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1 	Introduction	
In RAN2#121bis-e meeting [1], followings are agreed for PRACH repetition:
	Agreements
· Msg1 repetition with different repetition number {2, 4, 8} are treated a separate feature, and a RACH partition is associated with a specific repetition number (Stage 3 details are FFS, e.g. we should not use all the spare values in the current IE)
· RAN2 will not support the fallback from legacy RA to Msg1 repetition and vice versa; Other fall back scenarios are FFS



In RAN2#122 [2], followings are agreed for PRACH repetition:
	Agreements
· FFS for MSG1 repetition can be applicable to the 4-step CBRA procedure initiated by Msg1-based SI request. 
· RAN2 intends to support CFRA for msg1 repetition for ReconfigurationWithSync case, FFS for other cases.
· RAN2 to agree to configure multiple RSRP thresholds for different repetition numbers
· The RSRP threshold(s) for triggering Msg1 repetition are configured per-BWP
· RAN2 to further discusss fallback from lower number of MSG1 repetition to higher number which is also FFS for now. We need to understand how to signal this and how this impacts MAC procedure. 


This contribution continues the discussions on RA procedure for PRACH repetition.
2	Discussion
Support of fallback procedure from low repetition number to high repetition number
In the RAN2#121bis-e meeting [1], it is agreed that different repetition number is considered as a separate feature, which reuses Rel-17 RACH partitioning framework. 
	Agreements
· Msg1 repetition with different repetition number {2, 4, 8} are treated a separate feature, and a RACH partition is associated with a specific repetition number (Stage 3 details are FFS, e.g. we should not use all the spare values in the current IE)



On the other hand, in RAN2#122 meeting [2], there was no consensus on the fallback procedure in various cases, including the fallback from low repetition number to high repetition number.
	Agreements
RAN2 to further discuss fallback from lower number of MSG1 repetition to higher number which is also FFS for now. We need to understand how to signal this and how this impacts MAC procedure.



As discussed in post RAN2#122 e-mail discussion [3], in order to support the fallback procedure from low repetition number to high repetition number, either the RACH partition framework or the previous agreement to configure the RACH partition for each repetition number should be modified. 
In Rel-17 RACH partitioning framework, once the RACH partition is selected, reselecting the RACH partition is not allowed during RACH procedure in order to simplify the overall RA procedure as simple as possible considering various feature combination cases. In other words, once the feature combination is determined, the same feature combination is used until the RA failure (i.e., no fallback to select another feature combination). In this sense, for Msg3 repetition in Rel-17, fallback procedure from the legacy RA to Msg3 repetition was not supported. 
Given that different number of PRACH repetition is treated as separate feature, once the PRACH repetition number is decided at the first RA attempt, the same PRACH repetition number should be remained until the end of the RA procedure in order to align with the existing RA procedure with RACH partitioning framework. Otherwise, the RA procedure would be complicated and a lot of follow-up discussion are required, in order to modify the general RACH partitioning framework defined in Rel-17.
In this sense, fallback from PRACH repetition with lower number to PRACH repetition with higher number should not be supported
Proposal 1. Do not support fallback from PRACH repetition with lower number to PRACH repetition with higher repetition number

However, if the fallback from the low repetition number to high repetition number is supported, the previous agreements in RAN2#121bis-e meeting should be modified in order to configure multiple repetition number as one RACH partition. In other words, the selection of repetition number should be defined as a separate step from the RACH partition selection. Therefore, it should be decided in which step the repetition number is determined.
According to the current MAC specification, RA resource selection is processed in following step:
1. Selection of UL carrier between NUL/SUL
2. BWP selection: performed as specified in clause 5.15 of TS 38.321
3. Selection of RACH partition (i.e., set of Random Access resources) based on the applicability of each feature
4. RA type selection based on the selected RACH partition
5. Selection of SSB
6. …
Regarding in which step the repetition number is determined, the repetition number should be determined after the RACH partition for Msg1 repetition is selected, i.e., after the selection of RACH partition. On the other hand, since the RA parameter is initialized after the selection of RA type, it would be better to determine the repetition number before the selection of RA type between the 2-step RA and 4-step RA. Therefore, the repetition number should be determined between RACH partition selection and the RA type selection.
In summary, the RA procedure for Msg1 repetition can be described as below:
1. UL carrier selection between NUL and SUL
2. BWP selection: performed as specified in clause 5.15 of TS 38.321
3. RACH partition selection: Selection of RACH partition for Msg1 repetition
4. Determination of repetition number
5. RA type selection based on the selected RACH partition and repetition number
6. Selection of SSB
7. …
Proposal 2. If the fallback from PRACH repetition with lower number to PRACH repetition with higher repetition number is supported, the initial repetition number is determined between the RACH partition selection and the RA type selection.

