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Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In the RAN1#92 meeting, some details on NR-based access to unlicensed spectrum (NR-U) were discussed. Several agreements related to simulation methodology, deployment scenarios and candidate spectrum for NR-U operation are shown as following with some details need further consideration [1]:
Agreement:
· The study targets identification of additional functionality needed for a PHY layer design (except channel access procedures) for operation in unlicensed spectrum that may be applicable over a particular frequency range (e.g., sub-7 GHz, 7-52.6 GHz, > 52.6 GHz).
· FFS: The definition of the frequency ranges
· Note: Optimizations for a particular frequency band may be necessary.
· Note: Channel bandwidths below 5 MHz are not targeted
· The study targets the design of channel access procedures for frequency bands based on coexistence and regulatory considerations applicable to the band.
· bands that may become available subject to regulations.
· The study assumes regulation will provide the framework concerning the protection for the technologies not using unlicensed access in those bands.
[bookmark: _Hlk500847837]Agreement:
Study the additional functionality needed beyond the specifications for operation in licensed spectrum in the following deployment scenarios. 
· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)
· NR-U SCell may have both DL and UL, or DL-only.
· [bookmark: _Hlk500847868]Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Stand-alone NR-U
· An NR cell with DL in unlicensed band and UL in licensed band
· Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)
Agreement:
· From RAN1 design perspective, the study is not limited to a particular unlicensed band
· Note: This does not have any implications on prioritizations between unlicensed bands
In this contribution, we discuss the issues about initial access based on beam sweeping in NR-U. 
Discussion on beam sweeping transmission of SSB
Compared with NR, LTE and LTE based LAA, much higher operating bands and much larger bandwidths are characteristics of NR-U. For the former, ultra deep attenuation in 60GHz, 73GHz or other candidate bands for NR-U has great effect on access mechanism. As mentioned in [1], study items on NR-U include 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 should avoid unnecessary divergence with decisions made in the NR WI. Naturally, beam based data transmission still will be adopted by gNB with necessary modification and enhancement for NR-U. Further, for beam sweeping based initial access to NR-U, considering both cell coverage and acceptable interference to adjacent cell, narrower beam concentrating more energy on smaller sector in certain direction could be used to counter severe attenuation in some deployment scenarios. Correspondingly, more beams carrying associated synchronization signal should be transmitted in a round of beam sweeping. As defined in LTE LAA, PSS/SSS signal are supported for discovery function. No matter for stand-alone scenario or non-stand-alone scenario, PBCH carrying main system information and timing information are necessary for initial access. So, except for sufficient number of SS/PBCH block (SSB) index, the design of SSB in NR could be reused to a great extent in NR-U for forward compatibility. Consequently, beam management partially based on SSB in NR also could be introduced into NR-U.
Proposal 1: Beam sweeping based initial access with SSB should be studied for NR-U.

However, with the regulation of LBT, gNB should perform channel sensing prior to the transmission of each beam during initial access, or perform a single sensing before a round of beam sweeping. In the case of sensing for each beam, much more time is needed to perform sensing completely and certain beams may be blocked due to LBT busy, while for sensing only before a round of sweeping, although additional signalling overhead can be saved, interference seem to be inevitable. Obviously, the impact of LBT on beam sweeping based initial access should be studied. Compromising between system performance and cost may be a reasonable solution. Similar to directional sweeping beam, beam based directional sensing could be considered to depress sensing overhead and meet the regulatory requirement of LBT together. Further, with multiple beams transmitted simultaneously, parallel beam sweeping method could shorten beam sweeping period and deduce block probability at same time. 


Fig.1 An example of parallel beam sweeping
In the figure 1, an example of comparison between normal beam sweeping and two-beam parallel sweeping method is shown. For parallel beam sweeping, duration of SSB burst set transmission is reduced in half, and each SSB can be transmitted twice in original transmission duration T. What’s more, with respect to the limitation of maximum channel occupy time (MCOT) applied to LTE LAA, such as 12 symbols with 15KHz subcarrier spacing for transmission including DRS without PDSCH, the similar rules should be considered for NR-U to keep fairness and compatibility. So, the parallel beam sweeping method has inherent advantage with shorter channel occupancy time for SSB transmission. Even the number of parallel sweeping beam can be configurable in advance to adapt to different deployment scenarios with different SSB transmission durations.  
Proposal 2: Beam sweeping and sensing mechanism should be redesigned in accordance with regulatory requirements for NR-U.

Conclusion
In this contribution, we discuss design issues of NR-based access to unlicensed spectrum. The following proposals are made: 
Proposal 1: Beam sweeping based initial access with SSB should be studied for NR-U.
Proposal 2: Beam sweeping and sensing mechanism should be redesigned in accordance with regulatory requirements for NR-U.
References
[1] Chairman’s notes for 3GPP TSG RAN1 meeting #92
[2] RP-172021, New SID on NR-based Access to Unlicensed Spectrum, Qualcomm Incorporated
image1.emf
Time 

S

S

B

 

1

Ns=1

Single 

beam

First 

beam 

...

...

...

...

S

S

B

 

N

S

S

B

 

1

S

S

B

 

N

...

...

Ns=2

Second 

beam 

...

...

S

S

B

 

N

/

2

S

S

B

 

N

/

2

S

S

B

 

N

/

2

+

1

T

T/2

S

S

B

 

1

...

...

S

S

B

 

N

/

2

...

...

S

S

B

 

N

S

S

B

 

N

/

2

+

1


oleObject1.bin
SSB 1


SSB 1


...


T/2


SSB N/2


...


Ns=2


...


SSB N/2+1


SSB N


Second beam 


SSB N/2


...


SSB N


T


Time 


SSB N/2+1


SSB 1


...


Ns=1
Single beam


First beam 


...


SSB N


SSB N/2



