead, i.e. 50% resources of the initial UL BWP are reserved for PRACH. In theory, gNB should avoid the collision between PRACH and the other UL transmissions in order to guarantee the detection performance of Msg1. Consequently, the resources configured for PRACH are all untouchable for any other uplink transmissions. 
Furthermore, the scheduler may suffer more if the multiple RACH configurations are not consecutive in frequency domain as the fragmented resources would be a big challenge for scheduling.
Observation 2: For option 1-1 and option 2-1, the overhead of PRACH would be an issue if separate RACH configurations are used for identification purpose.

Figure 4: Example on identification via separate RACH configurations.
Table 1: Random access configuration#27 for FR1 and paired spectrum/supplementary uplink.
	PRACH
Configuration 
Index
	Preamble format
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	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ], number of time-domain PRACH occasions within a PRACH slot
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PRACH duration
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	27
	0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	-
	-
	0



Another solution under the umbrella of both option 1-1 and 2-1 is to use separate preamble groups with shared ROs. It will be helpful to reduce the overhead issue coming with multiple RACH configurations. However, it will degrade the capacity of random access remarkably. Take the previous scenario as example, there are four cases needed to be differentiated. Accordingly, preambles need to be classified into four groups with at most 16 preambles for each group. It not only impacts the performance of random access for coverage enhancement UE and RedCap UE but also the legacy Rel-15 and Rel-16 UE, which is not preferred.
Observation 3: For option 1-1 and option 2-1, the capacity of random access will be degraded if separate preamble groups are adopted for differentiating different UEs.

In order to overcome the drawbacks of option 1-1 and option 2-1, using separate ROs defined by the single RACH configuration for coverage enhancement UE identification should be pursued.  Considering both legacy UE and coverage enhancement UE initiate RACH based on the RACH-related information obtained from SIB1, the early identification mechanism should be backward compatible. As shown in Figure 4, a SSB-to-RO mapping cycle within a SSB-to-RO association period occupies 8 ROs. Legacy UE selects one of the eight ROs within a SSB-to-RO mapping cycle to transmit preamble. The remaining two ROs within the SSB-to-RO association period are not associated with any SS/PBCH blocks and cannot be used for transmitting preamble.  If these remaining ROs which are unavailable for legacy UE can be used for coverage enhancement UE, no additional RACH configuration is needed. Another merit of this solution is fully backward compatible as there is zero impact on the legacy UE. One example is shown in Figure 5 wherein the same configuration as Figure 4 is adopted. There are two remaining ROs within each SSB-to-RO association period and 8 SS/PBCH blocks needed to be mapped to RO. Similar to the current mechanism, an ssb-perRACH-OccasionAndCB-PreamblesPerSSB can be configured for the remaining ROs which are available ONLY for Rel-17 coverage enhancement UE.  Table 2 shows the exemplary configuration of ssb-perRACH-OccasionAndCB-PreamblesPerSSB for remaining RO, which can fully reuse the current IE structure. We provide an example with assuming N = 1 and R = 64 which define the mapping rule among remaining RO, SSB and preamble.  As shown in Figure 5, the 8 SSBs can be mapped to remaining ROs within 4 SSB-to-RO association periods, which can be defined as SSB-to-RemainingRO association period for coverage enhancement UE.
Table 2: ssb-perRACH-OccasionAndCB-PreamblesPerSSB over remaining ROs only available for CE UE.
	ssb-perRACH-OccasionAndCB-PreamblesPerSSB   CHOICE {
        oneEighth                                   ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        oneFourth                                   ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        oneHalf                                     ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        one                                         ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        two                                         ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32},
        four                                        INTEGER (1..16),
        eight                                       INTEGER (1..8),
        sixteen                                     INTEGER (1..4)




[bookmark: _Ref68170326]Figure 5: Example on SSB-to-RemainingRO association period for coverage enhancement UE.

In the following table, we summarize the difference between separate RACH configuration based solutions and remaining RO based solution.
Table 3 Difference between separate RACH configuration based solutions and remaining RO based solution.
	Solutions
	Separate RACH configuration
	Reuse Remaining ROs

	Configurations
	Additional RACH configuration set is needed, i.e. separate RACH-ConfigCommon. 
The signaling overhead is large.
	Almost reuse the current RACH-ConfigCommon. 
Only one additional IE, i.e. ssb-perRACH-OccasionAndCB-PreamblesPerSSB, may be needed to define the mapping rule among remaining RO, SSB and preambles.
The signaling overhead is small.

	PRACH overhead
	Multiple RACH configurations reserve more resources for PRACH. The more RACH configurations in the system, the more overhead of PRACH.
	No additional PRACH overhead compared to the current mechanism.

	Scheduling restriction
	Multiple RACH resource sets introduce more scheduling restrictions.
	No additional scheduling restriction compared to the current mechanism.

