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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 RAN1 AH2 meeting [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 random access procedure. 
Compared with the earlier version, this paper is revised to add corresponding discussions in consistent with the running TS.
2 Non-contention based RA events
In the running TS38.300 [2], the non-contention based random access procedure is given as shown in Figure.1. In this case, gNB can assign dedicated preamble(s) to UE via RRC signalling or PDCCH order, which contributes to avoiding collisions with other UEs. 
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Figure 1: Random access procedures for non-contention based 

In combination with following agreements on RA events made in RAN2#97bis meeting [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”). 
	Agreements on RA events:

-
The random access procedure in NR is supported at least for the following events:

(1)
Initial access from RRC_IDLE;

(2)
RRC Connection Re-establishment procedure;

(3)
Handover;

(4)
DL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised";

(5)
UL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available.

(6)  Transition from RRC_INACTIVE to RRC_CONNECTED


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.
3.2 Preamble Transmission

For non-contention based RA, 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 3: As in LTE, backoff is not applied to the non-contention based case in NR, although BI is included in RAR. 
3.3 Random Access Response 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 Msg1(s) 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 limit.

Proposal 4: 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 preamble retransmission 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 in LTE, backoff is not applied to the non-contention based case in NR, although BI is included in RAR. 

Proposal 4: 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 preamble retransmission limit.
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