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1 Introduction 
During the last RAN1 #86 meeting, there have been some agreements [1] related to further considerations and studies of detection of NR cell and its ID, simplified RACH procedure and RACH transmissions/receptions operations with single-beam and multiple beams. In this contribution, we discuss and proposed enhancements to the random access procedures.

2 Discussion 

2.1 NR-Cell ID and NR-Cell RNTI 
To provide a cell center like framework, a logical entity covering a group of TRPs can be formed to serve a UE, as described in [2].  The group of TRPs (e.g., multiple macros and picos) operates together and looks like one to the UE.  This logical entity is identified by its NR Cell ID. 
In LTE idle state UE’s location is only known within a large Tracking Area (TA) that may include many TRP coverage regions and UE needs to be paged for transitioning to active state. However, in NR, the UE ID can instead be adapted to allow TRP to send data to the UE with a simplified random access procedure that is more latency and overhead efficient. In other words, this enables a more UE centric and always-on connectivity. The UE ID provides a unique identification across the coverage of multiple TRPs and a change of TRP will not necessarily imply a change of identifier.
Through the initial access and random access processes, both the LTE equivalent of NR PCI and the UE C-RNTI are obtained. These two IDs are referred to as NR-Cell ID and NR-C-RNTI, respectively in the following sections.
2.2 Random access procedure

In LTE, when an idle state UE needs to send data to NW it has to transit to the active state through a four-step RACH procedure. At the initial step of the LTE RA procedure, UE randomly selects a RACH preamble from 64 candidates in Msg 1 and then, through a couple of intermediate steps, acquires its final UE ID or its C-RNTI in Msg 4. 
The four-step RACH procedure between UE and NW contributes in increasing delay and UE power consumption during the access procedure. Furthermore, in NR, with much higher UE density than in LTE, the chance of RACH failure due to collision can be higher than in LTE due partly to its contention-based structure which allows the possibility of having two UEs sending the same RACH preamble at the same resource. 
Possible enhancements:

· A RAN controlled state: As agreed to be further studied in RAN2#94 meeting, a RAN controlled state that is more efficient in terms of signaling, power consumptions and resource costs in the RAN/CN. Please refer to RAN2 minutes for further information;
· RAN maintains UE context when UE switches back from the fully active state to this new RAN controlled state. In particular, we propose the NR-C-RNTI for use by the UE in the active state is preserved and is the means for UE identification during the RAN controlled state.
· Simplified RACH Msg 1 and Msg 2 for the RAN controlled state: 
· Since the UE NR-CRNTI and the UE-context are preserved when UE is in this RAN controlled state, the RA procedure can be simplified to two main steps of:
· NR Msg 1: UE can send it’s NR-C-RNTI or a sequence derived from it to initiate the NR simplified RA procedure. This not only greatly simplifies the RA procedure in NR but is also robust against preamble sequence collision. 
· NR Msg 2: RA response (RAR) addressed to the NR-C-RNTI.  
· Note that In LTE RA, Msg 3 and Msg 4 are communicated to request and establish RRC connection, respectively. Also, Msg 4, provides UE’s C-RNTI that is used for UE communications during active state. In NR simplified RA, UE-context is already present in RAN and UE’s permanent NR-C-RNTI is already known at both UE and the network. Therefore, LTE Msg 3 and Msg 4 are unnecessary in NR simplified RA. This substantially reduces the latency of NR simplified RA.
With the above proposed enhancements, the collision random access Msg1 problem cannot happen in NR simplified RA as each UE is uniquely identified by its NR-C-RNTI in NR Msg. 1. A simple UE ACK (NACK) after a successful decoding (unsuccessful decoding/ not receiving within a specific time interval) of NR Msg 2 guarantees that the NR simplified RA procedure is complete (or needs to be renewed).

In LTE, the authentication procedure can be initiated by NW at any time after RRC-connection is established. This implies that, every time UE uses RA procedure to transit from idle state to active state in LTE, an authentication procedure should be initiated by NW. However, with the above enhancements, the UE does not detach from the network in the RAN controlled state and it is uniquely identifiable during the RAN controlled state. As such, a new identification procedure does not need to be initiated once the UE transits to the active state in NR. 

Proposal 1: A new RAN controlled state is supported for NR.

Proposal 2: A simplified RA procedure consisting of two main steps (Msg 1 and Msg 2) is supported for the new RAN controlled state whereby a sequence is derived from the UE NR-C-RNTI and RA response is addressed to the UE NR-C-RNTI for the Msg 1 and Msg2, respectively. 

3 Conclusions

Based on the above discussion, we draw the following observations: 
Observation 1: A simplified initial access procedure in NR needs to be studied that meets the stringent latency requirement in NR without increasing the UE power consumption during the access procedure.
Observation 2: The preserved UE context and dedicated use of the NR-C-RNTI are the enablers for transiting UE from the RAN controlled state to active state through a new energy-efficient and low latency access procedure. 
We conclude with the following two proposals:

Proposal 1: A new RAN controlled state is supported for NR.
Proposal 2: A simplified RA procedure consisting of two main steps (Msg 1 and Msg 2) is supported for the new RAN controlled state whereby a sequence is derived from the UE NR-C-RNTI and RA response is addressed to the UE NR-C-RNTI for the Msg 1 and Msg2, respectively. 
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