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1 Introduction
In the RAN1 NR AH#2, the following agreement was made: 
However, RAN1 does not conclude whether or not the gNB could configure a number of preambles to UE for dedicated RACH process. In this contribution, we discuss the benefit of UE using multiple preambles for dedicated RACH process.
2 Discussion
Since the NR system might be operated in millimeter wave frequency range, in order to improve UL coverage, UE could be equipped with an antenna array for UL beamforming. Moreover, it could be found that in the RAN1 agreement shown above, there is a bullet note stating that multiple msg1 could be transmitted on the same or different UE beams. In our understanding, RACH process benefits from it, since UE could employ all Tx beams or Tx beams isolated with large enough angles for msg1 transmissions prior to the end of RAR window to increase the possibility of gNB hearing the UE. Note that although the UE could monitor the signal levels of various DL beams (SS blocks) of gNB, if UE does not have the knowledge of correspondence between the DL beam and the UL beam, UE does not know which one beam/group of UL beams is/are suitable to be use for msg1 transmission.
Observation 1: provided that the correspondence knowledge between SS blocks and UL beams is unknown to the UE, the RACH process benefits from the RAN1 agreement allowing UEs to employ different UE TX beams for msg1 transmission.
Nevertheless, UE might only choose one UL beam for transmission of RRC Connection Reconfiguration signaling towards gNB, since the UL grant (UL timing-frequency resources) allocated to UE in RAR may not be able to accommodate multiple versions of signaling to be transmitted via multiple Tx beams of UE to the gNB.
Fortunately, it is easy for gNB to know which Tx beam(s) of UE is/are suitable for UL transmission by measuring the signal level of the msg1s transmitted via multiple UE Tx beams, respectively. Provided that several preambles are configured for UE, and UE employs distinct preambles for RACH process via different Tx beams, the UE could know which Tx beam is the most suitable one for following UL transmission by detecting which RAPID has been included in the RAR MAC PDU addressed to its C-RNTI. To achieve this, the gNB is required to send RAR to UE for dedicated RACH process only if one of the following conditions is met:

· The signal level of a received msg1 with a particular preamble included in it exceeds a pre-defined threshold
· Msg1s corresponding to all configured preambles have been received, but signal level of none of them exceeds a pre-defined threshold
In the first case shown above, the gNB should include the RAPID corresponding to the received msg1 of which signal level exceeds the pre-defined threshold in the RAR; In the second case, the gNB should choose to include the RAIPID corresponding to the received msg1 with the highest received signal level among all in the RAR. 

Note that in the solution presented above, the gNB does not need to know the mapping information between UE Tx beams and preambles. Or, it is more proper to say that there is no way of gNB to know the mapping information. In addition, we need to further clarify that it is enough for the UE itself to maintain the information of the mapping from UE Tx beams to preambles. In addition, since the time duration of CFRA RACH process is significantly shorter than CBRA RACH process, although multiple RACH preambles are required to be occupied by one UE, the negative impact brought is ignorable.  
Proposal 1: ask RAN2 kindly to agree that a number of preambles could be configured for UE for multiple Msg.1 transmissions over dedicated multiple RACH transmission occasions in time domain.
Proposal 2: ask RAN2 kindly to agree that UE could transmit different preambles on different Tx beams during dedicated RACH process.
Proposal 3: ask RAN2 kindly to agree that UE should maintain the information of association between UE Tx beams and preambles for dedicated RACH process.
Proposal 4: ask RAN2 kindly to agree that RAPID corresponding to which preamble included in the RAR should be based on the power of the msg1 received by the gNB. 
3 Conclusion

Overall, the following observation is presented in the contribution:
Observation 1: provided that the correspondence knowledge between SS blocks and UL beams is unknown to the UE, the RACH process benefits from the specification allowing UEs to employ different UE TX beams for msg1 transmission.

Based on the observation, following proposals have been made:

Proposal 1: ask RAN2 kindly to agree that a number of preambles could be configured for UE for multiple msg.1 transmissions over dedicated multiple RACH transmission occasions in time domain during dedicated RACH process.

Proposal 2: ask RAN2 kindly to agree that UE could transmit different preambles on different Tx beams during dedicated RACH process

Proposal 3: ask RAN2 kindly to agree that UE should maintain the information of association between UE Tx beams and preambles for dedicated RACH process.

Proposal 4: ask RAN2 kindly to agree that RAPID corresponding to which preamble included in the RAR should be based on the measurement of the power of the msg1 received by the gNB. 

RAN1 NR AH#2 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 resource of contention based random access


Note: Multiple msg1s can be transmitted with same or different UE TX beams











