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1   Introduction
The contention-based random access has been discussed for several RAN2 meeting; however, non-contention based random access is not discussed yet so far. In last RAN1meeting [1], multiple Msg1(s) transmission within a RAR window has been agreed for non-contention based, i.e. contention free case: 
	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


Therefore, based on the previous agreements made for RAN1, we intend to discuss the non-contention based random in consistent with the running TS.
2 Non-contention based RA events
In the running TS38.300 [2], the random access procedure for non-contention based is given as shown in Figure.1. In this case, UE can be assigned a dedicated preamble by the gNB (e.g. via RRC signaling or PDCCH order), which contributes to avoiding collisions with other UEs. In combination with the RA event agreed for NR in RAN2 [3], the applicable events for non-contention based RA can include handover and DL data arrival during RRC_CONNECTED (e.g. when UL synchronization status is “non-synchronized”). 
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Figure 1: Random access procedures for non-contention based 



Proposal 1: The non-contention based random access procedure is supported at least for the following events:
· Handover;

· DL data arrival during RRC_CONNECTED (e.g. when UL synchronization status is “non-synchronized”)
3 Non-contention based RA procedure

3.1 Preamble Assignment

As mentioned above, the agreement has been made by RAN1 that multiple Msg1(s) can be transmitted over dedicated multiple RACH transmission occasions within a RAR window for non-contention based case. Therefore, the corresponding RA configurations should be provided by RAN2. UE can be configured for a set of dedicated RACH transmission occasions in time domain and corresponding RACH resources including preambles and/or PRACH(s), where the RACH resources can be same or not. 
Proposal 2: For non-contention based random access, a set of dedicated RACH transmission occasions in time domain and corresponding RACH resources including preambles and/or PRACH can be configured for a UE.
In LTE, PDCCH order or RRC signalling can be used to assign the dedicated preambles and PRACH resources which are indicated by ra-PreambleIndex and ra-PRACH-MaskIndex respectively. In NR, it can be a simple and effective method to reuse the concept of ra-PreambleIndex and the ra-PRACH-MaskIndex, thus a set of dedicated RA resources can be configured for non-contention based case.
Proposal 3: As a baseline, the concept of ra-PreambleIndex and ra-PRACH-MaskIndex can be reused in NR. It is allowed to configure a set of ra-PreambleIndex and ra-PRACH-MaskIndex for non-contention based case.

Besides, the following agreements have been achieved for indicating the RACH resources:
	Agreements:
· At least for handover case, a source cell can indicate in the handover command, 

· Association between RACH resources and CSI-RS configuration(s)

· Association between RACH resources and SS blocks

· A set of dedicated RACH resources (FFS: time/frequency/sequence)


From the agreements, it is obvious that RRC signalling can be used to indicate multiple dedicated RACH resources, while it depends on RAN1 design for DCI format to decide whether PDCCH can indicate the multiple dedicated RACH resources. 
Proposal 4: For non-contention based random access, it is up to RAN1 whether PDCCH order can indicate a set of dedicated RACH resources.
3.2 Preamble Transmission

For non-contention based, the preamble(s) is dedicated so that no collision will occur. In this case, backoff is not only ineffective but also results in unnecessary latency. Therefore, there is no need for non-contention based to apply backoff even if none of all received RARs contains the preamble identifier corresponding to the UE has transmitted or no RAR are received in the RAR window. 
Proposal 5: As in LTE, backoff is not applied to the non-contention based case in NR. 
3.3 Random Access Reception
In LTE, if no RAR is received within the RAR window, or if none of all received RARs contain a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the RAR reception is considered not successful and the preamble transmission counter shall be added by one Considering multiple Msg1 transmission allowed for non-contention based RA, the counter of preamble transmission should be increased only once no matter how many Msg1s is transmitted within the same RAR window. In addition, if RAR reception is unsuccessful, dedicated RACH resources can be used for retransmission until random access is successful or the preamble transmission counter exceeds the maximum value.

Proposal 6: For non-contention based RA, the counter of preamble transmission increased only once within the same RAR window.
Proposal 7: If RAR reception is unsuccessful, dedicated RACH resources can be used for non-contention based retransmission until RA procedure is successful or the preamble transmission counter exceeds the retry limit.
4 Conclusion
Proposal 1: The non-contention based random access procedure is supported at least for the following events:

· Handover;

· DL data arrival during RRC_CONNECTED (e.g. when UL synchronization status is “non-synchronized”)
Proposal 2: For non-contention based random access, a set of dedicated RACH transmission occasions in time domain and corresponding RACH resources including preambles and/or PRACH can be configured for a UE.
Proposal 3: As a baseline, the concept of ra-PreambleIndex and ra-PRACH-MaskIndex can be reused in NR. It is allowed to configure a set of ra-PreambleIndex and ra-PRACH-MaskIndex for non-contention based case.
Proposal 4: For non-contention based random access, it is up to RAN1 whether PDCCH order can indicate a set of dedicated RACH resources.
Proposal 5: As in LTE, backoff is not applied to the non-contention based case in NR. 

Proposal 6: For non-contention based, the counter of preamble transmission increased only once within the same RAR window.
Proposal 7: If RAR reception is unsuccessful, dedicated RACH resources can be used for non-contention based retransmission until RA procedure is successful or the preamble transmission counter exceeds the retry limit.
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