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1. Introduction
In the previous RAN 2 meetings, the following agreements have been achieved:
	RAN2#99
For multiple msg1 transmissions for contention free RACH 

· A single RAR window is applied for multiple msg1 transmission.  

· The RAR window is started after transmission of the first preamble after a “offset”.  

· The UE monitors multiple RA-RNTIs.  The RA-RNTI is associated to the RACH transmission occasion in which the preamble was transmitted.  

· Once a RAR is received, the RAR reception is considered successful, as in LTE.  The UE stops multiple preamble transmission.

· Details of RA-RNTI calculations are FFS


For RA with multi-beam operations, UE needs to determine the UL transmit beam for the msg-1 transmission. For obtaining a suitable UL transmit beam, the UEs’ procedures can be summarized as follows:

· If there is Rx/Tx correspondence
· UL Tx beam can be determined with the reception beam for SSB

· If there is no Rx/Tx correspondence, there are two options:

· Option 1: Under CFRA, the best Tx beam can be deterimied with multiple preamble transmission

· Option 2: Under both CFRA and CBRA, the best Tx beam can be determined by trial and error (i.e., beam switching if msg-2 reception failure. However, note that this is up to the implementation of the UE)

For the two options for the case without RX/TX correspondence, Option 2 is the omni-potent approach for both CFRA and CBRA, nevertherless will result in long latency for repeated preamble retransmission. Option 1 is considered as an optimization for the CFRA and hence, is deprioritized in the first freeze of NR. 

In the current specification, the procedure for multiple message 1 has been added based on the agreements in the previous meetings.  However, we think there are several remaining issues that await RAN 2 to adresss and they will be discussed in this contribution.

2. Discussion
The same configuration for RAR-window is used for both single preamble transmission and multiple preambles transmission, which is shown as follows:

	1>
if 'multiple preamble transmission' has been signalled:

2>
start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of X symbols (specified in TS 38.213 [6]) from the end of the first preamble transmission;
2>
monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI(s) while ra-ResponseWindow is running;


 However, it may not be proper to configure the same value of RAR monitoring window for both single preamble transmission and multiple preamble transmission. T
Proposal 1: A new RAR-WindowSize should be configured for multi-preamble transmission for RAR reception.

For multiple preamble transmission, we observe that UE has the following objectives to achieve:

· Identify what is the best UL transmit beam;

· Let the the gNB determines the best Rx beam; 

· Indicate to the gNB the selected SSB.

Hence, in order to indicate to the gNB, the configuration of the dedicated resources (i.e., time/frequency/code) should also be configured per SSB. 
Proposal 2: The configuration for the dedicated RA resources for multiple preamble transmission should be per SSB.

In order for the UE to indentify what is the best UL TX beam, an association between the RA resource and the UL TX beam (time/frequency/code) is necessary. For example, if such an association between TX beam and preamble index, the UE could identify what is the acknowledged UL Tx beam be examing the RAPID in the RAR MAC PDU. 
Then, if for each UL TX beam, the UE transmit with associated RA resource once, there will be not need to configure the number of preamble transmission.  However, in the previous RAN 1 meeting, the following agreement has been made:
	• 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 beam


If multiple preamble can be tranmistted with the same or different UL TX beam, then it would be impossible to infer the number of preamble transmission by the configuration of RA resources (time/frequency/code). Then, it is necessary that the network configures to the UE the number of preamble transmissions for multiple-preamble RA. 
Proposal 3: Network configures to the UE the number of preamble transmissions for multiple-preamble RA procedure. 
3. Conclusion
In this contribution, we discuss the remaining issues with multiple preamble transmission and we have the following proposals:

Proposal 1: A new RAR-WindowSize should be configured for multi-preamble transmission for RAR reception.

Proposal 2: The configuration for the dedicated RA resources for multiple preamble transmission should be per SSB.

Proposal 3: Network configures to the UE the number of preamble transmissions for multiple-preamble RA procedure. 

4. Reference

[1] RAN2#99 meeting chairman minutes
