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1 Introduction
In the previous RAN1 meetings, the corresponding agreements regarding CFRA PUSCH with repetition had been achieved [1],
	RAN1#107-e meeting Working Assumption:
· support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH.
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions. 
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced.
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition.
· No additional RAN1 specification impact 
· Note: UE reports Msg3 repetition capability after initial access. 
· Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.


In this contribution, we would like to provide our understanding on RAN2-aspect details of CFRA PUSCH with repetition. 
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In the existing NR framework, CFRA can be initiated due to PDCCH order, reconfiguration with sync (e.g. handover), and BFR. 
For PDCCH order, CFRA resource (e.g. contention-free preamble index) is indicated via DCI, then the UE would trigger CFRA for PDCCH order regardless of the SSB measurement result. For reconfiguration with sync and BFR, CFRA resources (e.g. RO and preamble) are configured within the RRC message. If there is any qualified SSB associated with CFRA resource available, then the UE would trigger CFRA, otherwise, CBRA is used instead. 
Next, we would like to analyze whether and how to support CFRA PUSCH with repetition for PDCCH order, reconfiguration with sync, and BFR, respectively. 
2.1 Use case of CFRA PUSCH with repetition  
For the UEs, within the cell edge area, which have no valid TA timing on a serving cell, the NW may trigger a PDCCH order to request the UE to perform the UL synchronization procedure. After successfully receiving RAR, the UE may transmit BSR or higher layer data in the CFRA PUSCH. To improve the transmission robustness of this CFRA PUSCH, repetition is generally expected in this case. 
This logic can be also applicable for the case of reconfiguration with sync since the UE is generally moving slowly from the cell edge of the source cell to the cell edge of the target cell. Supporting CFRA PUSCH  with repetition is beneficial to improve transmission robustness.
Regarding the case of BFR, it is known that C-RNTI PDCCH is used as RAR. If this C-RNTI PDCCH is intended for PUSCH transmission, it can be done in the repetition method with pusch-AggregationFactor configured. In this sense, CFRA PUSCH with repetition has been already supported based on the current NR specs. So,  we don’t need to consider the CFRA PUSCH repetition in the case of BFR. 
Observation: In case of PDCCH order and reconfiguration with sync, supporting CFRA PUSCH (including BSR and/or higher layer data)  with repetition is beneficial to improve robustness.
2.2 Supporting CFRA PUSCH with repetition  
To realize CFRA PUSCH transmission with repetition, basically, the NW may:
· additionally configure RA resources (e.g. separate RO or contention-free preambles for both CE and non-CE) for CFRA PUSCH repetition request;
· explicitly indicate the UE to perform CFRA PUSCH repetition via signaling (e.g. DCI/MAC CE/RRC).
However, as per the working assumption achieved by RAN1, we can know that the no additional optimization (in terms of signaling and separate resource configuration for the support of CFRA PUSCH with repetition) specific for CFRA PUSCH is considered (No RAN1 impact as well), the above-mentioned solutions to support CFRA PUSCH with repetition is no longer feasible.
Fortunately, we think it is feasible to reuse the same mechanism of Msg3 PUSCH repetition for CFRA PUSCH with repetition in some cases. Specifically, supporting CFRA PUSCH with repetition is feasible when the network has already configured separate ROs for CovEnh partition with CBRA preambles. Taking PDCCH order (indicating CF preamble 1) as an example, as shown in the following figure (where separate ROs for CovEnh partition with CBRA preambles are configured to perform the Rel-17 CBRA with Msg3 repetition and shared ROs for legacy RA (e.g. CBRA BFR, UL sync)), the UE (with CF preamble 1) can:
· Step 1: do the CFRA PUSCH repetition request check (same evaluation criterion as CBRA with Msg3 repetition). 
· If the measured RSRP of pathloss is below the configured threshold, then the UE will transmit the configured CF preamble on the separate RO for CovEnh. 
· Otherwise, it will transmit it on the legacy shared RO. 
· Step 2: From NW perspective, if CF preamble is detected on separate RO, it knows that CFRA PUSCH repetition is requested from UE. So the NW could enable CFRA PUSCH with repletion and go Step 3;
· Step 3: The UE will interpret the RAR in CovEnh method and send CFRA PUSCH with repetition.


Figure 1: Supporting CFRA PUSCH with repetition request
Obviously, the above separate RO based solution for CFRA PUSCH with repetition is similar to the solution for the existing Msg3 repetition method and it is feasible without requiring additional specific design. No specific optimization nor RAN1 impact will be introduced. In this sense, CFRA PUSCH  with repetition can be supported for PDCCH order or reconfiguration with sync assuming separate RO configuration for CovEnh is supported. 
[bookmark: _GoBack]Therefore, we have the following proposals, 
Proposal 1: CFRA PUSCH with repetition is supported for PDCCH order and reconfiguration with sync.
Proposal 2: To support CFRA PUSCH  with repetition:
1> separate ROs with CBRA preamble partition for CovEnh are configured along with shared ROs;
2> Msg3 PUSCH repetition check is done before the selection of SSB;
3> UE transmits the CF preamble on separate RO if Msg3 PUSCH repetition conditions are fulfilled. 
4> RAR is interpreted in Msg3 PUSCH repetition method if 3> is performed.
3 Conclusion
In the contribution, we have provided our understanding on RAN2-aspect details of CFRA PUSCH with repetition. All the observation and proposals are summarized as follows,
Observation: In case of PDCCH order and reconfiguration with sync, supporting CFRA PUSCH (including BSR and/or higher layer data)  with repetition is beneficial to improve robustness.
Proposal 1: CFRA PUSCH with repetition is supported for PDCCH order and reconfiguration with sync.
Proposal 2: To support CFRA PUSCH  with repetition:
1> separate ROs with CBRA preamble partition for CovEnh are configured along with shared ROs;
2> Msg3 PUSCH repetition check is done before the selection of SSB;
3> UE transmits the CF preamble on separate RO if Msg3 PUSCH repetition conditions are fulfilled. 
4> RAR is interpreted in Msg3 PUSCH repetition method if 3> is performed.
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