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Introduction
A work items on NR coverage enhancement was approved [1]. One of objectives of this work item is Msg.3 PUSCH enhancements such as
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg.3
This document provides our view on Type A PUSCH repetitions for Msg.3.
Discussion
Differentiation mechanism for Msg.3 repetition
Additional support of using separate RO for requesting Msg.3 repetition
In RAN1#105e, following was agreed.
Agreement:
· For requesting Msg.3 PUSCH repetition, support the following.
· Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
· FFS: Whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg.3 repetition for a UE.
· FFS: Definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or with preambles for both 4-step RACH and 2-step RACH)
· FFS: Whether or not to additionally support one (and only one) more option.
· E.g., Option 2; Use separate RO configured by a separate PRACH configuration index from legacy UE.
· E.g., Option 3: Use separate RO, which include
· The separate RO configured by a separate RACH configuration index from legacy UE, and
· The remaining RO (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission.
At least to use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs was agreed. The FFS is whether to support one more option. In 2-step RACH, the network has the flexibility to configure 1) Shared RO but separate preambles for 2-step RACH and 4-step RACH; 2) Separate ROs are configured for 2-step RACH and 4-step RACH. Then, to support Option 2 (i.e., use separate RO configured by a separate PRACH configuration index from legacy UE) seems straightforward direction as it allows more preambles especially the number of SSBs are large. The mechanism of 2-step RACH could be reused.
Proposal 1: For requesting Msg.3 PUSCH repetition, additionally support Option 2, i.e., use separate RO configured by a separate PRACH configuration index from legacy UE.

Details of using separate preambles of shared RO for requesting Msg.3 repetition
For requesting Msg.3 repetition with common configuration of PRACH occasions with 4-step RACH, similar to 2-step RACH, a UE would be provided at least following parameters.
· [bookmark: _Hlk83700919]A number  of SS/PBCH block indexes associated with one PRACH occasion (this parameter is the same as the legacy one).
· A number  of CB preambles per SS/PBCH block index per valid PRACH occasion
The basic principle of SSB-to-RO mapping could be same as in Rel.16. For example,
· Option 1:
· If , one SS/PBCH block index is mapped to  consecutive valid PRACH occasions and  contention-based preambles with consecutive indexes associated with the SS/PBCH block index per valid PRACH occasion start from preamble index . 
· If ,  contention-based preambles with consecutive indexes associated with SS/PBCH block index , , per valid PRACH occasion start from preamble index , where  is an integer multiple of .
The difference compared with the introduction of 2-step RACH is that start position of preamble index is after 4-step RACH preambles for 2-step RACH and after 2-step RACH preambles for Msg.3 repetition. Option 1 seems work in case RACH occasion is shared among 4-step RACH, 2-step RACH and Msg.3 repetition requesting. However, in Rel.17 PRACH resource partitioning for multiple Rel.17 features (not only for CovEnh, but also for RedCap, SDT, and RAN slicing) would be necessary. In this case, the predetermined order and the accumulation of PRACH partitioning resource usage are required in order to determine the start position of preamble index.
Instead of relative indication of Option 1, to introduce new absolute parameter like ra-PreanbleStartIndex-Msg3Repetition could be considered. This parameter can be interpreted that function specific offset for starting position of preamble index. If such parameter is used, SSB-to-RO mapping could be as follows.
· Option 2:
· If , one SS/PBCH block index is mapped to  consecutive valid PRACH occasions and  contention-based preambles with consecutive indexes associated with the SS/PBCH block index per valid PRACH occasion start from preamble index indicated by ra-PreanbleStartIndex-Msg3Repetition. 
· If ,  contention-based preambles with consecutive indexes associated with SS/PBCH block index , , per valid PRACH occasion start from preamble index , where  is an integer multiple of  and  is provided by ra-PreanbleStartIndex-Msg3Repetition.
In Option 2, in case RACH occasion is shared among multiple Rel.17 features, by providing function specific offset for staring position of preamble index, such as ra-PreambleStartIndex-Msg3Repetition, ra-PreambleStartIndex-RedCap, ra-PreambleStartIndex-SDT, and ra-PreambleStartIndex-RANSlicing, specification can be simple and good forward compatibility. For example, UE which does not support 2-step RACH but supports Msg.3 repetition is not required to interpret 2-step RACH signalling.
Proposal 2: For requesting Msg.3 repetition with common configuration of PRACH occasions with 4-step RACH, following parameters should be provided.
· A number N of SS/PBCH block indexes associated with one PRACH occasion (this parameter is the same as the legacy one).
· A number  of CB preambles per SS/PBCH block index per valid PRACH occasion
· An offset ra-PreanbleStartIndex-Msg3Repetition for starting position of preamble index.

