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Introduction
In RAN1 #AH-2 meeting, the following was agreed for association between RACH resources and CSI-RS/SSB: 
Agreements:
At least for handover case, a source cell can indicate in the handover command, 
· Association between RACH resources and CSI-RS configuration(s)
· Association between RACH resources and SS blocks
· A set of dedicated RACH resources (FFS: time/frequency/sequence)
· Note that above CSI-RS configuration is UE-specifically configured

And the following was agreed for Multiple Msg.1:
Agreements:
        For contention free case, a UE can be configured to transmit multiple Msg.1 over dedicated multiple RACH transmission occasions in time domain before the end of a monitored RAR window if the configuration of dedicated multiple RACH transmission occasions in time domain is supported.
       Note: The time resource used for ‘dedicated RACH in time domain’ is different from the time resources of            contention based random access
       Note: Multiple Msg1 can be transmitted with same or different UE TX beams
In RAN1 #89 meeting, the following was agreed for power ramping when UE changes TX beams:
Agreements:
[bookmark: OLE_LINK4]If the UE conducts beam switching, the counter of power ramping remains unchanged.
FFS: UE behavior after reaching the maximum power
RAN1 will definitely decide above FFS point	
The above agreements  inevitably impact on current contention free RACH procedure for RAN2. This contribution is mainly about variations of current contention free RACH procedure based on these agreements.
 
Discussion
In NR, The communication in high frequency domain should be supported. How to select the appropriate TX beam against the considerable path-loss in high frequency domain is important for RACH procedure. In the previous meetings, RAN1 has the conclusion that gNB can configure an association between RACH resources and CSI-RS/SSB. Thus gNB transmits CSI-RS and miniSI with different beams. UE monitors these CSI-RS/SSB for Msg.1 beam selection, and then the gNB selects the DL beam for Msg.2 based on RACH resources which is used for Msg.1. Thus, compared with current LTE RACH procedure, the RACH resources should be selected based on the CSI-RS/SS-block received and the configured mapping between the RA resources and the CSI-RS/SS block.

[bookmark: OLE_LINK3]Proposal 1: In case the mapping between beam (e.g. CSI-RS or SS-block) and RA resources is configured, the RACH resources should be selected based on the CSI-RS/SS-block received and the mapping between the CSI-RS/SS block and the RA resources.

Based on the agreements made in previous RAN1 meeting, for the contention free RACH procedure, the multiple transmission of Msg1 is allowed to improve the reliability of Msg.1 transmission and reduce the delay of RA.
[bookmark: OLE_LINK2]Proposal 2：For the contention free RA, multiple MSG1 transmission is allowed.
Since the multiple Msg1 transmission has been agreed in RAN1, the modeling issue of multiple Msg1 transmission should be discussed in RAN 2 accordingly. Based on the RACH procedure, two alternatives can be identified as follow:
· Alt.1: Multiple Msg.1 transmission is modeled as one RACH procedure.
· Alt.2: Multiple Msg.1 transmission is modeled as multiple independent RACH procedures

For the Alt.1: Multiple Msg.1 transmission is modeled as one RACH procedure
For Alt.1, before the preamble transmission attempt, UE should determine the preamble attempt set, which may include multiple preamble resources used for the transmission of multiple Msg.1. For each preamble transmission attempt, the preamble resources within the determined preamble attempt set should be transmitted as multiple Msg.1. Considering the contention resolution is not required for the contention free RA, in case there is any corresponding RAR has been received successfully, the RA procedure can be considered as successful. Once no corresponding RAR has been received successfully for any Msg1 transmission belonging to the preamble attempt set, this preamble transmission attempt should be considered as fail. Similar as LTE, once one preamble transmission attempt was fail, another preamble transmission attempt can be initiated in case the preamble transmission attempt does not excesses the maximum times and the transmission power will be ramped.


For the Alt.2: Multiple Msg.1 transmission is modeled as multiple independent RACH procedures
For alt.2, every Msg.1 transmission is considered as one independent RACH procedure. For each preamble transmission attempt of one RACH procedure, one preamble will be transmitted. For the alt.2, the multiple RACH procedure can be processed in either a sequence way or a paralleled way (e.g. multiple RACH procedure can be processed simultaneously). In case multiple RA procedure are processed in paralleled way, once any RA procedure is successful, all the ongoing RA procedure can be cancelled.
Since each Msg1 transmission will be considered as independent RACH procedure, the LTE similar RA operation (e.g. handling on RAR and power ramping) can be reused and no enhancement is required for the purpose of multiple Msg1 transmission.  

[bookmark: OLE_LINK6]Proposal 3：For the modeling of multiple Msg.1 transmission, RAN2 is kindly asked to discuss and select one alternative from the two as follow:
· Multiple Msg.1 transmission is modeled as one RACH procedure.
· Multiple Msg.1 transmission is modeled as multiple independent RACH procedure

Conclusion
As described above, we proposed:
Proposal 1: In case the mapping between beam (e.g. CSI-RS or SS-block) and RA resources is configured, the RACH resources should be selected based on the CSI-RS/SS-block received and the mapping between the CSI-RS/SS block and the RA resources.
Proposal 2：For the contention free RA, multiple MSG1 transmission is allowed.
Proposal 3：For the modeling of multiple Msg.1 transmission, RAN2 is kindly asked to discuss and select one alternative from the two as follow:
· Multiple Msg.1 transmission is modeled as one RACH procedure.
· Multiple Msg.1 transmission is modeled as multiple independent RACH procedure
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