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[bookmark: _GoBack]1 	Introduction	
In RAN2#121bis-e meeting [1], followings are agreed for PRACH repetition:
	Agreements
· RAN2 assumes that MSG1 repetition can be applicable to all 4-step CBRA procedures (FFS for SI request)
· CFRA support is FFS
· RAN2 assumes that MSG1 repetition can be applicable to NUL 
· RAN2 assumes that MSG1 repetition can be applicable to SUL 
· 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)
· General assumption is that various feature combinations can be configured (which is up to network implementation), unless explicitly specified otherwise
· RAN2 will not support the fallback from legacy RA to Msg1 repetition and vice versa; Other fall back scenarios are FFS
· BWP selection mechanism is not impacted by PRACH coverage enhancements. Legacy BWP selection mechanism is re-used
· RA type selection mechanism is not impacted by PRACH coverage enhancements. Legacy RA type selection mechanism is re-used



This contribution continues the discussions on signalling aspects on PRACH repetition.
2	Discussion
RA procedure for PRACH repetition
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)




In the current MAC specification below, RACH partitioning framework selects a set of RA resource (RACH partition associated with feature/feature combination) between the BWP selection and the RA type selection during the RACH procedure. Given that set of RA resource for different repetition number is considered as a different RACH partition, the same principle should be applied here and it is natural to determine whether to perform PRACH repetition and the corresponding PRACH repetition number between the BWP selection and the RA type selection. 
Proposal 1. Whether to perform PRACH repetition and the PRACH repetition number is determined between the BWP selection and the RA type selection.

	[bookmark: _Toc29239820][bookmark: _Toc37296175][bookmark: _Toc46490301][bookmark: _Toc52751996][bookmark: _Toc52796458][bookmark: _Toc124525380]5.1.1	Random Access procedure initialization
(…omitted)
1>	perform the BWP operation as specified in clause 5.15;
1>	select the set of Random Access resources applicable to the current Random Access procedure according to clause 5.1.1b;
1>	if the Random Access procedure is initiated by PDCCH order and if the ra-PreambleIndex explicitly provided by PDCCH is not 0b000000; or
1>	if the Random Access procedure was initiated for SI request (as specified in TS 38.331 [5]) and the Random Access Resources for SI request have been explicitly provided by RRC; or
1>	if the Random Access procedure was initiated for SpCell beam failure recovery (as specified in clause 5.17) and if the contention-free Random Access Resources for beam failure recovery request for 4-step RA type have been explicitly provided by RRC for the BWP selected for Random Access procedure; or
1>	if the Random Access procedure was initiated for reconfiguration with sync and if the contention-free Random Access Resources for 4-step RA type have been explicitly provided in rach-ConfigDedicated for the BWP selected for Random Access procedure:
2>	set the RA_TYPE to 4-stepRA.
(…omitted)



In Rel-17 RACH partitioning, 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). 
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, following fallback cases should not be supported:
· Fallback from PRACH repetition with lower number to PRACH repetition with higher number;
· Fallback from 2-step RA to 4-step RA with PRACH repetition;
· Fallback from CFRA without the PRACH repetition to CBRA with PRACH repetition
Proposal 2. No fallback is supported in following cases:
· Fallback from PRACH repetition with lower number to PRACH repetition with higher number;
· Fallback from 2-step RA to 4-step RA with PRACH repetition;
· Fallback from CFRA without the PRACH repetition to CBRA with PRACH repetition

Whether to support SI request and CFRA. 
In RAN2#121bis-e meeting, no consensus has reached regarding the support CFRA for PRACH repetition:
	Agreements
· RAN2 assumes that MSG1 repetition can be applicable to all 4-step CBRA procedures (FFS for SI request)
· CFRA support is FFS