In case RACH occasion is shared between legacy UE and UE requesting Msg.3 repetition, one of FFS is whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle. Such mask has been introduced in 2-step RACH procedure in Rel.16. The main benefits would be that network can reserve RACH resource for 2-step RACH in subset of RO, so more RACH resources can be reserved for other purposes like contention-free based RACH. Our view is that in Rel.17, function specific PRACH mask could be considered, i.e., the PRACH transmission can be on a subset of PRACH occasions associated with a same SS/PBCH block index within an SSB-RO mapping cycle for a UE provided with a PRACH mask index by Msg3Repetition-SSB-SharedRO-MaskIndex.
Proposal 3: For requesting Msg.3 repetition with common configuration of PRACH occasions with 4-step RACH, a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg.3 repetition for a UE is introduced.

Indication of the number of repetitions for Msg.3
Indication of the number of repetitions for Msg.3 initial transmission
In RAN1#106e, following alternatives were agreed for down selection for the TDRA table selection or use of repurposed information field.
· Alt.1: If TDRA information field is chosen, introducing a new configurable TDRA table including the repetition factors.
· The new TDRA table is configured by SIB1, with selecting one of the two options below.
· Option 1: The new TDRA table includes separate new indication for K2, mapping type, SLIV and repetition factor.
· Option 2: The new TDRA table includes legacy indication for K2, mapping type and SLIV from legacy TDRA table, and new indication for repetition factor.
· If new TDRA table is not configured, the legacy default TDRA table is used, and repetition factor K=1 is applied.
· Alt.2: If MCS information field is chosen, repurpose the MAC information field as follows.
· X MSB bits of the MCS information field are used for repetition indication.
· Alt.3: If TPC information field is chosen, repurpose the TPC information field by selecting one of the two options below.
· Option 1: X LSB bits of the TPC information field are used for repetition indication.
· Option 2: A predefined TPC command table with including repetition factor K is introduced.
Our preference is Alt.1, i.e., the number of repetitions is configured in a TDRA list in SIB similar to PUSCH repetition Type A in Rel.16 and the number of repetitions for Msg.3 initial transmission is indicated by TDRA in UL grant scheduling Msg.3. This does not impact the legacy UE interpretation of the RAR. In our view, the TDRA list for CovEnh UE is not necessarily to be included in SIB1 since it would not be required to have the fast access for coverage enhancement. If RAN2 see the issue on SIB size, it can be discussed in RAN2. Therefore, the overhead is not our concern. In Alt.1, Option 2 may require less overhead than Option 1 since Option 2 could realize the new TDRA table by just picking up index from legacy TDRA table with repetition number.
Proposal 4: For indication of the number of repetitions, TDRA information field with introducing a new TDRA table including the repetition factors (Alt.1) is supported.

