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[bookmark: _Ref463014664]Introduction 
A study item on NR based access to unlicensed spectrum has been concluded in RAN#82 plenary in December 2018 [1]. At the same time, a new WI has been approved on NR-U in 5 and 6 GHz [2] which involves RAN4.
During RAN4#90bis, it was observed that the spectrum allocation for unlicensed operation in India may need the introduction of 10MHz channel bandwidth for NR-U operation in order to fully exploit the available spectrum. Following this consideration, in this contribution we present our views on the introduction of 10MHz channel bandwidth and analyse the related impact to specification work. 
Observations on 10MHz channel bandwidth
[bookmark: _Ref521514866]Spectrum allocation for unlicensed operation in India and introduction of 10MHz channel bandwidth is a problem already encountered in LAA where all RAN4 requirements in band46 were extended to account for additional 10MHz channel bandwidth. However, in order to ensure fair coexistence with non-3GPP (e.g. Wi-Fi) systems, the following was explicitly stated in Note 3 of Table 5.7.3-1 in [3], “10 MHz channel bandwidth shall only apply in certain regions where the absence of non 3GPP technologies can be guaranteed on a long term basis in this version of specification.”.
Observation 1: 10MHz channel bandwidth is only usable in the absence of Wi-Fi systems in order to ensure fair coexistence.
It is so clear that, even if specifications for 10MHz channel bandwidth are introduced they will be used only in some specific regions under specific circumstances. Moreover, considering spectrum allocation in India and the channel raster defined in LAA for 10MHz bandwidth, specification work for the introduction of 10MHz would be applicable only to a specific limited number of channels in band n46. In LAA for example, only two channels were defined for 10MHz channel bandwidth.
Observation 2: Specification work for 10MHz channel bandwidth would be applicable only to a specific limited number of channels in band n46.
At the same time, the amount of work in RAN4 and RAN1 to introduce 10MHz channel bandwidth may not be negligible especially in consideration of the new features introduced in NR-U (e.g. wideband operation, interlace design, etc.). 
In RAN4, most of the RF requirements depend on the UE channel bandwidth, hence all the requirements that need to be defined for NR-U operation will have to be defined also for 10MHz channel bandwidth in case of narrow-band operation (20MHz). Additionally, if we consider the possibility for wideband operation in NR-U, requirements will have to be defined also for channel bandwidths not multiple of 20MHz (e.g. 30MHz, 50MHz, 90MHz).
Observation 3: Requirements for NR-U operation will have to be defined also for 10MHz channel bandwidth in case of narrow-band operation and for channel bandwidths not multiple of 20MHz (e.g. 30MHz, 50MHz, 90MHz) in case of wideband operation.
At this stage RAN1 has already finalized the design of several physical layer aspects based on 20MHz channel bandwidth such as interlace definition, PRACH sequence, etc. An option to limit the amount of additional work needed in RAN1, could be to support only 15kHz SCS inside 10MHz channel bandwidth. In this case, it would be possible to reuse most of the things already designed for 30kHz SCS and 20MHz channel bandwidth for 15kHz SCS and 10MHz channel bandwidth. For example, the interlace definition currently designed for 20MHz and 30kHz SCS would be re-used for 10MHz with 15kHz SCS with a minor update to account for 52 RBs instead of 51. 
However, 15kHz SCS SSB is not used for initial search in NR-U standalone operation. This means that, if an operator can access only 10MHz of the unlicensed spectrum, the operator won’t be able to operate NR-U in standalone mode but only in either DC (Scenarios B and E) or CA (Scenario A) with a licensed band. Upper layers can indeed configure 15kHz SSB when NR-U is operated in non-time-aligned DC as S-cell. This will make the RAN1 design much easier and concurrently satisfy the need for larger bandwidths in unlicensed band (30MHz, 50MHz, 90 MHz).
On the contrary, in the case there is a need for support of 30kHz SCS in 10MHz BW to enable usage of 10MHz channel bandwidth in standalone NR-U, a whole lot of work may be needed in RAN1 with at least the following changes:

1. New PRACH sequence design
1. New interlace definitions for 10MHz
1. Issues with multiplexing RMSI and SSBs as SSBs itself occupy 7.2 MHz BW
1. [bookmark: _GoBack]Initial signal detection performance (e.g. for WB-DMRS) impact due to reduced coreset sizes
1. Changes to PUCCH OCC due to fewer number of RBs per interlace


Observation 4: Work would be significantly simplified in the case that 10 MHz is restricted to be used as part of CA or DC.
However, before starting any work in RAN4/RAN1 for the introduction of 10MHz channel bandwidth, we believe that a discussion needs to happen at plenary level in order to see if and how this can be accommodated and prioritized among the other RAN4/RAN1 work. In consideration of the fact that 10MHz channel bandwidth specifications would be applicable only to a specific limited number of channels, we believe that there should also be discussion whether there is a need for 10 MHz at all and, in case, if the 10 MHz can be used as SA or not. Finally, it should also be clarified on what time frame this work should be done and how it would affect the completion date of the WI.
Proposal 1: Modification of WID at plenary level to account for the introduction of 10MHz channel bandwidth
Proposal 2: Use 10MHz channel bandwidth only as part of CA (Scenario A) or DC (Scenarios B and E) configuration with a licensed band in case WID is modified
Conclusions
In this contribution we analyzed the specification impact in case of introduction of 10MHz channel bandwidth for NR-U operation and made the following observations and proposals:
Observation 1: 10MHz channel bandwidth is only usable in the absence of Wi-Fi systems in order to ensure fair coexistence.
Observation 2: Specification work for 10MHz channel bandwidth would be applicable only to a specific limited number of channels in band n46.
Observation 3: Requirements for NR-U operation will have to be defined also for 10MHz channel bandwidth in case of narrow-band operation (20MHz) and for channel bandwidths not multiple of 20MHz (e.g. 30MHz, 50MHz, 90MHz) in case of wideband operation.
Observation 4: Work would be significantly simplified in the case that 10 MHz is restricted to be used as part of CA or DC.
Proposal 1: Modification of WID at plenary level to account for the introduction of 10MHz channel bandwidth
Proposal 2: Use 10MHz channel bandwidth only as part of CA (Scenario A) or DC (Scenarios B and E) configuration with a licensed band in case WID is modified
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