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Overall Description

RAN1 discussed initial access and mobility. Below is a summary of the agreements.
On the general design of initial access:

· RAN1 should strive for a common framework, including for example structure of synchronization signals, for initial access

· More specifically, especially within a group of frequency bands in the frequency range, RAN1 should strive for an unified framework covering

· Single beam based and multi-beam based deployments

· TDD and FDD operations

· Different/mixed numerologies

· Standalone and non-standalone operations

· Licensed band and unlicensed band operations

· FFS: mMTC use case

· RAN1 should take at least following requirements into account to design initial access

· Providing at least following functionalities

· Detection of NR cell and its ID

· Note: In this context, NR cell corresponds one or multiple TRP(s)

· Initial time/frequency synchronization to the cell

· Providing necessary information for random access

· Providing sufficient number of the identity values to allow deployment flexibility

· FFS: supporting efficient mobility

· FFS: supporting efficient inter-RAT measurement

· Reducing the frequency hypothesis UE needs to search for compared to LTE

· FFS: detecting beam ID(s)

On the random access procedure:
· RACH procedure including RACH preamble (Msg. 1), random access response (Msg. 2), message 3, and message 4 is at least assumed for NR from RAN1 perspective

· Simplified RACH procedure, e.g., Msg. 1 (UL) and Msg. 2 (DL), should be further studied

· Details on Msg. 1 and Msg. 2 are FFS

· Study should include comparison with the above procedure (first bullet)

· The design of the random access procedure should take into account the possible use of single-beam and multiple beam operations, including

· Non Rx/Tx reciprocity at BS or UE

· Full or partial Rx/Tx reciprocity at BS or UE

· In case that multiple beam-forming is applied to DL broadcast channels/signals for initial access, 

· RACH resource is obtained by UE from detected DL broadcast channels/signals

· FFS: Details on association

· Other mechanism w/o association is also considered

· Multiple occasions for RACH preamble transmission in a given time interval are considered

· Details are FFS

· Other mechanism is not precluded

· Study further RACH reception/RAR transmission in TRPs/beams other than the one transmitting synchronization signals
On RRM measurements:
· For RRM measurement in NR, at least DL measurement is supported with the consideration on

· Both single-beam based operation and multi-beam based operation

· FFS: Definition of RRM measurement for multi-beam based operation

· FFS: DL signal for RRM measurement

· FFS: When DL measurement is applied

· Note that there is no conclusion that DL measurement is a complete solution for RRM measurement in NR for now

On the design of the synchronization signals:

· For subcarrier spacing of each synchronization signal (e.g. NR PSS,SSS) in a NR carrier, the following alternatives should be studied

· Alt 1: Subcarrier spacing is predefined in the specification for a given frequency range

· Ex: 15kHz for sub-6GHz, 60kHz for over-6GHz

· Note that there are more than one frequency ranges

· Alt 2: Subcarrier spacing is selected by NR BS

· FFS: Details on the set of possible numerologies

· Note: Blind detection of multiple numerologies can be considered

· Alt 3: Single subcarrier spacing is predefined in the specification for all frequency ranges

· Other alternatives are not precluded

· NR synchronization signal is based on CP-OFDM

· Note that DFT-spread-OFDM based design is not precluded
On carrier bandwidth for initial access
· At least one transmission bandwidth within a carrier bandwidth can be specified for transmission of  each synchronization signal and at least some essential system information.

· The transmission bandwidth may be specified either differently according to the frequency range or the same across the frequency ranges

· FFS: transmission bandwidths for each synchronization signal and at least some system information are same or not

· FFS: the transmission bandwidth and the corresponding numerology

· FFS: whether the used transmission bandwidth is blindly detected by UE from specified bandwidths according to the frequency bands
On the transmission of the information required for the initial access
· In order for the transmission of the information required for the initial access (e.g. configuration of random access resource), at least following options are to be studied: 

· Note: the above information can consist of multiple parts, and different option below can be applied for the transmission of each part

· Opt 1: the transmission is scheduled by dynamic signaling (e.g. control channel)

· Opt 2: the transmission is scheduled by semi-static signaling (e.g. via the previous part)

· Opt 3: the transmission is done alone without associated signaling (e.g. predefined in spec)

· In the above study, at least following aspects should be considered:

· Resource flexibility (e.g. in terms of ensuring forward compatibility, dynamic TDD operation)

· Resource overhead

· UE complexity (e.g. involved with decoding of the information)

RAN1 agreed the following simulation assumptions:

· Initial access(R1-168493)
· RACH(R1-168492)
· DL and UL mobility (R1-168488)
Additionally, RAN1 concluded that for RRM measurement and mobility in NR, RAN1 needs to study DL and UL based measurements considering the following RAN2 study:
· RRC driven at ‘cell’ level

· Zero/Minimum RRC  involvement (e.g. at MAC /PHY) 

· FFS what is the definition of a cell
Actions

RAN1 respectfully ask RAN2 to take this information into account in their work on NR initial access and mobility.
For RAN1’s study of DL and UL based measurements, RAN1 would appreciate updates from RAN2 on the UE states RAN2 is envisioning and the definition of a cell.
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