On TDRA table selection, following options were agreed for down selection in RAN1#106e.
· Option 1:
· When a UE requests Msg.3 repetition, the new TDRA table or repurposed information field is applied. gNB schedules Msg.3 with or without repetition for the UE requesting Msg.3 repetition.
· Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg.3 repetition (including legacy UE), the legacy TDRA table or legacy information field is applied. gNB schedules Msg.3 without repetition for the UE not requesting Msg.3 reptition.
· Option 2:
· When a UE requests Msg.3 repetition, gNB schedules Msg.3 with or without repetition by respectively using the new TDRA table or legacy TDRA table; or gNB schedules Msg.3 with or without repetition by respectively using repurposed information field or legacy interpretation of information field. Whether the UE should apply the new or the legacy TDRA table, or apply repurposed or legacy interpretation of the information field, is indicated by gNB.
· FFS: Details, e.g., implicit or explicit indication or predefined
· Repetition factor K=1 is not included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg.3 repetition (including legacy UE), gNB schedules Msg.3 without repetition. The UE applies the legacy TDRA table, or the legacy interpretation of the information field.
In our view, additional indication for the TDRA table selection is not necessary. If repetition factor K=1 is included in the new TDRA table, Option 1 is sufficient.
Proposal 5: The TDRA table selection is determined by UE.
· When a UE requests Msg.3 repetition, the new TDRA table or repurposed information field is applied. gNB schedules Msg.3 with or without repetition for the UE requesting Msg.3 repetition.
· Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg.3 repetition (including legacy UE), the legacy TDRA table or legacy information field is applied. gNB schedules Msg.3 without repetition for the UE not requesting Msg.3 repetition.

Indication of the number of repetitions for Msg.3 retransmission
In RAN1#105e, following was agreed.
Agreement:
· For repetition indication of Msg.3 retransmission, select one options from the following two options.
· Option 1: Use the same mechanism as supported for Msg.3 initial transmission.
· Option 2: Use HARQ process number bit field in DCI format 0-0 with CRC scrambled by TC-RNTI.
We prefer the unified solution using TDRA also for retransmission,
Proposal 6: For the indication of the number of repetitions for Msg.3 retransmission, use the same mechanism as supported for Msg.3 initial transmission.

Candidate values for Msg.3 initial/retransmission repetitions
At least {1, 2, 4, 8} should be considered for the repetition factor for Msg.3 repetition. FFS whether additionally support {3, 7, 12, 16}, which is supported in Rel.16 repetition factor.
Proposal 7: At least {1, 2, 4, 8} should be considered for the repetition factor for Msg.3 repetition.

Frequency hopping
In RAN1#104e, whether to support intra-slot frequency hopping for Msg.3 PUSCH repetition was discussed. From link-level performance point of view, intra-slot frequency hopping may not provide gain over the inter-slot frequency hopping in case of repetition. However, if multiplexing between CE UE (with repetition) and non-CE UE (without repetition) is considered, the support of intra-slot frequency hopping would be useful to reduce the resource overhead for CE UE operation.
On signaling, in Rel.15/16, Msg.3 PUSCH intra-slot frequency hopping is enabled/disabled by 1 bit. If both intra-slot and inter-slot frequency hopping are supported, how to signal and configure the frequency hopping scheme should be considered. In our view, cell-specific configuration, i.e., SIB indicates hopping mode (intra-slot or inter-slot), would be sufficient at least for Rel.17.
Proposal 8: Support intra-slot frequency hopping for Msg.3 PUSCH repetition, including initial and retransmission.
Proposal 9: SIB indicates hopping mode (intra-slot or inter-slot) for Msg.3 PUSCH repetition.

