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Introduction
As captured in TR38.804, the NR system should support overload and access control functionality such as RACH backoff, RRC Connection Reject, RRC Connection Release and UE based access barring mechanisms. One unified access barring mechanism for NR should be introduced to address all the use cases and scenarios that LTE addressed with different specialized mechanisms. The unified access barring mechanism should be forward compatible in order to cope with future use cases/scenarios. In NR, the unified access barring mechanism should be applicable for all RRC states in NR (RRC_IDLE, RRC_CONNECTED and RRC_INACTIVE).
In this document, we further discuss interaction between Random Access Backoff and Access Barring mechanism and some details of Random Access Backoff in NR.
Prioritization in Random Access Backoff
In LTE, RACH backoff indicator is signaled via RAR messages. When UE performs random access procedure, if UE receives BI from any RAR message, UE stores the BI. If RAR is not received or if contention resolution is not solved, UE applies backoff. 
LTE backoff mechanism is applied to all cases whenever UE performs random access. Thus, in congestion all random access attempts would be delayed due to the backoff. Accordingly, LTE backoff mechanism causes prioritized accesses to be delayed together with non-prioritized accesses because eNB cannot identify the priorities of the random access transmissions.

For example, when UE performs handover, UE may send a Measurement Report or HO Complete via contention based random access procedure. However, in congestion the Measurement Report or the HO Complete message can be delayed due to backoff. This may delay handover or SCell addition so that it can cause call drop or degrade performance. 
Accordingly, we propose that the random access backoff in NR should support differentiation of prioritized access attempts and non-prioritized access attempts.
Proposal 1: The random access backoff in NR should support differentiation of prioritized access attempts and non-prioritized access attempts.
The proposal 1 can be achieved in various ways. We think that the following options can be further discussed to support the intention of the proposal 1.

· Option 1: The random access backoff is applicable only for random access attempts with lower priorities e.g. logical channel priorities or certain purposes, depending on network configuration. Thus, UE skips the random access backoff while performing random access with a higher priority (e.g. SRB) or a particular purpose (e.g. handover).
· Option 2: The random access back parameter values are provided per a set of priorities, depending on network configuration. Thus, UE applies the random access backoff that corresponds to the priority of the random access.
Accordingly, if Proposal 1 is agreed, we propose to further discuss support of Option 1 or 2 for NR.
Proposal 2: If Proposal 1 is agreed, Option 1 or 2 is considered for random access backoff in NR.

In addition, we assume that the random access will be applicable for any state, i.e. for RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED. We propose to agree that random access backoff in NR should be applicable for any state.

Proposal 3: The random access backoff in NR should be applicable for any state, e.g. for RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED.
Interaction between RA Backoff and Access Barring
When the RRC Connection Establishment is initiated in LTE, UE RRC performs access barring mechanisms i.e. ACB, ACB skip, EAB and/or ACDC. If UE RRC passes the access barring check, UE RRC instructs UE L2 to transmit RRC Connection Request message. Then, UE MAC initiates random access procedure to send the RRC message. 

In LTE, RACH backoff indicator is signaled via RAR messages. When UE performs random access procedure, if UE receives BI from any RAR message, UE stores the BI. If RAR is not received or if contention resolution is not solved, UE applies backoff. LTE backoff mechanism is applied to all cases whenever UE performs random access. 

Accordingly, if we follow LTE operation, UE should perform both access barring mechanism and random access backoff for some state transitions. Thus, even though a certain connection request has been prioritized in the access barring mechanism, the connection request could be still delayed and de-prioritized due to random access backoff.

Observation: If we follow LTE operation, UE should perform both access barring mechanism and random access backoff for some state transitions. Thus, prioritized access in the access barring mechanism may be delayed in random access due to RA backoff.
Someone could argue that access barring mechanism and random access backoff are intended to support different use cases. The access barring mechanism is used to alleviate CN overload and/or RAN overload, while the random access backoff is used to alleviate only RAN overload. However, when RAN overload situation occurs, it seems typical that the network uses both the access control mechanism and the random access backoff. Thus, from UE perspective, some UEs would apply duplicated procedures to mitigate congestion. It means that prioritization in the access control mechanism does not work for the UE.

Therefore, we propose to allow the network to control whether or not UE applies RA backoff in the random access procedure. For example, when UE performs high priority access in ACB, if UE passes the access class barring check, UE initiates random access procedure. For the subsequent random access procedure, the network should be able to control whether or not the UE still needs to apply RA backoff when RA backoff is received via RAR message. In this way, the network better handles prioritization in congestion situation.

Proposal 4: gNB is allowed to control whether or not UE applies RA backoff in the random access procedure.
Conclusion

In conclusion, we propose the followings for RA backoff and access control in NR:
Proposal 1: The random access backoff in NR should support differentiation of prioritized access attempts and non-prioritized access attempts.
Proposal 2: If Proposal 1 is agreed, Option 1 or 2 is considered for random access backoff in NR.

· Option 1: The random access backoff is applicable only for random access attempts with lower priorities e.g. logical channel priorities or certain purposes, depending on network configuration. Thus, UE skips the random access backoff while performing random access with a higher priority (e.g. SRB) or a particular purpose (e.g. handover).
· Option 2: The random access backoff parameter value is provided per a set of priorities, depending on network configuration. Thus, UE applies the random access backoff that corresponds to the priority of the random access.

Proposal 3: The random access backoff in NR should be applicable for any state, e.g. for RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED.

Observation: If we follow LTE operation, UE should perform both access barring mechanism and random access backoff for some state transitions. Thus, prioritized access in the access barring mechanism may be delayed in random access due to RA backoff.
Proposal 4: gNB is allowed to control whether or not UE applies RA backoff in the random access procedure.[image: image1.png]
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