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1   Introduction
In LTE, the backoff mechanism for random access is used to alleviate random access load on the same PRACH resource. With the introduction of new characteristics, e.g. numerologies in NR, consequently we observe some impacts on the granularity of the backoff value configuration. Due to above potential impacts, this contribution discusses the backoff parameter differentiation in details. 

2   Conclusion

2.1   RACH backoff parameters

Random access is likely to be triggered by a variety of events, which seems to have different importance and thus with respective requirements (e.g. latency for RACH completion). To this end, it seems beneficial to differentiate the backoff parameters by the specific event which triggers the RACH, thus prioritizing some certain types of RACH to meet the corresponding requirements. Actually in LTE, the concept of backoff differentiation is already supported by implementing two tables for Backoff parameters. For NB-IoT UEs, a relatively larger Backoff parameter is derived by referring to a dedicated table in order not to affect other UEs in case of high collisions. Therefore, we think that it is needed to introduce a backoff prioritization mechanism in NR to cope with even more diverse events. Specifically, each RA is associated with a RA priority according to different types of random access events. Then, backoff parameters of different RA priorities can be determined by the UE accordingly.
Proposal 1: Different backoff values can be used respectively for RA with different priorities associated with different types of RA events or services.
2.2   RACH backoff mechanism
In NR, we think the backoff mechanism for random access may have some similarity to that in LTE. Specifically, after the UE transmits a preamble, it will monitor the PDCCH for RAR identified by the RA-RNTI and may apply the backoff parameter value based on Backoff Indicator (BI) as indicated in the RAR. Provided the backoff prioritization mechanism proposed above, if the RAR contains a Backoff Indicator subheader within the MAC PDU header, the UE can set the backoff parameter value according to the BI field(s) of the Backoff Indicator subheader and RA priority. In general, it is possible to have two different options for the UE to determine the corresponding BI as below:
· Option 1: Multiple BI fields - the UE shall select the corresponding BI from multiple BI fields configured by the gNB 
· Option 2: UE adjustment - the UE shall adjust BI itself by an offset corresponding to its specific RA priority. 
Moreover, we make some analysis of two options from different angles, of which the comparisons are illustrated in the following table 1. From the table, we can see two options have their own advantages and disadvantages. In view of only two reserved bits are available in Backoff Indicator subheader in LTE, option 2 has less standard impact on RAR MAC PDU format. From this point of view, we prefer to adopt option 2 as backoff mechanism in NR. Nevertheless, RAN2 is requested to discuss different options and make a decision as the first step upon RA backoff differentiation is agreed. Once the direction of solution is determined, more discussion could be carried out for details in the next several meetings.
Table 1. Comparison between different backoff mechanisms (option 1 vs option 2)

	
	Option 1
	Option 2

	Description
	Multiple BIs in RAR MAC PDU with each BI corresponding to one RA priority
	One BI in RAR MAC PDU,UE adjust BI itself according to the pre-configured offset corresponding to its RA priority

	Overhead
	Multiple BI indicator in MAC subheader 
	Configuration for association between BI offsets and the RA priority 

	BI adjustment
	dynamically by gNB 
	by UE itself

	Flexibility of BI
	Yes
	No

	Impact on RAR MAC PDU
	Yes
	No


Proposal 2: The MAC entity can set a backoff parameter according to the BI field as indicated by the Backoff Indicator subheader and its RA priority.
Proposal 3: RAN2 is requested to discuss the two options in table 1 as starting point for backoff differentiation.
3 Conclusion
Proposal 1: Different backoff values can be used respectively for RA with different priorities associated with different types of RA events or services.
Proposal 2: The MAC entity can set a backoff parameter according to the BI field as indicated by the Backoff Indicator subheader and its RA priority.

Proposal 3: RAN2 is requested to discuss the two options in table 1 as starting point for backoff differentiation.
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