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1. Introduction
The email discussion [101bis#49] on the following NR-U RAN2 design aspects was done by gathering company’s input for preparing RAN2#102 online discussion. 
- Confirm the scenarios (LAA, DC, SA) which are included in RAN1 study also for RAN2 study.
- Discuss other deployment options for consideration (e.g. synchronous, asynchronous networks)
- Identify the scope of the RAN2 work
- Identify possible baseline from LTE LAA and NR licensed applicable to NR unlicensed

For the reference, the latest RAN1 agreements are also captured particularly for frame structure, potential physical layer channel design and procedure as below [2]:
· Agreement 92bis:
· NR-U supports both Type-A and Type-B mapping already supported in NR 
· Additional starting positions and durations are not precluded
· For sub-7 GHz, NR-U study the SCSs, 15/30/60KHz
· Study performance difference between different SCS
· Study if changes to UL design are needed to meet the PSD and OCB requirements
· Study if an SS block design/RMSI/OSI with 60KHz SCS is needed 
· Impact on MIB and SIB1 content 
· Need for use of ECP for 60KHz
· RACH design with 60KHz SCS in addition to options currently part of NR
· Other considerations are not precluded. 
· Impact on support of different BWs with different SCS
· Study supporting more than one switching points within a TxOP
· FFS the LBT requirement for each DL/UL data/control burst in the TxOP
· Agreement 92bis:
· Study the design changes needed to support the following channels /signals in NR-U
· PDCCH/PDSCH
· PUCCH/PUSCH
· PSS/SSS/PBCH
· PRACH
· DL and UL reference signals applicable to the operational frequency range
· Agreement 92bis:
· Study possible enhancements for HARQ operation 
· Study changes needed for Configured Grant support in NR-U
· Baseline for study: If absence of Wi-Fi cannot be guaranteed (e.g. by regulation) 
· in the band (sub-7 GHz) where NR-U is operating, the NR-U operating bandwidth is an integer multiple of 20MHz 
· At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 
· FFS: details on how to perform LBT for as single carrier with bandwidth greater than 20 MHz, i.e., integer multiples of 20 MHz.
· Study whether or not the following techniques enhance performance beyond the baseline LBT mechanisms
· Techniques to cope with directional antennas/transmissions
· Receiver assisted LBT : RTS/CTS type mechanism
· On-demand receiver assisted LBT: For example receiver assisted LBT enabled only when needed 
· Techniques to enhance spatial reuse 
· Preamble detection
· Enhancements to baseline LBT mechanisms above 7 GHz
· Note: LTE-LAA LBT mechanism are assumed as baseline for evaluations for 5GHz. 
· Note: Other aspects are not precluded from being included

In this contribution, we provide our view and proposals on the scope of the RAN2 works for NR-U SI.

1. Discussion
During email discussion [101bis#49][NR], RAN2 has shared the company views on the following topics and provided the potential way forwards. Since the following topics should be clarified before starting further specific NR-U study in RAN2, we would like to emphasize our considerations on the following topics.

Deployment scenarios:
In RAN1#92, following agreements was made in RAN1 according to SI [1]. 
· 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.
· 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)
· Note (for the minutes): Some companies believe that a prioritization among the agreed deployment scenarios may be necessary.

It means that RAN1 already agreed to study NR-U LAA, NR-U SA, ENU-DC as well as an NR cell with DL in unlicensed band and UL in licensed band. Moreover, the other agreements made in RAN1#92bis have also discussed the NR-U PCell related functionalities including the channels and the signals (e.g. PSS/SSS, PBCH, RMSI/OSI, RACH, PUCCH and so on) considering the NR-U standalone mode at least. Actually, we believe that this kind of discussions on the what scenarios are studied during NR-U SI was already concluded and agreed in RAN before start of this SI, and mainly up to RAN1 decision as the leading WG. 
Regarding time budget in RAN2, although RAN2 NR-U has currently no much time allocation per a WG meeting, we have a long SI period to be able to have sufficient time of offline discussion on top of online discussion until end of this year as agreed previous plenary meeting. And it is observed that there are no strong impacts from Rel-15 late drop (i.e. NR-NR DC) to NR-U SI. 
Therefore, during the NR-U SI, RAN2 should do follow the decision and study the higher layer design aspects (e.g. RACH/Mobility/SR procedure…) in order to check its feasibility and potential RAN2 specification impacts based on our developments as well as the RAN1 agreements.

Proposal 1: No need to discuss the NR-U scenarios in RAN2 again. That is, all the NR-U scenarios which was agreed in RAN/RAN1 need to be studied in RAN2 in the higher layer perspective.