	Backward compatible
	Impacts the random access capacity of legacy UE if separate preamble groups are used for identification purpose.
	Fully backward compatible as remaining RO does impact legacy UE.



Proposal 2:  For option 1-1 and option 2-1, remaining RO which are unavailable to legacy UEs could be used for coverage enhancement UE identification.

Repetition indication for initial Msg3 PUSCH transmission and Msg3 PUSCH re-transmission
In RAN1#104 e-meeting, the mechanism of indicating repetition number of Msg3 PUSCH was heatedly discussed and three options were identified as the potential solutions.
	Agreements:
· For indication of the number of repetitions for Msg3 initial transmission, down-select one option from the options below.
· Option1: UL grant scheduling Msg3.
· FFS details.
· FFS fallbackRAR UL grant. 
· Note: Optimization specific for fallbackRAR UL grant in 2-step RACH is not considered in Rel-17 CovEnh WI, if supported.
· Option2: DCI format 1_0 with CRC scrambled by RA-RNTI
· FFS details. 
· Option3: SIB1 only
· Any modifications of RAR UL grant or DCI format 1_0 with CRC scrambled by RA-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the RAR or DCI format 1_0 with CRC scrambled by RA-RNTI respectively



For option 2 and option 3, DCI format 1_0 with CRC scrambled by RA-RNTI and SIB1 are used to indicate the repetition respectively.  It should be noted that both DCI format 1_0 with CRC scrambled by RA-RNTI and SIB1 can be received by a bunch of UEs in the cell. Typically, different UE has different requirement on coverage, e.g. a cell-edge UE needs more coverage efforts while the cell-center UE doesn’t.  Option 2 and option 3 cannot indicate Msg3 PUSCH repetition in a UE-specific manner.  Therefore, all UEs with coverage enhancement capability have to transmit Msg3 PUSCH with the common indication. One example is that a cell-center UE has to transmit Msg3 PUSCH with the same repetition number as that of a cell-edge UE. It wastes uplink resources and introduces unnecessary scheduling restrictions.
 Option 1 can achieve UE-specific indication as the UL grant can only be received by the UE(s) transmitted the relevant preamble.  The content of RAR UL grant is shown in Table 4.  The functionality of each bit field carried by RAR UL grant has been applied in the current network, so we prefer do NOT change any useful bit field listed in Table 4. Furthermore, MAC PDU for random access response consists of multiple MAC RARs, wherein a MAC RAR can associate with either coverage enhancement UE or non-coverage enhancement UE. The payload of the current RAR UL grant has to be maintained. Otherwise, UEs cannot decode the MAC PDU correctly.
Table 4: Random Access Response Grant Content field size.
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	PUSCH frequency resource allocation
	14

	PUSCH time resource allocation
	4

	MCS
	4

	TPC command for PUSCH
	3

	CSI request
	1



As CSI request bit field is reserved which is useless for legacy UE, it can be used to indicate the repetition number of Msg3 PUSCH.  There are two directions to exploit the reserved bit:
· Use the 1 bit to indicate the repetition number directly. Up to 2 repetition number can be indicated with this way, e.g. repetition#1 and repetition#2 or with repetition and without repetition.  
· Use the 1 bit to indicate which TDRA table is used for time domain resource allocation. The PUSCH time resource allocation bit field indicates resource allocation and repetition simultaneously once the coverage enhancement specific TDRA table is indicated. The TDRA table with repetition column should be predefined or configured for coverage enhancement UE additionally.  
Proposal 3: The 1 reserved bit carried by RAR UL grant should be used to indicate the repetition number of Msg3 PUSCH.

It should also be noted that the re-transmission of Msg3 PUSCH can only be scheduled by DCI format 0_0, which means repetition is not supported in the current specification. Similar to initial transmission of Msg3 PUSCH, the repetition indication can be included in the DCI format 0_0. However, it may bring significant specification impacts, e.g. the DCI size budget and the efforts on how to identify the CE-capable UE. Typically, gNB should indicate a sufficient repetition number for initial transmission in order to compensate the performance gap. Link adaptation can also be achieved by the retransmission and the repetition number of initial transmission is already indicated by gNB. The overall reliability of Msg3 PUSCH can be guaranteed by combination and repetition already, there is no need to further indicate another repetition number for retransmission. The most straightforward and reasonable way for Msg3 re-transmission is to follow the repetition number of initial transmission.
Proposal 4: The repetition number of Msg3 re-transmission should follow that of initial transmission. 

Other issues for Msg3 PUSCH repetition type A
In RAN1#104e meeting, it was agreed that inter-slot frequency hopping for repetition of Msg3 initial and re-transmission is supported.  The detailed signaling is still FFS.
Before jumping into the detailed signaling design, we should determine whether to support inter-slot frequency hopping and intra-slot frequency hopping for repetition of Msg3 simultaneously.  As shown in Figure 6, intra-frequency hopping requires at least one DMRS symbol in each hop, which is defined in TS38.211.  The DMRS density for intra-slot hopping is higher than that of inter-slot hopping if the same DMRS configuration is applied.  On the other hand, frequency hopping gain can be achieved via inter-slot frequency hopping as well. From this perspective, inter-slot frequency hopping for Msg3 PUSCH repetition is sufficient.