Determination of available slots
The remaining issue is whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon. In RAN1#106e, following options were identified.
· Option 2-A: Additional explicit indication is introduced to indicate whether flexible slots/symbols configured via TDD-UL-DL-ConfigurationCommon are available for Msg.3 repetition.
· Option 2-A1: Introduce 1-bit RRC parameter in SIB1
· If the parameter is provided, flexible symbol indicated via TDD-UL-DL-ConfigurationCommon is available for Msg.3 repetition, otherwise, they are not available.
· Option 2-A2: Introduce InvalidSymbolPattern in SIB1
· The signaling design of InvalidSymbolPattern is the same as Rel.16.
· Option 2-A3: Introduce a bitmap indication in PDCCH with RA-RNTI
· Each bit of the bitmap corresponds to one slot or multiple slots configured with flexible symbols, and indicate whether the associated slot is available or not.
· FFS: How many bits of the bitmap and the dedicated association of the bitmap
· Option 2-C: No need additional indication
For PUSCH repetition Type A, it was agreed in RAN1#106e that semi-static flexible symbol is considered as available. If similar principle is applied, the determination of available slots for Msg.3 PUSCH repetition is based on TDD-UL-DL-Configcommon in addition to TDRA in the UL grant scheduling the Msg.3 PUSCH, i.e., Option 2-C. If flexible symbol can be indicated in TDRA for Msg.3 repetition, such flexible symbol can be used. Another possibility would be that whether semi-static flexible symbol(s) is intended for UL transmission or not is determined by UL grant scheduling the Msg.3 PUSCH which indicates “the slot where the assignment collided with semi-static flexible symbol can be available UL slot or not”.
Proposal 10: On semi-static flexible symbol handling for Msg.3 PUSCH repetition, either of following option should be supported.
· Option 2-C: No additional indication
· Determination of available slots for K repetitions is based on TDD-UL-DL-Configcommon in addition to TDRA in the UL grant scheduling the Msg.3 PUSCH repetition. If flexible symbol is indicated in the TDRA, Msg.3 PUSCH repetition can be transmitted on flexible symbol.
· Option 2-A3: Introduce a bitmap indication in PDCCH with RA-RNTI
· 1 bit flag corresponds to multiple slots configured with flexible symbols and indicate whether the slot where the assignment collided with semi-static flexible symbol can be available UL slot or not.

Support of joint channel estimation
Joint channel estimation can improve the coverage of Msg.3 repetition. However, in order to support joint channel estimation for Msg.3 repetition, how to indicate capability should be solved or whether all Msg.3 repetition capable UE to support phase continuity requirement for joint channel estimation should be considered. For capability indication, it may cause additional PRACH resource partitioning. In our view, if Msg.3 repetition is supported, the UE also should support joint channel estimation since it would be better for system perspective. If the this is not agreed, because of the PRACH resource partitioning, we think not to support joint channel estimation for Msg.3 repetition can be sufficient.
Proposal 11: For the support of joint channel estimation for Msg.3 repetition, following two options are considered. Our first preference is option 1.
· Option 1: Msg.3 repetition capable UE should always support joint channel estimation.
· Option 2: Joint channel estimation is not supported for Msg.3.