Regarding the support CFRA for PRACH repetition, RAN1 has discussed in [2] but no agreement for CFRA has been made due to potential the spec impact:
	Proposal
Support multiple PRACH transmissions for both CBRA and CFRA.
Support: CATT, Panasonic, LG, Apple, DOCOMO, Lenovo, Mavenir, ZTE, TCL, IDCC, Spreadtrum, ETRI, Sharp, CMCC, Ericsson, Fujitsu, Quectel, IDCC, Sony, Qualcomm, vivo, MediaTek, Nokia, NSB, OPPO, Intel, New H3C.
Have concerns: Huawei, HiSilicon
It can be seen that the majority companies support both CBRA and CFRA. Meantime, Huawei has some concerns on the workload of CFRA, copied as follows:
[Huawei] We prefer not to have an agreement on support of CFRA without clear list of potential spec changes, which seems not minor changes. 
For example, new DCI field(s) to indicate 
· whether legacy RO or new R18 separate RO is applied to the indicated preamble index 
· which repetition level is applied when multiple levels are configured.
· Whether the additional fields cause larger DCI size for normal DCI 1_0 due to DCI size alignment between PDCCH order and normal DCI 1_0.
Considering we even don’t have a fundamental design for CBRA, FL suggest companies to think more about the potential spec. impact of CFRA. If too much spec. impact may be introduced, FL suggest we first focus on CBRA case.



From RAN2 perspective, if CFRA is supported, following aspects should be determined, including some aspects which may cause impacts on RAN1:
· The criteria to select the CFRA resource with PRACH repetition. For example,
· When the CFRA procedure is initiated and the corresponding CFRA resource with PRACH repetition configured, always perform the CFRA with PRACH repetition, or
· Whether to perform CFRA with PRACH repetition and the corresponding repetition number is determined by the SSB-RSRP measurement.
· Whether to perform the CBRA with PRACH repetition for the case of the fallback from CFRA with PRACH repetition to CBRA
· Whether the new DCI design is needed when the CFRA is initiated by PDCCH order
Therefore, in order to avoid the duplicated discussion and additional impacts on RAN1, the support for CFRA with PRACH repetition should be decided in RAN1.
Proposal 3. Wait for RAN1 for support of CFRA with PRACH repetition. 
Regarding the support of SI request, the separate discussion is needed for the Msg1-based SI request and Msg3-based SI request. 
For Msg3-based SI request, the RA procedure initiated by Msg3-based SI request is same as other CBRA procedure, i.e., the same procedure is applied for the RA preamble transmission. Therefore, given that PRACH repetition is applicable for all 4-step CBRA cases and there is no difference in MAC aspects for the RA preamble transmission, PRACH repetition should also be supported for Msg3-based SI request.
Proposal 4. PRACH repetition is supported for Msg3-based SI request.
On the other hand, for Msg1-based SI request, the overall RA procedure similar as the CFRA procedure, since the RA procedure is completed when the RA response including the RAPID only is successfully received. Therefore, whether to support the Msg1-based SI request should be decided after the discussion on CFRA support for PRACH repetition.
Proposal 5. Postpone the support of PRACH repetition for Msg1-based SI request.

Handling of BWP only with same PRACH repetition number  
Meanwhile, in Rel-17 Msg3 repetition, Msg3 repetition is always applicable when the BWP is configured only with the RACH partition for Msg3 repetition. Similarly, when the BWP is configured with RACH partition(s) which has same PRACH repetition number, the PRACH repetition may be always performed without checking the RSRP for downlink pathloss reference. In this sense, if the BWP is configured only with the same PRACH repetition number, the RACH partitioning feature for the corresponding PRACH repetition number should be always applicable without checking the RSRP threshold.
Proposal 6. If the BWP is configured only with the same PRACH repetition number, the RACH partition of corresponding repetition number is always applicable without checking RSRP.
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. Whether to perform PRACH repetition and the PRACH repetition number is determined between the BWP selection and the RA type selection.
Proposal 2. No fallback is supported in following cases:
· Fallback from PRACH repetition with lower number to PRACH repetition with higher number;
· Fallback from 2-step RA to 4-step RA with PRACH repetition;
· Fallback from CFRA without the PRACH repetition to CBRA with PRACH repetition
Proposal 3. Wait for RAN1 for support of CFRA with PRACH repetition.
Proposal 4. PRACH repetition is supported for Msg3-based SI request.
Proposal 5. Postpone the support of PRACH repetition for Msg1-based SI request.
Proposal 6. If the BWP is configured only with the same PRACH repetition number, the RACH partition of corresponding repetition number is always applicable without checking RSRP.
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