
3GPP TSG-RAN WG2 Meeting #96


R2-168039
Reno, USA, 14th – 18th November 2016
Agenda Item:

9.2.1.4
Source:



ETRI

Title:




Random access procedure related to RAN2
Document for:

Discussion and Decision
1. Introduction
During the RAN2 NR discussion, many open issues related to random access procedure were pointed out. At the same time, RAN1 has been discussing RAN1 aspects related to random access and some progress is done. So, RAN2 needs to focus on the random access procedure which can be efficiently support various use cases. The paper reviews LTE procedures and describes the NR random access procedure for NR use cases.

2. Discussions
Random access procedure is used for initially accessing networks when a UE doesn’t have any dedicated resources for signaling. During the NR discussion, many usage scenarios were suggested comparing with LTE. In addition, higher frequency environments require a modification of the procedure to provide reliable system performance. In this paper, we are going to clarify use cases and mechanisms related to RAN2 random access procedure.
2.1 Use cases
Reminding LTE, the random access procedure is performed for the following cases:
· Initial access: idle mode UE uses it to initially connect to eNB.
· Handover: UE performs it to synchronize with target eNB.

· UL data transmission: connected UE transmits a preamble to request UL grant.
· DL data transmission: connected UE performs it by eNB notification for synchronization.
Comparing with LTE, RAN2 is going to include the following use cases for newly adopted feature: 
· On-demand SI delivery: idle/inactive UE requests Other SI by using the procedure.
· Short UL data transmission: inactive state UE transmits short data and stays in the state.
· State transition from inactive to connected state: inactive state UE uses it to transit to connected state.
To efficiently support the various scenarios, the existing random access procedure would be enhanced. Moreover, resource management scheme should be modified to efficiently support beamforming environment in higher frequency deployment.

Proposal 1. NR random access procedure is used for on-demand SI delivery, short UL data transmission, and state transition from inactive state.

2.2 Random access procedure
For NR procedure, the LTE random access procedure is the baseline, so the enhancement should be the modification of the LTE procedure. It means that four step RACH procedure is applied to typical use case such as idle to active state transition. In addition, contention-based/free mechanism is supported in NR use cases. To reduce contention and latency, contention-free mechanism should be widely used though it needs additional assumption.
One big issue is that the random access procedure effectively supports the beamforming environment in higher frequency deployment scenarios. Beamforming issue would be the RAN1 issue, but the initial access procedure is tightly connected with beam-pairing procedure. We think that the number of preamble transmission should be reduced for latency and power consumption. So, RAN2 should consider the requirement during the initial access procedure discussion.
Proposal 2. Contention-free mechanism is supported for efficient NR random access procedure.

Proposal 3. RAN2 procedure should reduce the number of preamble transmission for latency reduction.
Besides, we propose the random access procedure is adaptively applied to use cases and the following procedure is considered for NR procedure:
· On-demand SI deliver: it uses two step procedure.
· Step 1. Preamble is needed to request Other SI when UE requires the information. It can share the same resource with typical initial access preambles and uses a reserved preamble index for the SI request.

· Step 2. gNB transmits a message after detecting the preamble for SI delivery. The message contains only Other SI. The reason is that UE doesn’t need to get UL TA because the UE stays in idle or inactive mode without keeping UL sync. Additionally, UE identification is not needed since Other SI is cell common information. 
· Short UL data transmission: it performs four step procedure.  

· Step 1. UE randomly selects a preamble when it requires the UL transmission. 
· Step 2. gNB transmits a control message for UL data transmission. The message contains UE identifier, UL TA, and UL grant which are used for short data transmission. The size of UL grant is pre-configured when the UE is connected to the gNB.
· Step 3. UE transmits data by the received UL grant. UE identifier is conveyed for contention resolution.
· Step 4. gNB transmits an HARQ ACK/NACK and contention resolution procedure is performed.

· State transition from inactive to active state: 
· If gNB requires UE transition, paging is used for notification and UE performs random access procedure. 

· If UE determines state transition, it executes typical random access procedure.

One open issue is how to determine UL grant size because eNB may not have the buffer status information. We prefer a preconfigured approach where UE exchanges ‘short’ data criteria when the UE initially connects to the gNB. The information is used for short data transmission case and preamble resources could be separated for the use scenario. 
Proposal 4. NR random access procedure includes two step and four step procedure.

Proposal 5. For short UL data transmission, the size information is exchanged when UE initially connects to the gNB.
3. Conclusion
The paper has described the use cases and procedure related to RAN2 random access and suggested the following proposals for NR:

Proposal 1. NR random access procedure is used for on-demand SI delivery, short UL data transmission, and state transition from inactive state.

Proposal 2. Contention-free mechanism is supported for efficient NR random access procedure.

Proposal 3. RAN2 procedure should reduce the number of preamble transmission for latency reduction.
Proposal 4. NR random access procedure includes two step and four step procedure.

Proposal 5. For short UL data transmission, the size information is exchanged when UE initially connects to the gNB.
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