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Basic procedure for Msg3 PUSCH repetition
At RAN1#104bis-e meeting, the following agreement is made in AI 8.8.3 for basic procedure for msg3 repetition [1]. 
	Agreement: For Msg3 PUSCH repetition,  support the following modified Option 2-1. 
· Option 2-1: For UE requested triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· A UE can request trigger RACH procedure with Msg3 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 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 requested triggered by UE, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions for Msg3 PUSCH 3 (re)-transmission.  
· FFS the UE capability of supporting Msg3 PUSCH repetition can be reported after initial access procedure as usual
· FFS details if any.

Agreements: For indication of the number of repetitions for Msg3 initial transmission, Option 1 (i.e., using UL grant scheduling Msg3) is adopted.
· FFS additionally using MAC RAR for indication.

Agreements: For indication of the number of repetitions for Msg3 re-transmission, Option 1 (i.e., using DCI format 0_0 with CRC scrambled by TC-RNTI) is adopted. 




We discuss following remaining issues in this section.
1) How to request msg3 repetition in msg1
2) How to determine whether UE should request msg3 repetition or not
3) Indication method of the number of repetitions
4) Necessity of capability reporting
1.1. How to request msg3 repetition in msg1
Our view on the candidate solutions is summarised as below.
· Scenario 1) Separate PRACH occasion
· Separate PRACH resource configuration via RRC
· Separate PRACH occasion within single PRACH resource configuration
· Scenario 2) Shared PRACH occasion
· Separate random-access preamble group
Since PRACH coverage enhancement is out of scope from this WI, supporting Scenario 2 is straight forward. On the other hand, Scenario 1 may be considered for a gNB to configure one PRACH configuration with short format for non-coverage-edge UE and another PRACH configuration with long format for coverage-edge UE. Therefore, supporting separate PRACH resource configuration via RRC in Scenario 1 is beneficial. However, we don’t see any motivation to support single PRACH resource configuration in Scenario 1. We propose,
Proposal 1: Support separate PRACH occasion and Shared PRACH occasion.
Proposal 2: In a case of separate PRACH occasion, RRC provides two PRACH configurations (i.e., RACH-Config).
1.2. How to determine whether UE should request msg3 repetition or not
A UE should request msg3 repetition when reception quality of msg3 PUSCH is expected to be worse than the minimum requirement for decoding of msg3 PUSCH. A gNB can configure its minimum requirement by setting PO_NOMINAL_PUSCH via the parameter preambleReceivedTargetPower and msg3-DeltaPreamble. Therefore, the UE should determine whether to request msg3 repetition or not by estimated transmission power for msg3. For msg3 transmission, the number of RBs and the measured path loss are variants. Since the number of RBs for msg3 PUSCH cannot be estimated prior to actual scheduling of the msg3 PUSCH, the measured pass loss should be adopted for the request. For example, UE can request msg3 repetition if the measured path loss is higher than a configured threshold and UE doesn’t request it if the measured pathloss is equal to or lower than the configured threshold. 
On the other hand, when a transmission point for DL is different from the one for UL, the above solution doesn’t work. In that case, the gNB may want a request for all UEs supporting msg3 repetition. Therefore, the two solutions should be configurable.
Proposal 3: If a threshold is configured from gNB, the UE request is determined by comparing the threshold and the measured path loss;
The UE requests msg3 repetition if the measured path loss is higher than the threshold,
The UE doesn’t request msg3 repetition if the measured path loss is equal to or lower than the threshold, 
otherwise, the UE requests msg3 repetition (i.e., if the UE has capability).
1.3. Indication method of the number of repetitions
As discussed in the previous sub-section, in some cases (e.g., different transmission points for DL/UL), the UE requests msg3 repetition without assessment of the measured path loss. In this case, at least for cell-center UEs, the gNB should be sufficiently flexible in terms of power controlling, MCS indication and frequency hopping on/off. Therefore, we don’t think it’s beneficial to reuse TPC field, MCS field and frequency hopping flag field to indicate the number of repetitions.
Frequency domain resource allocation field, time domain resource allocation field and CSI request field are the candidates. CSI request field can be used since it’s just reserved. However, only 1-bit is not helpful. FDRA field is an option since, for coverage UE, wideband scheduling is not likely. On the other hand, only 14 OFDM symbol configuration would be beneficial in time domain resource.
Since both fields can be used for indication of the number of repetitions, we support TDRA field by reusing Rel-16 repetition framework (i.e., the number of repetitions is configured for each row in the TDRA table). TDRA-based solution can be extendable to msg3 retransmission without effort.
Proposal 4: The number of repetitions is configured in each row of a TDRA table where
for msg3 initial transmission, a TDRA field in a RAR UL grant indicates one row of the TDRA table.
for msg3 retransmission, a TDRA field in a DCI format with CRC scrambled by TC-RNTI indicates one row of the TDRA table. 
1.4. Necessity of capability reporting
Capability reporting for msg3 repetition will be required for PSCell configuration in EN-DC. For example, once the UE reports the capability in LTE RRC, the gNB may configure a PSCell only with single PRACH resource corresponding to msg3 repetition not to generate PRACH resource fragmentation.
Proposal 5: An uplink BWP can be configured with a single PRACH resource which corresponds to msg3 repetition functionality. In the uplink BWP, the UE requests msg3 repetition without assessment of the measured path loss.
Proposal 6: The UE reports a capability for msg3 repetition in its capability reporting procedure.
Resource determination for msg3 repetition
At RAN1#104bis-e meeting, the following agreement is made in AI 8.8.3 for resource determination for msg3 repetition [1]. 
	Working assumption: The number of repetitions is counted on the basis of available slots for Type A PUSCH repetitions for Msg3.
· FFS: the determination of available slots.




