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1 Introduction
UEs in early NR deployments based on non-standalone (NSA) architecture may use an LTE carrier as the anchor layer. Such UEs are expected to perform initial network access via an LTE carrier, and then gain initial access to an NR carrier. In such a case, it would be beneficial to utilize the LTE link to assist initial access procedures on NR. In this contribution we discuss such LTE assisted initial access for NR and offer some proposals for consideration.

2 LTE assisted initial access for NR
As described in 3GPP TR 38.912-100, UEs in dual connectivity mode between LTE and NR may acquire NR related system information for initial configuration by dedicated RRC signalling via LTE eNB.

9.8.3.1            Dual Connectivity between LTE and NR

For DC between LTE and NR where MCG comprises LTE cell(s) and SCG comprises NR cell(s), the gNB as the secondary node is not required to broadcast system information other than for radio frame timing and SFN. In this case, system information (for initial configuration) is provided for the UE by dedicated RRC signaling via LTE eNB as the master node. The UE acquires, at least, radio frame timing and SFN of SCG from the NR-PSS/SSS and PBCH of NR PSCell.
Regarding synchronization for NR, during RAN1#87 the following working assumption was reached:

Working assumptions:
· For a NR cell, the center frequency for the synchronization signal can be different from the center frequency of the NR carrier

· FFS: Relationship between the center frequency of the NR carrier and the center frequency of synchronization signals and investigate tradeoff between UE complexity and flexibility

Additionally, during RAN1#88 the following agreement was reached, where notably UE detecting a non-standalone NR cell mode may be provided with updated information regarding the SS burst set periodicity and information to derive the measurement timing/duration of serving cell and/or neighbour cell by the network:

Agreements:
· For detecting non-standalone NR cell, NR should support adaptation and network indication of SS burst set periodicity and information to derive measurement timing/duration (e.g., time window for NR-SS detection)

· For detecting non-standalone NR cell, network provides one SS burst set periodicity information per frequency carrier to UE and information to derive measurement timing/duration if possible

· In case that one SS burst set periodicity and one information regarding timing/duration are indicated, UE assumes the periodicity and timing/duration for all cells on the same carrier

· RAN1 recommends short measurement duration than configured periodicity e.g., 1, 5 or 10 ms

· Note that L1/L3 filtering across multiple periods is still allowed

· FFS more than one periodicity/timing/duration indication 

· NR should support set of SS burst set periodicity values for adaptation and network indication

· Candidate periodicity values to be evaluated are [20, 40, 80 and 160 ms]  

· FFS other values with consideration for functionalities provided by NR-SS in connected mode
· FFS whether to support NR-PBCH in non-standalone NR cell

Furthermore, regarding random access resources for NR, during RAN1#86bis the following agreements were reached regarding:

Agreements:
· RACH resource:
· A time-frequency resource to send RACH preamble
· Whether UE needs to transmit one or multiple/repeated preamble within a subset of RACH resoueces can be informed by broadcast system information
· For example, to cover gNB RX beam sweeping in case of NO Tx/Rx reciprocity at the gNB
Additionally, during RAN1#87 the following agreement was reached:

Agreements:
· RAN1 studies further on

· the support of different RACH resource subset size that is associated with one or multiple occasions for DL broadcast channel/signal

· FFS: whether other parameters of each RACH resource subset can be different

· FFS: How the different RACH resource subset size information is conveyed to UE

· the support of same RACH resource subset size that is associated with one or multiple occasions for DL broadcast channel/signal and non-uniform transmission of DL broadcast channel/signal across different directions in a multi-beam scenario

· Other mechanisms to load balance RACH resource subset is not precluded

And during RAN1#86bis the following agreements were reached regarding random access preamble design:
Agreements:
· NR supports multiple RACH preamble formats, including at least
· RACH preamble format with longer preamble length 

· RACH preamble format with shorter preamble length

· FFS how many signatures (e.g. number of RACH sequences, payload size, etc.)
· Multiple/repeated RACH preambles in a RACH resource is supported

· FFS: How to support single-beam and/or multi-beam operation
· FFS: Preamble could be the same or different
· Numerology for RACH preamble can be different depending on frequency ranges
· FFS: How many numerologies will be supported per frequency range
· Numerology for RACH preamble can be different or the same from that for the other UL data/control channels

Especially when NR is deployed in mmWave with LTE as the anchor layer providing mobility and much of the control signalling, a significant reduction in complexity at the UE and overhead in the network can be achieved by only configuring time/frequency/beam(space) resources relevant for the UE(s) which are connecting to NR using LTE signalling. For example, 
· Information related to the frequency offsets between NR carrier centre frequency(s) and corresponding NR synchronization signal centre frequency(s) could be indicated to a UE when it obtains a connection to the network via LTE, which it can then apply to the NR carrier(s) when performing initial synchronization on the NR carrier(s).
· Information related to the periodicity and measurement timing/duration of the SS burst set configuration of a NR carrier could be indicated to a UE when it obtains a connection to the network via LTE, which it can then apply to the NR carrier(s) when performing initial synchronization on the NR carrier(s).

· The RACH preambles and resource configuration could be indicated to a UE when it obtains a connection to the network via LTE, which it can then apply to the NR carrier(s) when performing random access on the NR carrier(s).
We believe that UEs that are in RRC_CONNECTED mode and RRC_IDLE mode should both be able to benefit from above described LTE assisted initial access on NR. Hence, it should be possible to deliver NR-related parameters for LTE assisted initial access via LTE RRC signalling as well as via LTE system information elements. 

Of course it is expected that a common framework for standalone and non-standalone access should be designed to ensure forward-compatible deployments which may initially transition from NSA to SA as well as support other use cases which may be introduced in future phases of the NR standards.
The above discussion leads to the following proposals for consideration:
Proposal 1: RAN2 should specify provision of NR-related parameters related to NR initial synchronization via dedicated LTE RRC signaling or SI messaging.
Proposal 2: RAN2 should specify provision of NR-related parameters related to NR RACH configuration via dedicated LTE RRC signaling or SI messaging.
3 Conclusion
This contribution discussed LTE assisted initial access for NR and offered the following proposals for consideration:

Proposal 1: RAN2 should specify provision of NR-related parameters related to NR initial synchronization via dedicated LTE RRC signaling or SI messaging.
Proposal 2: RAN2 should specify provision of NR-related parameters related to NR RACH configuration via dedicated LTE RRC signaling or SI messaging.

