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1 Introduction
In RAN1#86bis meeting random access procedure for NR has been discussed considering Tx/Rx beam reciprocity assumptions at the TRP side. During the discussion the following agreements were reached:
	Agreements:
· When Tx/Rx reciprocity is available at gNB at least for multiple beams operation, the following RACH procedure is considered for at least UE in idle mode
· Association between one or  multiple  occasions for DL broadcast channel/signal and  a subset of RACH resources is informed to UE by broadcast system information or known to UE
· FFS: Signaling of  “non-association”
· Detailed design for RACH preamble should be further studied
· Based on the DL measurement and the corresponding association, UE selects the subset of RACH resources
· FFS: Tx beam selection for RACH preamble transmission
· At gNB, the DL Tx beam for the UE can be obtained based on the detected RACH preamble and would be also applied to Message 2
· UL grant in message 2 may indicate the transmission timing of message 3
· For the cases with and without Tx/Rx reciprocity, the common random access procedure should be strived
· When Tx/Rx reciprocity is not available, the the following could be further considered for at least UE in idle mode
· Whether or how to report DL Tx beam to gNB, e.g.,
· RACH preamble/resource
· Msg. 3
· Whether or how to indicate UL Tx beam to the UE, e.g., 
· RAR

Agreements:
· RACH resource:
· A time-frequency resource to send RACH preamble
· Whether UE needs to transmit one or multiple/repeated preamble within a subset of RACH resoueces can be informed by broadcast system information
· For example, to cover gNB RX beam sweeping in case of NO Tx/Rx reciprocity at the gNB

Agreements:
· NR supports multiple RACH preamble formats, including at least
· RACH preamble format with longer preamble length 
· RACH preamble format with shorter preamble length
· FFS how many signatures (e.g. number of RACH sequences, payload size, etc.)
· Multiple/repeated RACH preambles in a RACH resource is supported
· FFS: How to support single-beam and/or multi-beam operation
· FFS: Preamble could be the same or different
· Numerology for RACH preamble can be different depending on frequency ranges
· FFS: How many numerologies will be supported per frequency range
· Numerology for RACH preamble can be different or the same from that for the other UL data/control channels


In this contribution we provide our views regarding random access procedures in NR considering the aspects discussed on the last meeting.
2 Discussion
TRP with Tx/Rx beam reciprocity
In NR multiple beam based operation may be used for initial access procedure. In this case synchronization signals can be transmitted from TRP using different beams where each beam may be associated with different PRACH resource. UE based on synchronization signal detection may chose the appropriate PRACH resource for RA preamble transmission. It should be noted that due to non-uniform angular distribution of the UEs in the served geographical area the probability of selecting different beams may be different. As the result, the probability of transmitting signal in different PRACH resource may different. 
[image: ]
Figure 1. Beam selection probability at TRP side
Figure 1 shows the beam selection probability at macro TRP side for dense urban scenario. It can be seen that from TRP perspective, some of the beams can be selected more frequently by the UEs comparing to the other beams. As the result, the PRACH resources associated with these beams used by the UEs more frequently are likely to have higher collision probability and interference levels comparing to PRACH resources associated with beams less frequently selected by the UE.
To provide load balancing across different PRACH resources, each beam may be associated with different number of PRACH resources. More specifically, more PRACH resources in the frequency and time domain can be allocated for the corresponding RA preamble transmission for more loaded beams to reduce the collision probability and interference levels. The amount of the allocated resource can be signalled to the UE via broadcast message. In addition for the UEs detecting multiple TRP beams, power offset parameter can be used for each of the transmitted TRP beam for determination of the best received beam at the UE side. 
Proposal 1:
· For TRP with Tx/Rx beam reciprocity to achieve load balancing across PRACH resources associated with different Tx beams, consider configuration of the different amount of PRACH resources 

TRP without Tx/Rx beam reciprocity
For the scenarios, where the Tx/Rx beam reciprocity can not be guaranteed at TRP side, TRP should perform beam sweeping operation in order to receive the PRACH procedure. For the purpose PRACH transmission should support repetition structure. The amount of PRACH resource repetition can be indicated to the UE via broadcast message. Since the Tx/Rx beam reciprocity can’t be guaranteed the selected beam should be indicated to the TRP via Msg X transmission that should contain the some indicator to the reference signals resource associated with the selected beam. The time duration granularity of the PRACH resource should be available in units of integer number of OFDM symbols to provide efficient use of radio resources (e.g. no wasted resources) and flexibility for future extension of NR.
[bookmark: _GoBack]Proposal 2:
· NR should support of variable PRACH resource configuration. The time duration granularity of PRACH resources should be available in unit of ‘L’ integer number of OFDM symbols. FFS, the value of L. 
3 Summary
In this contribution we provide our views regarding PRACH procedures in NR. Based on the discussion the following proposals were made:
Proposal 1:
· For TRP with Tx/Rx beam reciprocity to achieve load balancing across PRACH resources associated with different Tx beams, consider configuration of the different amount of PRACH
Proposal 2:
· NR should support of variable PRACH resource configuration. The time duration granularity of PRACH resources should be available in unit of ‘L’ integer number of OFDM symbols. FFS, the value of L. 
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