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1 Introduction

During the NR study item RAN2 has discussed the random access procedure. It was agreed [1] that both the contention based and contention free random access procedure having steps as in LTE is supported in NR. In this contribution we discuss service differentiation aspects of random access.

2 Discussion
NR will support various services such as URLLC, eMBB [1] [2]. In RAN2 #98, various random access enhancements were proposed for service differentiation. In [3], it was proposed to partition the PRACH resources to satisfy the different service requirements. In [4] [5], it was proposed that RACH configuration related to each numerology is broadcasted in minimum SI and each numerology is mapped to service. In [6], it was proposed to support multiple PRACH configurations, each corresponding to different TTI duration or access requirements. In [7], it was proposed to support service based configuration of RACH parameters to enhance the reception of PRACH preamble for some RA triggers such as UL data arrival during RRC_CONNECTED, handover. In [8], it was proposed to support different RACH configurations and/or parameters for different random access classes (service, RA triggers) to achieve prioritization. In [9], it was proposed to apply random access backoff, power ramping step based on priority of data. 

The proposed enhancements are aimed at reducing the latency of random access procedure for certain services or events triggering RA. It is also assumed that different services have different latency requirement and hence RACH resources and/or Random access parameters should be different for different services. We looked at the control and user plane latency requirements for NR in [1] to understand if there is a need to support different random access latencies for different services. These requirements are summarized in Table 1. Based on these requirements we can observe that control plane latency requirements are service agnostic. User plane latency requirements for URLLC and eMBB are different.

Table 1

	NR KPI
	Definition
	Target

	Control Plane Latency
	Control plane latency refers to the time to move from a battery efficient state (e.g., IDLE) to start of continuous data transfer (e.g., ACTIVE).
	10ms

	User Plane Latency
	The time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point via the radio interface in both uplink and downlink directions, where neither device nor Base Station reception is restricted by DRX.
	For URLLC, the target for user plane latency should be 0.5ms for UL, and 0.5ms for DL.
For eMBB, the target for user plane latency should be 4ms for UL, and 4ms for DL.


Observation 1: Control plane latency requirements are service agnostic. 
Observation 2: User plane latency requirements for URLLC and eMBB are different.

Based on observation 2, one can argue to support different RACH configurations and/or parameters for URLLC and eMBB. However, the user plane latency requirement for URLLC is 0.5ms in both UL and DL and can not be met if random access procedure is used (e.g. to obtain UL grant) for URLLC data transmission. So there is no need to enhance the random access procedure for URLLC services.

Observation 3: User plane latency requirement cannot be met if random access procedure is used for URLLC packet transmission

Proposal: There is no need to support multiple RACH configurations (RACH resources and/or parameters) for service differentiation.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Observation 1: Control plane latency requirements are service agnostic. 
Observation 2: User plane latency requirements for URLLC and eMBB are different.

Observation 3: User plane latency requirement cannot be met if random access procedure is used for URLLC packet transmission

Proposal: There is no need to support multiple RACH configurations (RACH resources and/or parameters) for service differentiation.
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