Conclusion
In this contribution, we provide our view on Msg.3 PUSCH for NR coverage enhancement. We made following proposals.
Proposal 1: For requesting Msg.3 PUSCH repetition, additionally support Option 2, i.e., use separate RO configured by a separate PRACH configuration index from legacy UE.
Proposal 2: For requesting Msg.3 repetition with common configuration of PRACH occasions with 4-step RACH, following parameters should be provided.
· A number N of SS/PBCH block indexes associated with one PRACH occasion (this parameter is the same as the legacy one).
· A number  of CB preambles per SS/PBCH block index per valid PRACH occasion
· An offset ra-PreanbleStartIndex-Msg3Repetition for starting position of preamble index.
Proposal 3: For requesting Msg.3 repetition with common configuration of PRACH occasions with 4-step RACH, a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg.3 repetition for a UE is introduced.
Proposal 4: For indication of the number of repetitions, TDRA information field with introducing a new TDRA table including the repetition factors (Alt.1) is supported.
Proposal 5: The TDRA table selection is determined by UE.
· When a UE requests Msg.3 repetition, the new TDRA table or repurposed information field is applied. gNB schedules Msg.3 with or without repetition for the UE requesting Msg.3 repetition.
· Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg.3 repetition (including legacy UE), the legacy TDRA table or legacy information field is applied. gNB schedules Msg.3 without repetition for the UE not requesting Msg.3 repetition.
Proposal 6: For the indication of the number of repetitions for Msg.3 retransmission, use the same mechanism as supported for Msg.3 initial transmission.
Proposal 7: At least {1, 2, 4, 8} should be considered for the repetition factor for Msg.3 repetition.
Proposal 8: Support intra-slot frequency hopping for Msg.3 PUSCH repetition, including initial and retransmission.
Proposal 9: SIB indicates hopping mode (intra-slot or inter-slot) for Msg.3 PUSCH repetition.
Proposal 10: On semi-static flexible symbol handling for Msg.3 PUSCH repetition, either of following option should be supported.
· Option 2-C: No additional indication
· Determination of available slots for K repetitions is based on TDD-UL-DL-Configcommon in addition to TDRA in the UL grant scheduling the Msg.3 PUSCH repetition. If flexible symbol is indicated in the TDRA, Msg.3 PUSCH repetition can be transmitted on flexible symbol.
· Option 2-A3: Introduce a bitmap indication in PDCCH with RA-RNTI
· 1 bit flag corresponds to multiple slots configured with flexible symbols and indicate whether the slot where the assignment collided with semi-static flexible symbol can be available UL slot or not.
Proposal 11: For the support of joint channel estimation for Msg.3 repetition, following two options are considered. Our first preference is option 1.
· Option 1: Msg.3 repetition capable UE should always support joint channel estimation.
· Option 2: Joint channel estimation is not supported for Msg.3.
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Appendix A: Agreements in previous meetings
RAN1#104e
Agreements:
· For Msg.3 PUSCH repetition, the following options are considered, aiming for down selection in RAN1#104b-e.
· Option 1-1: For gNB scheduled Msg.3 PUSCH repetition without UE request
· A UE indicates to support of Msg.3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· For a UE supporting Msg.3 PUSCH repetition, gNB decides whether to schedule Msg.3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· FFS: Details if any
· Option 1-2: For gNB scheduled Msg.3 PUSCH repetition without UE request
· gNB decides whether to schedule Msg.3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· For UE does not support Msg.3 PUSCH repetition, UE transmits Msg.3 PUSCH without repetition.
· For UE does not support Msg.3 PUSCH repetition, UE transmits Msg.3 PUSCH with repetition as indicated by gNB and UE uses, e.g., separate DMRS configuration or UCI multiplexing with Msg.3 PUSCH (or other ways).
· Note: E.g., this can be for differentiation between UEs not supporting Msg.3 PUSCH repetition and Rel.17 CE UEs supporting Msg.3 repetition or between RACH procedure with Msg.3 PUSCH repetition and Msg.3 PUSCH without repetition, etc.
· gNB blindly decodes Msg.3 PUSCH with two different assumptions, w/ and w/o repetition.
· FFS: Details if any
· Option 2-1: For UE triggered Msg.3 PUSCH repetition with gNB indicating the number of repetitions
· A UE can trigger RACH procedure with Msg.3 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 specification impact.
· If Msg.3 PUSCH repetition is triggered by UE, gNB decides the number of repetitions for Msg.3 PUSCH (re) transmission.
· FFS: Details if any
· Option 2-2: For UE triggered Msg.3 PUSCH repetition with gNB indicating the number of repetitions
· gNB decides whether to scheduled Msg.3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· If Msg.3 PUSCH repetition is scheduled, UE transmits Msg.3 PUSCH with or without repetition. If UE transmits Msg.3 PUSCH repetition. the number of repetitions follows the indication of gNB and UE uses e.g., separate DMRS configuration or UCI multiplexing with Msg.3 PUSCH (or other ways).
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may o rmay not have specification impact.
· FFS: Details if any
· Other options are not precluded/

Agreements:
· For indication of the number of repetitions for Msg.3 initial transmission, down select one option from the options below.
· Option 1: UL grant scheduling Msg.3
· 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.
· Option 2: DCI format 1-0 with CRC scrambled by RA-RNTI
· FFS: Details
· Option 3: SIB 1 only
· Any modifications of RAR UL grant or DCI format 1-0 with CRC scrambled by RA-RNTI for indicating Msg.3 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 Msg.3 retransmission, down select one option from the options below.
· Option 1: 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 Msg.3 repetitions shall not impact the legacy UE interpretation of the DCI format 0-0 with CRC scrambled by TC-RNTI.
· Option 2: Can be determined based on the repetition number for Msg.3 initial transmission

Agreements:
· Support inter-slot frequency hopping for repetition of Msg.3 initial and retransmission.
· FFS: Details, e.g., signalling etc.

