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1
Introduction
The study item on New Radio Access Technology was approved in [1]. Similar to LTE, in NR it is expected that the UE needs to perform the random access procedure before normal data transmission and reception can take place. Some progress was made on initial access in RAN1#86 meeting, as below [3]:
	Agreements:
· RACH procedure including RACH preamble (Msg. 1), random access response (Msg. 2), message 3, and message 4 is at least assumed for NR from RAN1 perspective

· Simplified RACH procedure, e.g., Msg. 1 (UL) and Msg. 2 (DL), should be further studied

· Details on Msg. 1 and Msg. 2 are FFS

· Study should include comparison with the above procedure (first bullet)

· The design of the random access procedure should take into account the possible use of single-beam and multiple beam operations, including

· Non Rx/Tx reciprocity at BS or UE

· Full or partial Rx/Tx reciprocity at BS or UE

· In case that multiple beam-forming is applied to DL broadcast channels/signals for initial access, 

· RACH resource is obtained by UE from detected DL broadcast channels/signals

· FFS: Details on association

· Other mechanism w/o association is also considered

· Multiple occasions for RACH preamble transmission in a given time interval are considered

· Details are FFS

· Other mechanism is not precluded

· Study further RACH reception/RAR transmission in TRPs/beams other than the one transmitting synchronization signals



In this document, we will provide some initial considerations on random access procedure in NR.
2
Discussion

2.1
General
In LTE, the random access procedure takes two distinct forms (outlined in Figure 1): 

-
Contention based
-
Non-contention based
In contention based random access procedure, the UE will randomly select one preamble from the determined preamble group in Step 1. If multiple UEs select the same preamble in the same subframe, collision will occur. In this case, the collision will be solved by the subsequent contention resolution procedure in Step 4. Contention based random access procedure is applicable to initial access from RRC_IDLE, RRC Connection Re-establishment procedure, Handover, DL data arrival during RRC_CONNECTED (e.g. when UL synchronisation status is "non-synchronised") and UL data arrival during RRC_CONNECTED (e.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available). 
In non-contention based random access procedure, a distinct preamble will be assigned by the eNB (e.g. via dedicated RRC signalling or PDCCH order) hence collision can be avoided. Non-contention based random access procedure is applicable to Handover, DL data arrival during RRC_CONNECTED (e.g. when UL synchronisation status is "non-synchronised"), Positioning (e.g. when timing advance is needed for UE positioning) and Obtaining timing advance alignment for a sTAG.
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Figure 1: Contention based (left) and Non-contention based (right) random access procedure
In NR, it seems that basically all the above mentioned scenarios are still valid, therefore both contention based random access procedure and non-contention based random access procedure should be supported. Technically, it is natural to use the existing random access procedures in LTE (i.e. Msg 1, 2, 3 and 4) as a baseline for the design in NR. This is also aligned with the RAN1 decision made in the last meeting.
Proposal 1: Use the random access procedure in LTE as the baseline for the design in NR from RAN2 perspective.
Proposal 2: NR supports both contention based RA procedure and non-contention based RA procedure. 
Note that, above proposals will not prevent the discussion on simplified random access procedure (e.g. only Msg1 and Msg2), which might be beneficial in some scenarios.
2.2
Random access procedure considering multiple numerologies
Until now, the following agreements were made in RAN1 on the support of multiple numerologies [2, 3]:

	RAN1#85:

· Multiplexing different numerologies within a same NR carrier bandwidth (from the network perspective) is supported

· FDM and/or TDM multiplexing can be considered
RAN1#86:

-
Specification supports multiplexing numerologies in TDM and/or FDM within/across (a) subframe duration(s) from a UE perspective

-
RAN1 should strive for an unified framework of NR initial access covering different/mixed numerologies


Given the RAN1 efforts on a unified framework of initial access covering different/mixed numerologies, RAN2 should also strive for unified framework of random access procedure for different numerologies. Note that RAN1 is responsible for the determination of whether there would be common random access resource allocation or separate random access resource allocation for different numerologies, and RAN2 is responsible for the corresponding configuration.
Proposal 3: RAN2 should strive for unified framework of random access procedure for different numerologies.
3
Conclusions

In this document, we provided some initial considerations on the random access procedures in NR, and we have the following proposals:
Proposal 1: Use the random access procedure in LTE as the baseline for the design in NR from RAN2 perspective.
Proposal 2: NR supports both contention based RA procedure and non-contention based RA procedure. 
Proposal 3: RAN2 should strive for unified framework of random access procedure for different numerologies.
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