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1. Introduction
RAN2 discussed the impacts with MSG1 repetitions and made good progress so far. Two email discussions are assigned. 
In this contribution, we further discuss the MAC impacts with MSG1 repetition with taking into account the agreements so far and the company view from both email discussions.
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2.1 Fallback
For Reconfiguration with sync, both CFRA resource and CBRA resource can be provided to the UE as shown below in TS 38.300:
	The common RACH configuration for beams in the target cell is only associated to the SSB(s). The network can have dedicated RACH configurations associated to the SSB(s) and/or have dedicated RACH configurations associated to CSI-RS(s) within a cell. The target gNB can only include one of the following RACH configurations in the Handover Command to enable the UE to access the target cell:
i)	Common RACH configuration;
ii)	Common RACH configuration + Dedicated RACH configuration associated with SSB;
iii)	Common RACH configuration + Dedicated RACH configuration associated with CSI-RS.


In the email discussion for UP open issue [1], all fallback case are well discussed by companies. Here we would like to further discuss some fallback with CFRA based on the majority preference, i.e. case 4-2.
	· Case 4-1: fallback from legacy CFRA to 4-step CBRA with Msg1 repetition;
· Case 4-2: fallback from CFRA with Msg1 repetition to 4-step CBRA with Msg1 repetition. 


Based on CP email discussion [2], the majority company think that the target gNB provides to the UE only one repetition number in the Reconfiguration with Sync message for CFRA with MSG1 repetition. On the other hand, the ServingCellConfigCommon with CBRA resource with MSG1 repetition (i.e. rach-ConfigCommon) can be also provided in the Reconfiguration with Sync message in which multiple MSG1 repetition numbers can be included for CBRA with MSG1 repetition.
Then how UE selects the repetition number for CBRA in case 4-2. Two option are available.
· Option 1: UE always selects the same repetition number for CBRA with MSG1 repetition as CFRA.
· Option 2: UE can re-select repetition number for CBRA, e.g. a different repetition number from CFRA may be reselected.
For option 1, it is simple but may have some issue in case that the coverage becomes bad. For option 2, it may need more spec impact, e.g. define the repetition number re-selection condition (e.g. RSPP threshold checking, similar as at RA initialization), variable re-initialization. Furthermore, if UE may need to fallback again, e.g. from 4-step CBRA with MSG1 repetition to CFRA with MSG1 repetition, the similar behaviours need to be done as well. 
RAN2 to down select the following option for fallback with CFRA with MSG1 repetition:
· Option 1: UE always selects the same repetition number as CFRA.
· Option 2: UE can re-select repetition number, e.g. a different repetition number from CFRA may be reselected.
2.2 CE only BWP
In email discussion of UP open issue, the majority companies support the alt 1.
	· Alt 1: CE only BWP for Msg1 repetition is supported in Rel-18 
· Alt 1.1: Network can configure a dedicated BWP in which all configured RACH resources are associated with a specific Msg1 repetition number, when RACH is triggered, the UE is not required to perform RSRP evaluation.
· Alt 1.2: Network can configure a dedicated BWP in which all configured RACH resources are associated with Msg1 repetition but can be configured with more than one repetition numbers, when RACH is triggered, the UE selects the applicable repetition number and corresponding RACH resource based on the DL RSRP. 
· Alt 2: CE only BWP for Msg1 repetition is NOT supported in Rel-18;


For alt 1.1, the RSRP checking is not needed, similarly as R17 CE. For alt 1.2, the RSRP checking are needed to determine which repetition number is selected. However it is possible that RSRP is above the thresholds for all repetition number (which means that the UE is in good coverage where single preamble transmission would be sufficient, but unfortunately it is not allowed from the procedure in this spec), how UE can do on this CE only BWP?
From view point of resource efficiency improvement, we think that the UE can select RA resource with the lowest repetition number even the RSRP is not met for this repetition number, without any enhancements to fallback.
UE selects the RA resource with the lowest repetition number when RSRP is above thresholds for all repetition numbers in CE only BWP configured with multiple MSG1 repetitions.
2.3 MSG1 repetition number selection
Based on the CP email discussion [2], the majority companies agreed the thresholds are configured per MSG1 repetition number. Under this assumption, when the MAC layer checks the RSRP with different thresholds (e.g. whether RSRP is below the threshold), it may consider multiple repetition numbers as available for selecting as shown below:
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Figure 1: repetition number availability checking
If UE chooses a lower repetition number, it may result in that the UE cannot access the network if UE is in a worse coverage. Hence in this case, UE shall always first check the RSRP threshold for the highest repetition number and if it is met, UE does not need to check the RSRP threshold for lower repetition number. Otherwise UE checks the second highest repetition number until the threshold is met. By this way, UE will select the resource with the highest repetition number.
UE shall always first check the RSRP threshold for the higher repetition number and if it is met, UE does not need to check the RSRP threshold for lower repetition number.
2.4 Target Power 
On determining the PREAMBLE_RECEIVED_TARGET_POWER, it recalled that in R16 2-step RA, an offset variable POWER_OFFSET_2STEP_RA was agreed by RAN1 to reflect the power ramping for 2-step RA on top of 4-step RA.  For MSG1 repetition, with the introduction of multiple MSG1 transmission, how to calculate the PREAMBLE_RECEIVED_TARGET_POWER for each RACH attempt may need RAN1 further discussion, e.g. whether to introduce an offset similar to 2-step RA or a repetition number-relevant offset similar to LTE eMTC. 
How to calculate the PREAMBLE_RECEIVED_TARGET_POWER for MSG1 repetition needs further RAN1 inputs.
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[bookmark: OLE_LINK7]Based on the discussion in this paper, we propose the following:
1. RAN2 to down select the following option for fallback with CFRA with MSG1 repetition:
· Option 1: UE always selects the same repetition number as CFRA.
· Option 2: UE can re-select repetition number, e.g. a different repetition number from CFRA may be reselected.
UE selects the RA resource with the lowest repetition number when RSRP is above thresholds for all repetition numbers in CE only BWP configured with multiple MSG1 repetitions.
UE shall always first check the RSRP threshold for the higher repetition number and if it is met, UE does not need to check the RSRP threshold for lower repetition number.
How to calculate the PREAMBLE_RECEIVED_TARGET_POWER for MSG1 repetition needs further RAN1 inputs.
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