RAN1#104bis-e
Agreements:
· For Msg.3 PUSCH repetition, support the following modified Option 2-1.
· Option 2-1: For UE requested Msg.3 PUSCH repetition with gNB indicating the number of repetitions,
· [bookmark: _Hlk70346284]A UE can request Msg.3 PUSCH repetition via separate PRACH resources (FFS details, e.g., separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions after SSB association, etc.)
· Whether a UE would request based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have specification impact.
· [bookmark: _Hlk70346306]If Msg.3 PUSCH repetition is requested by UE, gNB decides whether to schedule Msg.3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions for Msg.3 PUSCH (re)transmission.
· [bookmark: _Hlk70346354]FFS: The UE capability of supporting Msg.3 PUSCH repetition can be reported after initial access procedure as usual.
· FFS: Details if any

Agreements:
· For indication of the number of repetitions for Msg.3 initial transmission, Option 1 (i.e., using UL grant scheduling Msg.3) is adopted.
· FFS: Additionally using MAC RAR for indication

Agreements:
· For indication of the number of repetitions for Msg.3 retransmission, Option 1 (i.e., using DCI format 0-0 with CRC scrambled by TC-RNTI) is adopted.

Agreements:
· For the determination of RV for Msg.3 PUSCH repetition
· RV of the first repetition is determined in the same way as legacy.
· Use RV0 for the first repetition of Msg.3 PUSCH initial transmission.
· Use a dynamically indicated RV ID via DCI format 0-0 with CRC scrambled by TC-RNTI for the first repetition of Msg.3 PUSCH retransmission.
· FFS: Determination of the RV sequence

Working assumption:
· The number of repetitions is counted on the basis of available slots for Type A PUSCH repetitions for Msg.3.
· FFS: The determination of available slots

RAN1#105e
Agreement:
· A UE requests Msg.3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than an RSRP threshold.
· FFS: The determination of the RSRP threshold

Agreement:
· For requesting Msg.3 PUSCH repetition, support the following.
· Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
· FFS: Whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg.3 repetition for a UE.
· FFS: Definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or with preambles for both 4-step RACH and 2-step RACH)
· FFS: Whether or not to additionally support one (and only one) more option.
· E.g., Option 2; Use separate RO configured by a separate PRACH configuration index from legacy UE.
· E.g., Option 3: Use separate RO, which include
· The separate RO configured by a separate RACH configuration index from legacy UE, and
· The remaining RO (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission.

Working assumption:
· Using an information field from the existing information fields in RAR UL grant for indication of the number of repetitions of Msg.3 initial transmission.
· Down select only one from the following information fields in RAR UL grant for indication of the number of repetitions of Msg.3 initial transmission.
· TDRA information field with introducing a new TDRA table including the repetition factors.
· MCS information field
· TPC information field
· CSI request information field
· FDRA information field
· The total size of RAR UL grant does not change.
· Position of all fields in the bit sequence of the RAR UL grant does not change, regardless of whether they are repurposed or not.
· FFS: Details, e.g., TDRA table selection, or whether/how to indicate which interpretation UE should use for the repurposed information field (legacy vs repurposed interpretation), etc.

Agreement:
· For repetition indication of Msg.3 retransmission, select one options from the following two options.
· Option 1: Use the same mechanism as supported for Msg.3 initial transmission.
· Option 2: Use HARQ process number bit field in DCI format 0-0 with CRC scrambled by TC-RNTI.

Agreement:
· Use a fixed RV sequence [0 2 3 1] for repetition of Msg.3 initial and retransmission.
· The RV cycling for Msg.3 initial transmission follows the rule specified in the first row in Table 6.1.2.1-2 in TS38.214.
· The RV cycling for Msg.3 retransmission follows the rules specified in Table 6.1.2.1-2 in TS38.214.
· FFS: The RV cycling for Msg.3 is based on transmission occasion on available slot.

Conclusion:
· Companies are encouraged to perform additional evaluations regarding intra-slot frequency hopping for Msg.3 with repetition. Aim to conclude whether or not to support this feature in RAN1#106e (Note: If supported, the intention is to not configure intra- and inter-slot frequency hopping simultaneously).

