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1 Introduction
In RAN2#97bis, the following agreements were agreed regarding to Random Access:

	Agreements on Random Access:  
-
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

-
In NR the random access procedure on SCell can be supported if multiple TAs are supported as in LTE

-
The random access procedure in NR is performed on at least PSCell upon SCG addition/modification, if instructed, or upon DL/UL data arrival during RRC_CONNECTED requiring random access procedure. The UE initiated random access procedure is only performed on PSCell for SCG as in LTE

-
There is at most one Random Access procedure ongoing at any point in time in a MAC entity.  FFS if it is up to UE implementation which RA procedure should be stopped or if we need to have any form of prioritization 
Agreements 

1.
A single configuration for random access in idle mode is provided in minimum system information (pending RAN1 decision), but does not depend on the UE capabilities. This doesn’t restrict multiple configuration for different purposes (e.g. for multiple beam).   RAN2 understanding is that the numerology/physical layer configuration for each step is up to RAN1.



In this contribution, we discuss further details of the random access in NR.
2 Discussion 
2.1 Back-off time priorization
In last meeting there was an intense discussion regarding to the back off prioritization issue. Companies shared their views and concerns during the online discussion. 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 retransmit 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 who 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. RA storms may happen if UEs  retry RA during a same period. However, since different UE triggers the RA for different RA event, the RA events priority could be introduced. Some examples are shown as follows: 
a) RA triggers 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 failure time, e.g. the more time the UE has tried RA, the higher priority should be allowed.
Proposal 1: The network will indicate a single BI value as in LTE.
Proposal 2: UE should choose the backoff time based on different priority, and the priority may influenced by the RA triggers priority, the priority of the UL/DL data and the times UE has failed RA.

Proposal 3: The back off priority works for both IDLE mode and CONNECT mode

Based on the different priority, UE can choose the back-off time with priority instead of choosing it 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. As shown in Fig 1, the back off time 0-BI was divided into different parts. The UE initiates the random access with higher priority RA triggers will choose the back off time in smaller back off time part. This approach will also avoid the overlapping case. UEs with different RA triggers will reattempt with dispersion of time. RA storms can also be relieved.
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Fig 1: Back-off with priority

Another approach can be achieved is to choose the back-off time between 0 and BI with corresponding probability instead of choosing randomly.
2.2 RA prioritization
RAN2 has agreed to support at most one Random Access procedure ongoing at any point of time in a MAC entity, while RAN1 also agreed to support different PRACH configurations considering different numerologies case, which means the RA procedure may be triggered by different services on different numerologies at the same time. In previous meeting there was a FFS about this question, wheather it is up to UE implementation which RA procedure should be stopped or if we need to have any form of prioritization.  In current LTE if the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure. And the existing LTE mechnasim is good enough.
Proposal 4: When multiple RA happens, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure.
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.
Observation 2: A RA priority is required for multiple RA case.

Proposal 1: The network will indicate a single BI value as in LTE.
Proposal 2: UE should choose the backoff time based on different priority, and the priority may influenced by the RA triggers priority, the priority of the UL/DL data and the times UE has failed RA.

Proposal 3: The back off priority works for both IDLE mode and CONNECT mode

Proposal 4: When multiple RA happens, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure.
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