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1. Introduction

	RAN2#98 Agreements [1]
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.  
RAN2#99 Agreements [2]
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
RAN1 NR AH#2 Agreements [3]:
· 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
RAN1#90 Agreements [4]:
Working assumption in RAN1#90:
· For beam failure recovery request transmission on PRACH, support using the resource that is CDM with other PRACH resources.

· Note that CDM means the same sequence design with PRACH preambles. 

· Note that the preambles for PRACH for beam failure recover request transmission are chosen from those for content-free PRACH operation in Rel-15

· Note: this feature is not intended to have any impact on design related to other PRACH resources

· Further consider whether TDM with other PRACH is needed


In this contribution, we further open issues for the multiple Msg1 transmissions for contention free random access. 
2. Discussion

In last RAN2 meeting, multiple msg1 transmissions for contention free RACH case was discussed and some related agreements were made [2].  For supporting the case, a UE will perform multiple Msg1 transmissions and will monitor all possible RA-RNTIs for receiving corresponding Msg2 transmission. And such contention free random access will be considered as successful once the corresponding RAR is received. 
As the baseline, since it is agreed that a UE is configured to use such mechanism, an extra configuration for the mechanism would be needed. And we further discuss some possible parameters in the extra configuration.
RAR window

In last meeting, RAN2 agreed to use a single RAR window, instead of sliding window, to cover all possible response opportunities. Hence, it would be beneficial to provide another ra-ResponseWindowSize different from the ra-ResponseWindowSize in system information.

Number of continuous Msg1 transmissions 

For the multiple Msg1 transmissions, number of the multiple Msg1 transmissions could be either configurable or be fixed in specification. Since number of the multiple Msg1 transmissions will affect the radio resource usage and ra-ResponseWindowSize, we prefer to let gNB control the possible transmission times. 
Besides, we don’t see strong reason to discriminate purposes of different contention free RACH (e.g. handover, beam recovery, DL data arrival) after UE is configured as multiple Msg1 transmissions. Hence, we proposed that UE performs contention free RACH with multiple Msg1 transmissions regardless RA events, if the UE is configured to perform multiple Msg1 transmissions for contention free RACH.
Proposal 1: Network provides a configuration including number of Msg1 transmissions before the end of a monitored RAR window and an extra ra-ResponseWindowSize to UE for supporting multiple Msg1 transmissions contention free RACH. 
Proposal 2: A UE performs contention free RACH with multiple Msg1 transmissions mechanism regardless RA events, if the UE is configured with corresponding configuration.
Another open issue is how to handle PREAMBLE_TRANSMISSION_COUNTER. The PREAMBLE_TRANSMISSION_COUNTER is to determine whether unsuccessful attempts are over the threshold (i.e. PreambleTransMax). Considering values of PreambleTransMax in LTE, if the PREAMBLE_TRANSMISSION_COUNTER increases after each Msg1 transmission, the random access may finish too early in some cases. For preventing the issue, one possible way is to provide another value for PreambleTransMax in related configuration. Another possible way is to increase PREAMBLE_TRANSMISSION_COUNTER after no corresponding RARs is received within the RAR window as LTE. In our view, considering the agreements made in last meeting, we prefer to take second option for following same behavior as single preamble transmission case.
Proposal 3: For multiple msg1 transmissions for contention free RACH case, MAC entity increases PREAMBLE_TRANSMISSION_COUNTER by 1 if RAR reception is not successful.
3. Conclusion

In this contribution, we propose the following:
Proposal 1: Network provides a configuration including number of Msg1 transmissions before the end of a monitored RAR window and an extra ra-ResponseWindowSize to UE for supporting multiple Msg1 transmissions contention free RACH. 
Proposal 2: A UE performs contention free RACH with multiple Msg1 transmissions mechanism regardless RA events, if the UE is configured with corresponding configuration.
Proposal 3: For multiple msg1 transmissions for contention free RACH case, MAC entity increases PREAMBLE_TRANSMISSION_COUNTER by 1 if RAR reception is not successful.
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