Agreement:
· Available slot for Msg.3 PUSCH repetition depends on TDD-UL-DL-Configcommon.
· A slot is determined as available for Msg.3 repetition only if the consecutive symbols allocated for Msg.3 repetition in the slot are all available symbols.
· UL symbols indicated by TDD-UL-DL-Configcommon are determined as available for Msg.3 repetition.
· FFS: Whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon.
Agreement:
· Available slots for Msg.3 PUSCH repetition do not depend in tdd-DL-UL-ConfigurationDedicated.
Agreement:
· Available slot for Msg.3 PUSCH repetition doesn’t depend on dynamic SFI in DCI format 2-0.
Agreement:
· Available slot for Msg.3 PUSCH repetition doesn’t depend on UL CI.

RAN1#106e
Agreement:
· The separate preambles for requesting Msg.3 repetition could be configured only in an RO configured with 4-step RACH preambles not for requesting Msg.3 repetition.

Working assumption:
· Down select only one from the following methods for indication of the number of repetitions of Msg.3 initial transmission.
· Alt.1: If TDRA information field is chosen, introducing a new configurable TDRA table including the repetition factors.
· The new TDRA table is configured by SIB1, with selecting one of the two options below.
· Option 1: The new TDRA table includes separate new indication for K2, mapping type, SLIV and repetition factor.
· Option 2: The new TDRA table includes legacy indication for K2, mapping type and SLIV from legacy TDRA table, and new indication for repetition factor.
· If new TDRA table is not configured, the legacy default TDRA table is used, and repetition factor K=1 is applied.
· Alt.2: If MCS information field is chosen, repurpose the MCS information field as follows.
· X MSB bits of the MCS information field are used for repetition indication.
· FFS: The value of X
· FFS: Whether the X bits are directly used for indicating the repetition factor (i.e., the decimal value of X is equal to the repetition factor) or used for selecting one repetition factor from a predefined/SIB1 configured set.
· Alt.3: If TPC information field is chosen, repurpose the TPC information field by selecting one of the two options below.
· Option 1: X LSB bits of the TPC information field are used for repetition indication.
· FFS: The value of X
· FFS: Whether the X bits are directly used for indicating the repetition factor (i.e., the decimal value of X is equal to the repetition factor) or used for selecting one repetition factor from a predefined/SIB1 configured set.
· Option 2: A predefined TPC command table with including repetition factor K is introduced.
· FFS: Details

Agreement:
· Down select one of the two options on how a UE should interpret the selected information field for indication of the number of repetitions.
· Option 1:
· When a UE requests Msg.3 repetition, the new TDRA table or repurposed information field is applied. gNB schedules Msg.3 with or without repetition for the UE requesting Msg.3 repetition.
· Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg.3 repetition (including legacy UE), the legacy TDRA table or legacy information field is applied. gNB schedules Msg.3 without repetition for the UE not requesting Msg.3 reptition.
· Option 2:
· When a UE requests Msg.3 repetition, gNB schedules Msg.3 with or without repetition by respectively using the new TDRA table or legacy TDRA table; or gNB schedules Msg.3 with or without repetition by respectively using repurposed information field or legacy interpretation of information field. Whether the UE should apply the new or the legacy TDRA table, or apply repurposed or legacy interpretation of the information field, is indicated by gNB.
· FFS: Details, e.g., implicit or explicit indication or predefined
· Repetition factor K=1 is not included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg.3 repetition (including legacy UE), gNB schedules Msg.3 without repetition. The UE applies the legacy TDRA table, or the legacy interpretation of the information field.

Agreement:
· Do not support fallbackRAR UL grant in 2-step RACH for indicating Msg.3 repetition.

Agreement:
· The available slot of Msg.3 PUSCH repetition is only determined by the tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst, no other additional Rel.16 signals / signalings will be considered.
· If a symbol for Msg.3 repetition in a slot overlaps with SSB transmission [FFS: N gap symbols after SSB], the slot is determined as not available during the counting of repetitions. As there is no Msg.3 repetition in the slot, no Msg.3 repetition omission applies to the slot.

Agreement:
· Do not support TBoMS for Msg.3 in Rel.17 coverage enhancement WI.
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