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Introduction
In order to efficiently utilize the large amounts of unlicensed spectrum available worldwide, both licensed operation and unlicensed operation are considered for NR. At RAN-75, a study item on NR-based Access to Unlicensed Spectrum was approved [1]. One of the objectives is: 
· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 
· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure

Herein, we discuss our view on initial access procedure for NR-U. 
[bookmark: _Ref178064866]Discussion
PRACH procedure 
[bookmark: _Hlk506545098]Support for PRACH is relevant not only for the stand-alone scenario, but also for LTE-NR-U interworking scenarios. NR specified the support of 4-step PRACH similar to LTE initial access procedure. For unlicensed operation, four-step random access procedure for initial network access implies that up to four independent LBT procedures need to be performed, two by the UE and two by the eNB. This can significantly increase the delay in connecting to the network and reduce the competitiveness of NR-U compared to other technologies. Therefore, it is recommended that the initial access is completed in two steps:
· Step 1: The UE sends an initial identifier and a RRC connection request on the UL, after potentially performing LBT.
· Step 2: The eNB sends a response with final UE identifier assignment, timing advance information, and contention resolution if needed, potentially after performing LBT.

Specify support for PRACH for both standalone and non-standalone NR-U. 
[bookmark: _Hlk506545120]Support simplified RACH procedure consisting of two main steps.
RACH Configuration
[bookmark: _Hlk506545134]NR supports both long (L = 839) and short (L = 139) preamble sequences. The long preambles are mainly targeting large cell deployments which are not applicable for sub-7GHz spectrum. For NR-U, only short preambles are of interest. 
[bookmark: _Hlk506545222]NR-U should support short PRACH sequence length
[bookmark: _Hlk506545314][bookmark: _Hlk506545167]Similar to eLAA, there is a need to specify interlaced resource allocation to fulfil the PSD restriction in 5GHz. The interlaced resource design is applied to all UL transmissions including PUSCH, PRACH, and UL reference signals. The RACH configuration, which provides the RACH time/frequency information, should support the indication for the resource allocation to be specified for unlicensed operation. 
[bookmark: _Hlk506545667]Need to support interlaced PRACH resource allocation for a UE
[bookmark: _Hlk506545501]To reduce the transmission granularity and latency, 30 kHz and 60 kHz subcarrier spacing should be considered as numerology candidates for NR in unlicensed spectrum for 5/6 GHz [1]. NR supports subcarrier spacings up to 60KHz for PUSCH transmissions. But for PRACH, only subcarrier spacings of {15, 30} kHz are supported for below 6GHz spectrum. PRACH SCS is indicated by 1-bit in RRC RACH configuration. It is problematic to interlace control and data using different subcarrier spacing.
[bookmark: _Hlk506545671]For below 6GHz NR-U operation, numerology for RACH preamble should include 60KHz. 
[bookmark: _Hlk506545595]Including 60KHz for PRACH transmission in spectrum below 6GHz, one of the following alternatives can be considered: (1) extend RRC configuration to allow more than 2 SCS options, or (2) reinterpret existing configuration to indicate 30 or 60 kHz SCS instead of 15 and 30 kHz.   The second alternative requires less changes. 
In RAN1#91, it was agreed that NR supports the following periodicities for RACH { 10, 20, 40, 80, 160} ms. For NR-U, lower periodicities should be supported to account for possible LBT failure. 
NR-U should support configuration and indication of PRACH resources with lower periodicity. E.g., every [1,2,5,10] ms
Impact of LBT on RA procedure
Each transmission within the random access procedure is potentially being subject to LBT. If the channel access procedure fails, the UE should not increment the preamble transmission and power ramping counter. 
Preamble transmission and power ramping counter is not incremented if preamble is not transmitted due to LBT failure.
After successfully transmitting PRACH, the UE expects to receive the random access response (RAR) within a RAR time window, of which the start and end are configured by the eNB. If the UE does not receive a RAR within the configured time window, it retransmits the preamble. Since the RAR is subject to LBT, the window duration should be more flexible and larger than the licensed carrier operation to account for possible LBT failure. 
RAR window should be large enough to account for possible LBT failure.

Conclusion
In this contribution we discuss our view on initial access procedure for NR-U and provide the following proposals: 

1. Specify support for PRACH for both standalone and non-standalone NR-U. 
Support simplified RACH procedure consisting of two main steps.
NR-U should support short PRACH sequence length
Need to support interlaced PRACH resource allocation for a UE
For below 6GHz NR-U operation, numerology for RACH preamble should include 60KHz. 
NR-U should support configuration and indication of PRACH resources with lower periodicity. E.g., every [1,2,5,10] ms
[bookmark: _GoBack]Preamble transmission and power ramping counter is not incremented if preamble is not transmitted due to LBT failure.
RAR window should be large enough to account for possible LBT failure.
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