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1 Introduction
In RAN2#96, the following agreements were agreed regarding to Random Access:

Agreements:  

1: Both contention-based and contention-free RA procedure should be supported in NR.

2: Contention-based and contention-free RA procedures follow the steps of LTE (does not preclude consideration of 2 step RA) 
3:RAN2 should strive for as much commonality in random access procedure as possible across all use cases

Agreements  
1 
The design of RA procedure in NR needs to support flexible Msg3 size (as already supported in LTE). 

FFS whether the eNB can be provided with more information (compared to LTE) from the UE on the Msg 3 size to provide.

In this contribution, we discuss further details of the random access in NR.
2 Discussion 
The random access procedure in LTE is performed for the following events:

-
Initial access from RRC_IDLE;

-
RRC Connection Re-establishment procedure;
-
Handover;
-
DL data arrival during RRC_CONNECTED requiring random access procedure:

-
E.g. when UL synchronisation status is "non-synchronised".

-
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.

-
For positioning purpose during RRC_CONNECTED requiring random access procedure:
-
E.g. when timing advance is needed for UE positioning.
Proposal 1 : The RA events mentioned above should be considered as a baseline in NR.

For legacy contention-based Random Access, UE selects a preamble in the preamble group regardless of the RA events priority. eNB feedbacks a RAR (Random Access Response) to the UEs who sent preambles in Msg1. In the RAR, the eNB indicates a BI (Back-off Indicator) considering the cell load. Once the UE is failed in RA, e.g. the RAR doesn’t include the preamble that UE sent in Msg 1, or the contention resolution in Msg4 is considered not successful, UE will randomly select a back-off time between 0 and BI and retransmits the preamble after the back-off time.

Observation 1: The BI indicated by eNB doesn’t take into account the RA events priority.

For the UEs which sent the same preamble at Msg1 will receive the same RAR due to the same RA-RNTI, which means these UEs will obtain same BI included in the MAC subheader. While different UE triggers the RA for different RA event, the RA event priority could be introduced. Some examples are shown as follows: 
a) RA events priority, e.g. RRC Connection establishment owns the highest priority; or
b) QoS of the DL/UL data, e.g. the data with high QoS owns high priority; or
c) The number of the UE failed to RA, e.g. the more time the UE has tried RA, the higher priority should be allowed.
In NR, UE can choose the back-off time based on the priority of the RA events instead of choosing the back-off time randomly. For instance, the network configures UE with a back-off time threshold for different RA event, the higher priority RA event maps to the smaller threshold; another approach can be achieved is to choose the back-off time between 0 and BI with corresponding probability instead of choosing randomly.
Proposal 2：RAN2 should study how to differentiate the back-off time based on different RA events.
3 Conclusions
Based on the discussion above, the following observations and proposals were made:
Observation 1: The BI indicated by eNB doesn’t take into account the RA events priority.
Proposal 1: The RA events mentioned above should be considered as a baseline in NR.
Proposal 2：RAN2 should study how to differentiate the back-off time based on different RA events.
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