Next, it should be defined which parameter is specific to the each repetition number, in order to determine the parameters to be re-initialized for the fallback case. In our view, at least following parameters can be configured for each repetition number:
· RA resource within the RACH partition for Msg1 repetition, e.g., startPreamble, numberOfPreamblesPerSSB, groupBConfigured, etc.;
· Criteria to increase the repetition number, e.g., number of RA attempt if the repetition number is increase;
Proposal 3. Following parameters can be separately defined for each repetition number:
· RA resource within the RACH partition for Msg1 repetition, e.g., startPreamble, numberOfPreamblesPerSSB, groupBConfigured, etc.;
· Criteria to increase the repetition number, e.g., number of RA attempt if the repetition number is increase;

Finally, it should be determined in which case the fallback from the low repetition number to high repetition number is occurred. One option in the Post-RAN2#122 discussion is to determine based on the number of RA attempt, which is similar to fallback procedure from 2-step RA to 4-step RA.
In the current specification, the number of RA attempt, i.e., PREAMBLE_TRANSMISSION_COUNTER, is increased in two following cases:
· Case 1: When the RAR reception is failed
· Case 2: When the Msg4 reception is failed
For case 1, it can be determined that the RAR reception is failed due to the channel quality, i.e., increasing the repetition number would be beneficial in this case. However, for case 2, RA procedure is failed due to collision, i.e., there is no issue for channel quality. 
If the repetition number is higher than required, the reliability of the transmission of RA preamble is increased, but it unnecessarily wastes the UE power due to multiple RA preamble transmission. In addition, it delays the RA procedure since the RAR window is started after the all repetition of RA preamble transmission. Therefore, in order to apply the appropriate repetition number, the criteria to determine the fallback from the low repetition number to high repetition number should not be based on RA failure case 2, i.e., CR failure, since it is not helpful to ensure the RA success.
Proposal 4. If the fallback from PRACH repetition with lower number to PRACH repetition with higher repetition number is supported, fallback procedure is determined based on the number of RA failed due to failure of RAR reception.

Fallback from CFRA to CBRA procedure. 
In RAN2#121bis-e meeting, it is agreed to support CFRA for msg1 repetition for ReconfigurationWithSync case:
	Agreements
· RAN2 intends to support CFRA for msg1 repetition for ReconfigurationWithSync case, FFS for other cases.




According to the current RA procedure, fallback from CFRA to CBRA procedure may happen for ReconfigurationWithSync case, when the RSRP of SSB (or CSI-RS) is lower than the threshold. Given that fallback from CFRA to CBRA is happened in low channel quality, if the CFRA is initiated with Msg1 repetition, the fallback to CBRA should be performed to CBRA with the same repetition number, if the CBRA resource for Msg1 repetition with the same repetition number is configured. Otherwise, the transmission of RA preamble would not be ensured, especially if the fallback is performed to CBRA with no Msg1 repetition.
Proposal 5. If the CBRA resource for the same repetition number is configured, for the fallback case from CFRA with Msg1 repetition to CBRA, CBRA resource with same repetition number is selected.
If there is no restriction to configure CFRA resource with Msg1 repetition, in some cases, the corresponding CBRA resource may not be configure the same repetition number. Then, it should be considered whether to allow fallback from CFRA with one repetition number to CBRA with another repetition number, including following cases:
· Case 1: CFRA with repetition 4  CBRA resource for no Msg1 repetition
· Case 2: CFRA with repetition 4  CBRA resource only for repetition 2 (lower repetition number than CFRA case)
· Case 3: CFRA with repetition 4  CBRA resource only for repetition 8 (higher repetition number than CFRA case)
In our view, if the fallback from CFRA with one repetition number to CBRA with another repetition number supported, the RA procedure would be complicated, since it needs to re-initialize the parameter specific to another repetition number. Especially, if the fallback is happened to lower repetition number (i.e., Case 1 or Case 2), the transmission of RA preamble cannot be ensured in the bad channel quality. Therefore, in order to simplify the RA procedure as well as ensure the RA preamble transmission, the configuration of the CFRA with Msg1 repetition should be allowed only if the CBRA resource for the same repetition number is configured.
Proposal 6. CFRA resource with Msg1 repetition can only be configured if the CBRA resource for the same repetition number is configured.

3	Conclusion
In this paper, we discussed our views on RA procedure to support the PRACH repetition. The discussion includes the following proposals:
Proposal 1. Do not support fallback from PRACH repetition with lower number to PRACH repetition with higher repetition number
Proposal 2. If the fallback from PRACH repetition with lower number to PRACH repetition with higher repetition number is supported, the initial repetition number is determined between the RACH partition selection and the RA type selection.
Proposal 3. Following parameters can be separately defined for each repetition number:
· [bookmark: _GoBack]RA resource within the RACH partition for Msg1 repetition, e.g., startPreamble, numberOfPreamblesPerSSB, groupBConfigured, etc.;
· Criteria to increase the repetition number, e.g., number of RA attempt if the repetition number is increase;
Proposal 4. If the fallback from PRACH repetition with lower number to PRACH repetition with higher repetition number is supported, fallback procedure is determined based on the number of RA failure due to failure of RAR reception.
Proposal 5. If the CBRA resource for the same repetition number is configured, for the fallback case from CFRA with Msg1 repetition to CBRA, CBRA resource with same repetition number is selected.
Proposal 6. CFRA resource with Msg1 repetition can only be configured if the CBRA resource for the same repetition number is configured.
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