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1 Introduction
At RAN2#98, the following agreements were approved
Agreements 

1. A single configuration for random access in idle mode is provided in minimum system information (pending RAN1 decision), but does not depend on the UE capabilities. This doesn’t restrict multiple configuration for different purposes (e.g. for multiple beam).   RAN2 understanding is that the numerology/physical layer configuration for each step is up to RAN1.

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 

This contribution discusses about the multiple preamble transmission related issue.
2 Discussion 
As agreed in RAN1#AH2, 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 for contention-free case. And the preamble can be transmitted with same or different UE TX beams. For contention-free random access in LTE, the dedicated preamble is configured for a MAC entity by the network. In NR, the dedicated PRACH preamble transmitted via single/multiple beam on multiple RACH transmission occasions will significantly increase the success opportunity of the access. 
Observation 1: Multiple Msg1 transmission benefits for the access opportunity.
In LTE, UE monitors the PDCCH during the RAR window after preamble transmission. Once the MAC RAR PDU is successfully decoded with its RA-RNTI, UE stop monitoring the PDCCH even the time of the RAR window is not expired. A MAC RAR PDU is associated with a RA-RNTI, for the UE transmitted the preamble over same time and frequency resource has same RA-RNTI with the following formula:

RA-RNTI= 1 + t_id+10*f_id
Where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), and f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6). The NR RA-RNTI computation should follow the LTE baseline.
Proposal 1: The NR RA-RNTI computation should follow the LTE baseline.  
It was also agreed in RAN2 97bis, there is at most one Random Access procedure ongoing at any point in time in a MAC entity. This means even multiple Msg1 were transmitted, single RAR will be applied by the UE. Thus, whether gNB should send multiple random access response to UE is FFS.
It should be noted that there are two possible ways for the preamble transmission for contention free RA:

· UE sends multiple Msg 1 on single TX beam

With the knowledge of the best UE TX beam, UE can send the dedicated preamble on the best TX beam for multiple times. And single RAR corresponds to multiple Msg1 transmission should be supported for this case.
· UE sends multiple Msg 1 on multiple TX beam

If the RX/TX correspondence is not supported by UE, UE may transmit multiple Msg 1 on multiple TX beam due to the lack of the knowledge of best UL TX beam. The gNB needs to send the same RAR associated to the PRACH preamble over multiple DL Tx beams. If the TX/RX beam correspondence is not available, multiple RAR corresponds to multiple Msg1 transmission should be supported.
Proposal 2: For contention free random access, if the TX/RX beam correspondence is available, single RAR corresponds to multiple Msg1 transmission should be supported.
Proposal 3: For contention free random access, if the TX/RX beam correspondence is not available, multiple RAR corresponds to multiple Msg1 transmission should be supported.
3 Conclusions:
Based on the discussion above, the following observation and proposals were made:
Observation 1: Multiple Msg1 transmission benefits for the access opportunity.
Proposal 1: The NR RA-RNTI computation should follow the LTE baseline.  
Proposal 2: For contention free random access, if the TX/RX beam correspondence is available, single RAR corresponds to multiple Msg1 transmission should be supported.

Proposal 3: For contention free random access, if the TX/RX beam correspondence is not available, multiple RAR corresponds to multiple Msg1 transmission should be supported.
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