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Introduction
In RAN2#99 held on 21th – 25th August 2017, discussions on RACH parameter differentiation were carried out and below conclusions were noted:
· 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 a co-sourced paper [1], we have covered the general aspects for the concept of the prioritized RACH access in NR. This contribution further clarifies some remaining aspects.
· what additional parameters and metrics that can be applied for UEs in RRC IDLE to determine if a UE shall apply a prioritized RACH access;
· whether to signal the parameters that are applied to determine if a UE shall apply a prioritized RACH access. 
[bookmark: _Ref178064866]Discussion
[bookmark: _Toc489361556][bookmark: _Toc489361563][bookmark: _Toc489361557][bookmark: _Toc489361564]Configuration of RACH differentiation
[bookmark: _Hlk484596365]Considering various QoS requirements of the services in NR, some smaller enhancements without clearly breaking the common procedure should be considered. Enhancement with low complexity can reduce the latency of delay sensitive service such as URLLC. For example, uplink transmit power boost could be considered during RA procedure for UE with high priority service to enhance the random access success probability. Another example is to apply shorter back-off parameters to determine the time to initiate the next PRACH transmission when a RAR with back-off is received for UEs with high priority or low latency service. Both of these examples could be implemented with a small effort. The high priority data discussed in this contribution should be understood as data in the buffer of a high priority LCH. Other cases could be considered, such as SRBs for RRC signalling during handover but we leave these situations for FFS. 
Although UEs may trigger RACH procedure for different events, the network can’t distinguish them upon reception of preamble transmissions. Therefore, RACH access requests are typically served by the network in a FIFO manner. However, some RACH triggers may have higher priority than the other ones. The differentiated RACH configurations make it possible to distinguish these RACH triggers, therefore, allow the PRACH transmission for high priority service can reach the gNB earlier. 
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[bookmark: _Toc487029912][bookmark: _Toc487029949][bookmark: _Toc487472300][bookmark: _Toc487029696]For an idle UE, the typical events are initial access or requesting SI. For idle UEs there are limited ways to define priorities of data (the data that triggers the initial access). For initial access, mechanisms of access class barring such as ACB, EAB and ACDC etc. are used in LTE.  It is currently discussed in RAN2 to have a unified approach [2] for NR. In this approach the network configures access categories in the UE. This configuration includes mapping rules related to combinations of event types, applications, services or other aspects to access categories. We believe these access categories could be a basis also for assigning random access priorities for differentiated RA parameters for idle mode UEs. Hence, we propose:
[bookmark: _Toc490147384][bookmark: _Toc498633203]For UEs in RRC IDLE, the types of services can be derived by parameters that are used for access barring such as access category.
[bookmark: _Toc498633204]Access classes/access categories used for prioritized RACH accesses can be configured by the network.
For a RRC_CONNECTED UE, the typical events are RA to obtain a grant, handover, regaining of synchronization and beam switching. The priorities of data (the data that triggers the RA for obtaining a grant) should be based on the priority of the LCH carrying the data. Therefore, it is reasonable to QoS indicators to differentiate the services such as. (5QI, in NR, while QCI in LTE) which have correspondence with the LCH priority. 
[bookmark: _Toc490147385][bookmark: _Toc498633205]For UEs in RRC connected mode, the types of services can be derived by 5G QOS indicators such as 5QI in NR, or QCI in LTE
In LTE, the QCI value is allocated to each UE for each DRB via NAS messages, e.g., 'Activate default EPS bearer context request' or ‘Activate dedicated EPS bearer context request’. These NAS messages are sent during the attach procedure. This means that QoS parameters such as (QCI in LTE, and 5QI in NR) are not feasible to use for UEs under RRC IDLE to determine the priority level of services, based on which to further determine if the prioritized RACH access should be triggered.  
[bookmark: _Toc494102861][bookmark: _Toc498633202]QoS parameters such as (QCI in LTE, and 5QI in NR) are not feasible to use for UEs under RRC IDLE to determine the priority level of services, based on which to further determine if the prioritized RACH access should be triggered
Meanwhile, the QoS parameters used for the determination of whether a prioritized RACH access should be triggered, can be configured by the network. In this way, a better flexibility is achievable. 
[bookmark: _Toc498633206]QCIs or 5QIs used for prioritized RACH accesses can be configured by the network.
Certain signaling to configure the random access parameter differentiation shall be defined. For idle UE, the configuration of random access parameter differentiation shall be conveyed via system message. For specific configuration of random access parameter differentiation for RRC connected UE, other signalling such as UE specific RRC signal is more efficient to reduce the load of system information. The UE applies the cell specific configuration if there is no UE specific configuration.
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b. [bookmark: _Toc489457133][bookmark: _Toc489457168][bookmark: _Toc489457226][bookmark: _Toc489457286][bookmark: _Toc490124967][bookmark: _Toc498633209]UE specific configuration conveyed via UE dedicated RRC signalling (for connected UEs)
Conclusion
In section 2 we made the following observations:
Observation 1	NR supports differentiation of RACH configurations depending on the types of services and types of triggers
Observation 2	QoS parameters such as (QCI in LTE, and 5QI in NR) are not feasible to use for UEs under RRC IDLE to determine the priority level of services, based on which to further determine if the prioritized RACH access should be triggered

Based on the discussion in section 2 we propose the following:
Proposal 1	For UEs in RRC IDLE, the types of services can be derived by parameters that are used for access barring such as access category.
Proposal 2	Access classes/access categories used for prioritized RACH accesses can be configured by the network.
Proposal 3	For UEs in RRC connected mode, the types of services can be derived by 5G QOS indicators such as 5QI in NR, or QCI in LTE
Proposal 4	QCIs or 5QIs used for prioritized RACH accesses can be configured by the network.
Proposal 5	The differentiation of the RACH parameters can be configured by both means including
a.	Cell specific configuration conveyed via system information (for idle UEs)
b.	UE specific configuration conveyed via UE dedicated RRC signalling (for connected UEs)
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