As discussed in [2], the omission of DG-PUSCH with repetition is not affected by dynamic SFI even if configured. Therefore, the determination of available slots shouldn’t be affected by dynamic SFI. Further, since the gNB cannot identify msg3 PUSCH repetition is transmitted from a UE in idle mode or in RRC connected mode, UE-specific RRC configuration (e.g., tdd-UL-DL-ConfigurationDedicated) shouldn’t be referred to determine the available slots. Therefore, for msg3 repetition, available slots should be determined by only referring to cell-specific configuration (i.e., tdd-UL-DL-ConfigurationCommon).
With the same reason above, the determination of available slots shouldn’t be affected by scheduling/triggering of high priority PUCCH/PUSCH or cancellation indication. Therefore, we propose,
Proposal 7: For msg3 repetition, dynamic SFI is not applied to determine the available slots.
Proposal 8: For determining the available slots, UE-specific RRC configuration (i.e., tdd-UL-DL-ConfigurationDedicated) shouldn’t be referred.
Proposal 9: The determination of available slots shouldn’t be affected by scheduling/triggering of high priority PUCCH/PUSCH or cancellation indication. 
Contention resolution timer
As specified in TS38.321 [3], contention resolution timer (re-)starts at every HARQ (re-)transmission. On the other hand, in repetition procedure, each repetition within a bundle of an UL grant after the first transmission is referred to as a HARQ retransmission. Therefore, we can understand that the contention resolution timer (re-)starts at every repetition within the bundle. In our view, we don’t see any motivation to change the MAC layer concept for msg3 repetition. Therefore, 
Observation 1: Contention resolution timer (re-)starts at every repetition within a bundle of UL grants.
Conclusion
In this contribution, we have the following observation:
Observation 1: Contention resolution timer (re-)starts at every repetition within a bundle of UL grants.
In this contribution, we have the following proposals:
Proposal 1: Support separate PRACH occasion and Shared PRACH occasion.
Proposal 2: In a case of separate PRACH occasion, RRC provides two PRACH configurations (i.e., RACH-Config).
Proposal 3: If a threshold is configured from gNB, the UE request is determined by comparing the threshold and the measured path loss;
The UE requests msg3 repetition if the measured path loss is higher than the threshold,
The UE doesn’t request msg3 repetition if the measured path loss is equal to or lower than the threshold, 
otherwise, the UE requests msg3 repetition (i.e., if the UE has capability).
Proposal 4: The number of repetitions is configured in each row of a TDRA table where
for msg3 initial transmission, a TDRA field in a RAR UL grant indicates one row of the TDRA table.
for msg3 retransmission, a TDRA field in a DCI format with CRC scrambled by TC-RNTI indicates one row of the TDRA table. 
Proposal 5: An uplink BWP can be configured with a single PRACH resource which corresponds to msg3 repetition functionality. In the uplink BWP, the UE requests msg3 repetition without assessment of the measured path loss.
Proposal 6: The UE reports a capability for msg3 repetition in its capability reporting procedure.
Proposal 7: For msg3 repetition, dynamic SFI is not applied to determine the available slots.
Proposal 8: For determining the available slots, UE-specific RRC configuration (i.e., tdd-UL-DL-ConfigurationDedicated) shouldn’t be referred.
Proposal 9: The determination of available slots shouldn’t be affected by scheduling/triggering of high priority PUCCH/PUSCH or cancellation indication. 
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