LAA and standalone features for NR-U
Since Rel-13, LTE LAA has been specified to introduce the access to an unlicensed carrier for SCell in CA deployment until now. Those features introduced in LTE LAA are mainly about the channel access and the scheduling schemes for example, DL/UL channel access, AUL, partial subframes (Frame structure 3), CO/RSSI measurement, multi-subframe scheduling and etc. Given that the above listed LTE LAA features are also beneficial and bring less specification works, it is straightforward to consider the LTE LAA features with less modifications for NR-U LAA as well as other NR-U deployment scenarios. Finally, RAN2 can save the discussion time, and further focus on the developments of the standalone features, in order to accommodate the higher flexibility, lower channel access latency, efficient resource utilization and the beam-based transmission particularly on above 7GHz unlicensed bands inherited from the Rel-15 NR features. 
Since LTE LAA relying on licensed PCell has not considered the standalone related features (i.e. PCell functionalities) including RACH, RLM, mobility, paging, initial access, SI broadcasting and so on, the design issues should be discussed in RAN2 for NR-U SA. In order to cope with the uncertainty of channel access due to LBT, OCB (Occupied Channel BW), PSD and etc., for each feature, RAN2 needs to study the feasibility and possible enhancements for each feature to provide the acceptable performance in terms of latency and reliability. 
Proposal 2: It is recommended to spend more time to study the feasibility and the possible enhancements for NR-U standalone features in both below and above 7GHz bands during NR-U SI phase.


Rel-15 NR existing features for NR-U
In Rel-15 NR, new features related to the beam based operations (e.g. SSB/CSI-RS, BFR,…), wideband operations (e.g. CA/BWP), additional frequency carrier(e.g. SUL), flexible numerologies/frame structures/configuration, efficient scheduling/HARQ and so on have been introduced and specified, in order to meet the IMT-2020 requirements for 5G. Those Rel-15 NR existing features should be of course baseline for NR-U study and some enhancements may be needed to cope with some performance impacts from regulations (e.g. LBT).
Proposal 3: RAN2 should aim to use Rel-15 existing NR (licensed) features as much as possible for NR-U, and if necessary some enhancements can be considered to cope with the performance impacts from the regulation.

Potential enhancements for NR-U
[bookmark: _GoBack]Due to the LBT requirement, there are no deterministic signals and transmissions for both DL and UL in NR-U different from the design assumption of Rel-15 NR. So, there may be potentially necessities that have been proposed and considered in RAN1, to increase the transmission probability and the efficient/faster channel access for example as followings:
· Synchronization procedure
· The increased number of SSB candidates (e.g. modified SSB burst set composition and window), new SSB numerology (e.g. 60kHz SSB)
· System information/paging delivery
· Efficient channel multiplexing of RMSI/OSI/paging delivery (e.g. FDM with SSB)
· Random access procedure
· Increased number of ROs and efficient carrier/BWP selections for RACH
· Modified SSB-RO association for robust RACH operation
· Power ramping up, retransmission of channel access failure
· Shortened RACH procedure (e.g. two steps)
· Mobility support
· RLM/RLF triggering condition in case of channel access failure
· HARQ procedure 
· Enhanced HARQ-ACK transmission schemes (e.g. by polling or moving window based feedback)
On top of above examples, there would be more other design issues which need to be studied and analysed in RAN2 perspective. Since there are several remaining RAN2 WG meetings till end of this year (although allocated TU is somewhat small), we have enough time to check its feasibility, potential modifications and enhancements for stable overall NR-U system design including the listed procedures.
Proposal 4: RAN2 should analyse the feasibility of each existing NR/LAA feature and find potential modifications and enhancements to guarantee the reliable NR-U performance in terms of higher layer aspects.

1. Conclusion
In this contribution, we discussed on the design ways and the potential discussion points for NR-U SI works in RAN2. As a conclusion, we summarize our proposals as following:
Proposal 1: No need to discuss the NR-U scenarios in RAN2 again. That is, all the NR-U scenarios which was agreed in RAN/RAN1 need to be studied in RAN2 in the higher layer perspective.

Proposal 2: It is recommended to spend more time to study the feasibility and possible enhancements for NR-U standalone features in both below and above 7GHz bands during NR-U SI phase.

Proposal 3: RAN2 should aim to use Rel-15 existing NR (licensed) features as much as possible for NR-U, and if necessary some enhancements can be considered to cope with the performance impacts from the regulation.

Proposal 4: RAN2 should analyse the feasibility of each existing NR/LAA feature and find potential modifications and enhancements to guarantee the reliable NR-U performance in terms of higher layer aspects.
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