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1	Introduction
During RAN4#101-bis-e meeting system parameters were discussed for WI involving extension of current NR operation to 71 GHz.  System parameters are required to be studied and agreed within RAN4 as it is a dependency on BS and UE requirements.  
The complete design can be found in companion draft CR [1][2] as per RAN4#101-bis-e agreement [3], shown below.Agreement: Consider the different channelization for licensed band(s) and unlicensed band(s)
· Fixed sync raster for unlicensed bands
· Fixed scheme should not be constrained by IEEE channel raster
· Send LS to RAN1 to make sure that RAN1 accommodates the solution already now for both fixed and floating sync raster.
· For the contiguous carrier aggregation, the channel spacing of adjacent channels should be multiple of the larger SCS, i.e., 960KHz, used by two channels/CCs
· Floating sync raster for licensed bands
· Stick to the agreement last meeting for 3 x 17.28MHz as the minimum granularity.
· Refer to gap between adjacent GSCN values is not smaller than 3 x 17.28MHz
· FFS: Unlicensed bands tries to use the sub-set of sync raster for licensed bands



This contribution will further details, such as ARFCN required for floating raster, which is required for complete channelization design.
2	Discussion
2.1	Floating Channelization Design 
2.1.1	General
It needs further highlighting that during Rel-15 the channel and sync rasters were designed with the goal of maximizing configuration flexibility, while simultaneously avoiding large UE search complexity. In the end, a very fine channel raster granularity of 60 kHz and a much coarser sync raster granularity of 17.28 MHz was adopted for FR2 to achieve this joint goal. We refer to this as a "floating" channelization design in this paper. 

2.1.2	Number of sync raster entries and cell search complexity
Here we propose a floating channelization design as shown in Table 1 below for the 66 – 71 GHz band. In this design, we assume that for each SSB SCS, the ARFCN granularity is equal to the SCS, i.e., 2*60 = 120 kHz, 8*60 = 480 kHz, and 16*60 = 960 kHz. This means that a channel can be configured with a center frequency that is very flexible, as intended in the original Rel-15 design.
[bookmark: _Ref83374658]Table 1: Proposed floating channelization design for the 66 – 71 GHz band
	SSB SCS
	ARFCN Range and 
<Step Size>Total UE SSB Search Complexity for Initial Access (120)

	GSCN Range and 
<Step Size>
	Number of Sync Raster Points

	120 kHz
	2563333 <2> 2794999
(66050.04 - 70950.00 MHz)
	24674 <3> 24959
(66033.12 - 70957.92 MHz)
	96

	480 kHz
	2565835 <8> 2792499
(66200.16 - 70800.00 MHz)
	24677 <12> 24953
(66084.96 - 70854.24 MHz)
	24

	960 kHz
	2565835 <16> 2792491
(66200.16 - 70799.52 MHz)
	24680 <6> 24950
(66136.80- 70802.40 MHz)
	46





Observation 1: With the proposed floating channelization design in Table 1, a complete simple design is available [1][2] for 66-71 GHz.
We point out that 960 kHz SCS is not supported for initial access, and thus does not affect the UE search complexity. As can be seen from Table 1, the GSCN step size for 960 kHz is chosen as 6, whereas one might expect a value of 12 considering that the minimum channel bandwidth for 960 kHz (400 MHz) is the same as for 480 kHz. However, due to the fact the SSB bandwidth is twice as large for 960 kHz compared to 480 kHz and that the minimum bandwidth does not scale, it is necessary to compensate by using a GSCN step size smaller than 12 so that the SSB will fit within the transmission bandwidth configuration.   
2.1.3	Support of CA in this range
The floating design would allow reuse of the CA concept of FR2-1 with a nominal carrier spacing allowing symmetric outer internal guard bands of aggregated carriers of different channel bandwidths, this without any constraint on the frequency assignment (NR-ARFCN) of the aggregated carriers. For FR2-1 the nominal carrier spacing is specified as 
For NR operating bands with 60kHz channel raster:


