3GPP TSG-RAN WG2 NR Ad Hoc
R2-1700119
Spokane, USA, 17th – 19th January 2017
Agenda item:

3.3.1.2
Source:

Fujitsu
Title:

Idle mode UE operations in NR
Document for:

Discussion and Decision

1. Introduction
In the previous RAN2 meeting, some agreements relevant to the beam for RRC-connected were reached. However, mobility issue for idle UE is not discussed in RAN2#96 meeting. The agreements relevant to idle mode agreed in the RAN2#95 and RAN2#95bis as follows.

Agreements from RAN2#95

1:
In the 5G system, the UE camps on the best cell

FFS how the UE determines the best cell 

Agreements from RAN2#95bis
1
In IDLE mode, UE performs cell selection and reselection on NR Cells.

2
Study how to derive a cell quality based on measurements.
According to the above agreements, there are no agreements relevant to beam level to be reached. In this contribution, we discuss some beam-related issue for idle mode UE.
2. Discussion
In High Frequency (HF)-NR systems, beamforming is a key technology to compensate the propagation loss by high antenna gain. One transmission beam may not provide the full cell coverage. So multi-beam is introduced to provide full cell coverage. According to RAN1 agreement, both single beam and multi-beam will be supported. 

For multi-beam case, UE will perform beam measurement for cell channel quality. Naturally, we need to clarify whether the beam is transparent for idle mode UE. The following is the agreement in the previous RAN1 meeting [1].
· Regardless of whether Tx/Rx reciprocity is available or not at gNB at least for multiple beams operation,

· At gNB, the DL Tx beam for message 2 can be obtained based on the detected RACH preamble/resource and the corresponding association
· UL grant in message 2 may indicate the transmission timing of message 3

· NR will support different PRACH configurations, e.g., considering different numerologies case and whether Tx/Rx reciprocity is available or not at gNB

According to the above RAN1 agreement, regardless of whether Tx/Rx reciprocity is available or not at gNB, message 2 will be scheduled in certain DL Tx beam based on the RACH information. It means that UE needs to know the association between RACH information and DL Tx beam. This also requires UE to identify the DL beam.
Proposal 1: RAN2 confirms that idle mode UE should be able to identify different DL beams                                                                                                         
According to RAN1 agreements, there are different broadcasted information, such as the above-mentioned association information. Since one cell associates to multiple beams, RAN2 needs to study beam selection and beam reselection procedure.
Proposal 2: RAN2 needs to study beam selection and reselection procedure
LTE provides three services for RRC_IDLE UE including limited service, normal service, and operator service. According to the service, a cell is classified into acceptable cell, suitable cell, barred cell and reserved cell. It is unnecessary for beam level to define similar states. For the RRC_IDLE UE, LTE provide S criteria for cell selection and R criteria for cell reselection in equal priority frequency. For cell selection, UE can camp on the cell which meets the S criteria without comparing to other cells. So UE can quickly camp on one cell and enter into RRC_IDLE mode. For cell reselection, UE needs to rank all the detected suitable cell and select the best one. Also, Hysteresis and offset are introduced to avoid ping-pong reselection or frequent reselection in short time especially for high speed UE. Criteria for the beam selection and reselection similar to S criteria and R criteria should be study.
Proposal 3: RAN2 is respectfully asked to study criteria for beam selection/reselection
Proposal 4: Hysteresis and offset for beam reselection are needed to avoid ping-pong between beams or frequent reselection in short time especially for high speed UE

Conclusion

In this contribution, the following proposals are given based on the discussion:

Proposal 1: RAN2 confirms that idle mode UE should be able to identify different DL beams
Proposal 2: RAN2 needs to study beam selection and reselection procedure
Proposal 3: RAN2 is respectfully asked to study criteria for beam selection/reselection
Proposal 4: Hysteresis and offset for beam reselection are needed to avoid ping-pong between beams or frequent reselection in short time especially for high speed UE
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