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1 Introduction

In last RAN2 NR Ad-hoc meeting, differentiation of RACH parameters issue was discussed and RAN2 encouraged companies to come with a converged solution (including the parameters that require differentiation and the triggers) and stage 3 details. 
In this contribution, we will discuss the differentiation of backoff indicator.
2 Discussion
2.1.
Differentiation backoff indicator
In RAN2 #97bis, the following events has been agreed to trigger random access procedure:
(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 LTE, even though above events will also trigger RA procedure, those RA trigger events are treated by the same backoff mechanism. This is because the UEs which use the same RA-RNTI to receive msg2 will use the same backoff indicator regardless of which kind of RA trigger event. Hence, the high priority RA trigger event or service will be treated as same as the low priority RA trigger event or service when RA failure happens.

Therefore, in last RAN2 NR Ad-hoc meeting many contributions [1] [2] [3] discussed whether the differentiation of backoff indicator should be supported for different RA trigger events in NR. If NR supports the differentiation of backoff indicator for different RA trigger events, it could increase the efficiency for network controlling the UE behaviour when PRACH happens congestion. Hence, we propose that the differentiation of backoff indicator should be supported in NR.
Proposal 1: In NR, the differentiation of backoff indicator should be supported.
2.2.
Configuration the differentiation of backoff indicator

There may have two options to control the differentiation of backoff indicator. One is the UE control. In this option, UE could decide whether to perform backoff mechanism by itself based on the RA trigger event or service. The other one is network control. In this option, network could provide difference backoff indicators, and UE could decide which backoff indicator should be applied based on the RA trigger events or service.

The backoff mechanism could be used to eliminate the PRACH congestion. However, only network could know the current PRACH loading status. Therefore, if UE could decide whether to perform backoff mechanism by itself, the efficiency of using backoff mechanism to eliminate the PRACH congestion will be reduced. Hence, the differentiation of backoff indicator should be under network control.
Proposal 2:  The configuration of differentiation of backoff indicator should be under network control.


When network controls the differentiation of backoff indicator, network may provide multiple backoff indicators in one MAC PDU which carries MAC RARs. Since network may not know which one of RA trigger events or service triggers UE to perform RA. In LTE, one backoff indicator will be carried in one BI (backoff indicator) MAC subheader and each MAC PDU header consists only one BI MAC subheader. In NR, there may have two options to carry multiple backoff indicators in the MAC PDU which carries MAC RARs. One is similar to LTE that using the BI MAC subheader to carry the backoff indicator. Once network decides to configure multiple backoff indicators, multiple BI MAC subheaders should be in the MAC PDU header. The other one is define a new MAC RAR format to carry multiple backoff indicators. Once network decides to configure multiple backoff indicators, the new MAC RAR should be in the MAC PDU with multiple backoff indicators.

Using a new MAC RAR (BI-RAR) format to carry multiple backoff indicators could simplify UE behaviour for acquiring multiple backoff indicators. Since UE only need to find two MAC RAR in the MAC PDU. One MAC RAR is associated to the transmitted preamble, and the other one (i.e. BI-RAR) is used to acquire multiple backoff indicators. The BI-RAR could also carry additional information for the RA trigger events or service associated to the backoff indicators. UE could decide to apply which backoff indicator based on the RA trigger event or service. Once UE does not find the BI-RAR in MAC PDU or the RA trigger event or service does not exist in BI-RAR, the UE could apply the original backoff scheme.
Proposal 3: RAN2 is recommend to consider using a new MAC RAR format to carry multiple BI values.
Conclusion
Based on the discussion in section 2 the following is proposed:
Proposal 1: In NR, the differentiation of backoff indicator should be supported.
Proposal 2:  The configuration of differentiation of backoff indicator should be under network control.
Proposal 3: RAN2 is recommend to consider using a new MAC RAR format to carry multiple BI values.
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