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1. Introduction

RAN2 agreed to support the differentiation of backoff parameters. In RAN2#99bis, RAN2 made a compromise:
Two priorities (high/low)

-
Initial access (based on access class)

-
For data (QCI) 

-
For RRC establishment/re-establishment and HO (high priority)

And, in the last ad-hoc meeting, RAN2 made a few agreements:

Agreements:

The following cases will apply prioritized RACH procedures (if configured)

1.
   Handovers using contention-based access 

2.
BFR recovery 

The set of parameters for prioritization include 

•
powerRampingStep and Backoff Parameter

Idle mode will not be discussed in Rel-15

This contribution discusses the details based on the two priority levels.
2.
Discussion
As a consequential work to the agreement made in the previous meeting, RAN2 needs to study how to support the two-level differentiation. It has to aim to maximize the gain while minimizing the complexity.
2.1
Benefits from the Differentiation of Backoff Parameter and Power Ramping
If differentiated, the expected benefit from the backoff (BO) and power ramping can be briefly summarized with the following table.
Table 1
Summary on Backoff and Power Ramping
	 
	Backoff
	Power Ramping

	Main purpose
	Reducing preamble transmission when congested
	overcoming uplink interference in preamble transmission

	Benefit when differentiated
	Next preamble transmission can be sent earlier by 0 ~ 960 ms
	Aggressive power setting for the preamble transmission to increase the possibility of preamble transmission being successful. It may reduce the delay by ~ tens of ms

	Note 
	Differentiation is already in LTE for CFRA
	 


From the above table, the following observations can be provided:
Observation 1: For idle mode, reducing delay by tens of ms may not be very useful (i.e. it is less useful to reduce call set up delay by that amount of time). Hence the BO differentiation may be useful, but Power Ramping differentiation may be not needed. 

Observation 2: For connected mode, the latency reduction by differentiating both BO and power ramping may be beneficial especially for SRB1.
On the other hand, the access control has been already used to mitigate the congestion so efficiently. Actually, the BO intends to mainly distribute the following retransmission opportunities after the RAR reception is considered not successful. Even in NR, the BO should be a supplementary solution. For the differentiation in BO and power ramping, specifying too heavy signalling would be just a burden rather than to achieve a significant latency improvement.
Observation 3: The load of random access for idle mode UEs are already controlled by Access Control. The Backoff parameter is a supplementary solution to mitigate the congestion, especially for preamble retransmission.

2.2
Granularity for Differentiation

We assume that there may be many ways/approaches to facilitate the differentiation. However, since there is already other congestion control mechanism providing differentiation, i.e. the access control, the simplest form of differentiation seems good enough for Rel-15. 
W.r.t BO, UE skips the received BO upon the CFRA in LTE. For the BO differentiation, the skipping approach can be extended even for CBRA. In other words, the received BO is applicable for events with the low priority, but not for events with high priority (i.e. skipped). Whether to apply the BO would depend on specific events, i.e. the UE decides whether to apply the received BO for the retransmission of preamble according to what the event triggering the preamble is. 
W.r.t power ramping, probably one more parameter set can be provided, and either normal parameter set or aggressive parameter set can be applied according to the specific events. The power ramping parameters typically includes powerRampingStep and preambleInitialReceivedTargetPower. The gNB broadcasts the additional set via System Information. For simplicity, both skipping the backoff and the new set of aggressive power parameters are applied at the same time when the random access corresponding to the specific event is initiated. 
Proposal 1: The Backoff parameter can be skipped for specific events corresponding to high priority.

Proposal 2: A new set of power ramping parameters is defined for specific events corresponding to high priority. The set includes powerRampingStep and preambleInitialReceivedTargetPower.
Proposal 3: For simplicity, both skipping the backoff and the new set of aggressive power parameters are applied at the same time when the random access corresponding to the specific events is initiated.
RAN2 agreed to apply prioritized RACH procedures to the following cases:
1.
Handovers using contention-based access 

2.
BFR recovery 
For these events, we could need to indicate if the differentiation is enabled or not. However, since the new set of power ramping parameters for specific events corresponding to high priority is delivered, the provision of the information implicitly means to trigger the differentiation. And, it is reasonable that the set of power ramping parameters is provided via System Information.
Proposal 4: The provision of the new set of power ramping parameters implicitly means to trigger the differential Backoff and power ramping. The power ramping parameters are provided over System Information. 
3. Conclusion
It is proposed that 
Proposal 1: The Backoff parameter can be skipped for specific events corresponding to high priority.

Proposal 2: A new set of power ramping parameters is defined for specific events corresponding to high priority. The set includes powerRampingStep and preambleInitialReceivedTargetPower.

Proposal 3: For simplicity, both skipping the backoff and the new set of aggressive power parameters are applied at the same time when the random access corresponding to the specific events is initiated.
Proposal 4: The provision of the new set of power ramping parameters implicitly means to trigger the differential Backoff and power ramping. The power ramping parameters are provided over System Information.
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