[bookmark: _Ref68249597]Figure 6: Intra-slot and Inter-slot frequency hopping for Msg3 PUSCH repetition.
Consequently, the current frequency hopping flag can be reused to indicate whether inter-slot frequency hopping is enabled or not in case of repetition is indicated for Msg3 PUSCH. Otherwise, frequency hopping flag is used to indicate whether intra-slot frequency is enabled or not.
Proposal 5: Frequency hopping is indicated via the frequency hopping flag carried by RAR UL grant:
· For Msg3 PUSCH with repetition, frequency hopping flag indicates whether inter-slot frequency hopping is enabled or not.
· For Msg3 PUSCH without repetition, frequency hopping flag indicates whether intra-slot frequency hopping is enabled or not.

Similar to inter-slot frequency hopping, only redundancy version #0 can be used for initial Msg3 PUSCH transmission as only one-slot transmission is supported. In the current specification, the RV sequence for PUSCH repetition is determined by the RV of the first repetition. If only RV#0 can be used for Msg3 PUSCH, the RV sequence applied to the repetitions has to start with RV#0, i.e. {RV#0, RV#2, RV#3, RV#1}. If the repetition number of Msg3 PUSCH is larger than or equal to 4, the RV sequence doesn’t make any difference as all redundancy versions traverse at least once. If the repetition number of Msg3 PUSCH can be smaller than 4, it is worth to study whether different redundancy version can be indicated for the initial Msg3 PUSCH transmission.
Proposal 6: Study the necessity of indicating the redundancy version for the initial Msg3 PUSCH transmission.
Currently, the MAC entity shall start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission once the Msg3 is transmitted. If Msg3 PUSCH repetition is enabled, there are two directions on when to start the ra-ContentionResolutionTimer: 
· Option1: the MAC entity only starts the ra-ContentionResolutionTimer after the end of the Msg3 transmission, i.e. after the end of the last Msg3 PUSCH repetition. 
· Option2: the MAC entity starts and restarts the ra-ContentionResolutionTimer after each Msg3 PUSCH repetition. 
One example is shown in Figure 7 for the above two options. Typically speaking, Msg3 PUSCH repetition is enabled only when the coverage is pretty bad. In the other words, it is most likely that gNB need to receive all the repetitions in order to successfully decode Msg3 PUSCH. If MAC entity can start the ra-ContentionResolutionTimer after each Msg3 PUSCH repetition, UE has to monitor PDCCH in vain if gNB doesn’t decode individual Msg3 PUSCH transmission correctly. On the other hand, the cancelling operation at UE side need processing power, e.g. at least T2 before the start of the to-be-cancelled PUSCH is needed. It needs further study the timeline issue at least for the back-to-back repetition.


[bookmark: _Ref68594794]Figure 7: Illustration on how MAC entity starts ra-ContentionResolutionTimer

Proposal 7: MAC entity should start and restart ra-ContentionResolutionTimer in the first symbol after the end of the last Msg3 PUSCH repetition.
Conclusion
This contribution discussed the mechanisms of enhancements for Msg3 PUSCH. We have the following observations:
Observation 1: Both option 1-2 and option 2-2 introduce significant scheduling restriction and additional complexity at gNB side. 
Observation 2: For option 1-1 and option 2-1, the overhead of PRACH would be an issue if separate RACH configurations are used for identification purpose.
Observation 3: For option 1-1 and option 2-1, the capacity of random access will be degraded if separate preamble groups are adopted for differentiating different UEs.
Accordingly, we have the following proposals:
Proposal 1:  Further study option 1-1 and option 2-1 for coverage UE early identification.
Proposal 2:  For option 1-1 and option 2-1, remaining RO which are unavailable to legacy UEs could be used for coverage enhancement UE identification.
Proposal 3: The 1 reserved bit carried by RAR UL grant should be used to indicate the repetition number of Msg3 PUSCH.
Proposal 4: The repetition number of Msg3 re-transmission should follow that of initial transmission. 
Proposal 5: Frequency hopping is indicated via the frequency hopping flag carried by RAR UL grant:
· For Msg3 PUSCH with repetition, frequency hopping flag indicates whether inter-slot frequency hopping is enabled or not.
· For Msg3 PUSCH without repetition, frequency hopping flag indicates whether intra-slot frequency hopping is enabled or not.
Proposal 6: Study the necessity of indicating the redundancy version for the initial Msg3 PUSCH transmission.
Proposal 7: MAC entity should start and restart ra-ContentionResolutionTimer in the first symbol after the end of the last Msg3 PUSCH repetition.
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