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Introduction
In the objectives of the NR-U SID [1], study of initial access and mobility are included:
· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 
· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI
· Consider unlicensed bands both below and above 6GHz, up to 52.6GHz
· Consider unlicensed bands above 52.6GHz to the extent that waveform design principles remain unchanged with respect to below 52.6GHz bands 
· Consider similar forward compatibility principles made in the NR WI 
· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure
· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz , 37GHz, 60GHz bands 

In this contribution, we discuss procedures with respect to initial access for NR unlicensed operations.

Discussion
RACH procedure
In Rel-15 NR, a 4-step RACH is specified for the initial access procedure. If 4-step RACH is performed on unlicensed spectrum, up to four LBT processes need to be performed before the RACH procedure is successfully completed. This may increase initial access latency and the occurrence of random access failure due to LBT failure.
By reducing the number of LBT attempts, the occurrence of random access failure should be alleviated. Therefore, 2-step RACH, which has been studied in the Study Item Phase of NR, should be considered to be introduced in NR-U.
Proposal 1: 2-step RACH should be studied in NR unlicensed operation.

Broadcast information transmission
In this Study Item, stand-alone operation is being studied. To accommodate NR stand-alone operation on unlicensed spectrum, how to transmit RMSI should be considered.
Rel-15 NR supports 3 patterns of multiplexing of SS block and RMSI as in Figure 1.
· Pattern 1: TDM of SS block, CORESET for RMSI, and PDSCH carrying RMSI
· Pattern 2: TDM of SS block and CORESET for RMSI, FDM of SS block and PDSCH carrying RMSI
· Pattern 3: FDM of SS block and CORESET for RMSI, FDM of SS block and PDSCH carrying RMSI
For sub-7 GHz, if RMSI CORESET configuration defined in Rel-15 NR is reused, since SS blocks and channels for RMSI are TDMed and separately transmitted, gNB needs to transmit unnecessary signals between the SS block and channels for RMSI in order to occupy the accessed channel, or perform LBT before transmitting SS block and channels for RMSI respectively. If pattern 1 with consecutive transmission or pattern 2 and 3 could be applied to NR-U, it would be enough for the gNB to perform one-shot LBT because the SS block and channels for RMSI are contained in the same symbols and transmitted in a short duration.
In Rel-15 NR, pattern 2 and 3 are not supported for below 6 GHz, because the minimum carrier bandwidth is 5 or 10 MHz and the remaining frequency resources that are not used for SS block transmission are limited. However, since the minimum NR-U operating bandwidth is 20 MHz in the 5 GHz band, NR could support pattern 2 and 3 in the 5 GHz band.
Also, other broadcast information, such as OSI and paging, could be applied in the same multiplexing manner with the SS block as RMSI.


Figure 1: Multiplexing pattern of SS block and RMSI.

Proposal 2: CORESET configuration for carrying broadcast information should be considered to change so that SS block and channels used for transmitting broadcast information are transmitted using the same or consecutive symbols..

Conclusions
In this contribution, based on the above discussion we have the following proposals:
Proposal 1: 2-step RACH should be studied in NR unlicensed operation.
Proposal 2: CORESET configuration for carrying broadcast information should be considered to change so that SS block and channels used for transmitting broadcast information are transmitted using the same or consecutive symbols.

References 
1. Chairman’s Notes, RAN WG1 #92bis meeting, April 2018.

image1.emf
SS

/

PBCH 

Block

CORESET

PDSCH

SS

/

PBCH 

Block

CORESET

PDSCH

time

frequency

time

frequency

SS

/

PBCH 

Block

CORESET

PDSCH

frequency

time

Pattern 1 Pattern 2

Pattern 3


Microsoft_Visio_Drawing1111.vsdx

SS/PBCH Block

CORESET

PDSCH

SS/PBCH Block

CORESET

PDSCH
time
frequency
time
frequency

SS/PBCH Block

CORESET

PDSCH
frequency
time
Pattern 1
Pattern 2
Pattern 3



