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Introduction
In RAN2#99, the following agreements related to differentiation of random access (RA) parameters were made [1]:
Agreements:
1:	Differentiation of backoff parameter and/or power ramping will be supported. FFS in what conditions/events the differentiation will be supported.   A TP should be submitted by next meeting

In the previous meeting, it was agreed that the NR should support prioritization of random access procedures across UEs based on service requirement or triggering events. This contribution discusses a solution to support prioritization of random access.
Discussion
In LTE, no prioritization and differentiation is available to perform random access i.e all UE perform same random access procedure with the same set of configuration parameter. Prioritization and differentiation of RA has been approved for NR in order to support a broader set of service requirements and improve robustness of system. In RAN2#97bis meeting, it was agreed that the random access procedure in NR is supported at least for the following events [2]:
(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

Additionally, it was agreed in RAN1 that the random access procedure is supported for beam recovery. Hence, so far 7 RA events have been agreed in NR.
[bookmark: _GoBack]In order to reduce the number of message exchange between gNB and UE, we propose to differentiate and prioritize RA based on the PRACH resources. The PRACH resources are differentiated in time, frequency and sequences as shown in Figure 1.PRACH resource differentiation is done if at least one of the domain (time, frequency and sequences) is different. Each RA event is associated with one set of PRACH resources and power ramping parameter. However it requires too many PRACH resources. One possible solution is to combine some RA events such that separate resources are not required to differentiate each RA event. UE uses PRACH resources based on the RA event which trigger random access. The gNB calculates the back-off value based on the PRACH resources used by UE. For example, access request triggered by initial random access has low back-off value than the access request triggered by RRC connection re-establishment. The association between PRACH resource and RA event can be signalled to UE via minimum SI or on demand SI or via dedicated RRC message. For example, PRACH resource related to initial RA event and beam failure RA event are signalled in minimum SI while PRACH resource for RA event 2 (RRC Connection Re-establishment procedure) and RA event 5 (UL data arrival during RRC_CONNECTED) are signalled via on demand SI. The PRACH resource which is UE specific (for e.g Handover) is signalled by dedicated RRC message. 
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Figure 1.PRACH resource differentiation

Proposal 1: Random access events are prioritized and differentiated based on PRACH resources.
Proposal 2: The one set of PRACH resource and power ramping parameters are associated to one or multiple of RA events. 
Proposal 3: The UE selects PRACH resource based on the RA event which triggers random access.
Proposal 4: The gNB calculate back off value based on the PRACH resource selected by UE.
Conclusions
In this contribution, we discussed prioritization of random access across UEs. Additionally, we ask RAN2 to discuss the following: 
Proposal 1: Random access events are prioritized and differentiated based on PRACH resources.
Proposal 2: The one set of PRACH resource and power ramping parameters are associated to one or multiple of RA events. 
Proposal 3: The UE selects PRACH resource based on the RA event which triggers random access.
Proposal 4: The gNB calculate back off value based on the PRACH resource selected by UE.
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