with
n = µ0 – 2 
and defines contiguous carriers on an FFT-aligned grid. Unlike the case for NR-U in FR1 with its fixed 20 MHz raster for 5 and 6 GHz operation due to LBT/coexistence requirements, the FR2-2 carrier spacing is flexible: any carrier spacing smaller than the nominal can be used to fit any deployment (carriers still contiguous). Symmetric outer internal guard bands facilitate equipment compliance with spectrum emission masks.
Given that the floating raster proposes a continuous configuration compared to that of the fixed raster, it’s unclear how CA channel arrangement for current proposed fixed designs would operate.  
Observation 2: a floating raster allows reuse of the CA channel arrangement for FR2-2 without constraints compared to unclarity of fixed raster operator of CA channel arrangement

2.1.4	Whether flexibility is needed for minimum channel bandwidth
The floating design does not require any exceptional handling of the 100 MHz channel bandwidth. For CA it can be aggregated with any carrier of existing or new channel bandwidth using the existing CA channel arrangement allowing symmetric internal guard bands of the aggregated carriers. 

2.1.5	Whether to consider and how to ensure future proof for adding new frequency bands or channel bandwidth
An important benefit of supporting a floating channelization design is that the same design principle from FR2 in Rel-15 can be reused for supporting frequencies up to 71 GHz in Rel-17 which can achieve very flexible configuration of the channel center frequencies.  Moreover, it is forward compatible for any new bands that are introduced in later releases; and further not require any additional efforts in RAN4 at a later stage.  This is a key consideration given the guidance in the updated WID Error! Reference source not found. (see text extract in Section 2.1.2) which states that the channelization design shall consider both licensed and unlicensed operation. With the floating design, RAN4 can achieve a harmonized design between unlicensed and licensed and can also achieve alignment with the channels used by other technologies if coexistence is deemed to be an issue for a particular deployment
Observation 3: Adopting a floating channelization scheme as in Rel-15 FR2 results in flexible and forward compatible design that can be used for any operating band that is introduced in Rel-17 and later release. Such a design allows for configuration of any channel centre frequency (with granularity equal to the SCS). This is beneficial to support both licensed and unlicensed band definitions and naturally supports alignment with channels of other technologies if coexistence is deemed to be important for a given deployment. 
In addition, the specified ARFCN and GSCN values for the floating channelization design do not depend on channel bandwidth (Table 1 is agnostic to channel bandwidth), and is thus this design is future proof if new channel bandwidths are added. This is in contrast to a fixed channelization design (Option 1D) where a separate ARFCN and GSCN table is needed for each SCS + bandwidth combination which would not be future proof.

2.3	Spectrum Utilization
It’s RAN4 responsibility to study and analyze the current technology capabilities before finalizing spectral utilization.  As one example the transmitter in-band requirements such as ACLR and receiver ACS will translate to channel filter needed attenuation requirements. As spectrum utilization is a common BS and UE system parameter, aspects around other requirements such as occupied bandwidth should be considered in particular for UE where for FR2, due to large spectral utilization, the Occupied Bandwidth requirement become the strictest requirement in terms of in-band unwanted emissions resulting in reduced available UE power. As propagation conditions degrades over frequency, it is essential to have proper spectrum utilization levels to make sure that the MPR on the UE side is kept to a minimum to ensure reasonable coverage in UL.
Other factors influencing spectrum utilization for NR in 52.6-71 GHz is as following:
· Large array sizes with reduced physical size due to higher frequency, the filtering resources need to be optimized considering both size, power consumption and thermal aspects
· Large bandwidths of up to 2.16 GHz where depending on requirement levels, the filtering could be more challenging depending on ACLR, ACS and occupied bandwidth.
· Higher SCS resulting in higher modulation spectra as 960 kHz SCS will have at least 9 dB higher modulation spectra compared to 120 kHz SCS. This implies that with similar requirement of e.g. OBUE or ACS, the filter attenuation need to be 9 dB higher for 960 kHz SCS compared to 120 kHz SCS.
From the unlicensed perspective requirements [4] upon the occupied bandwidth does not contain any “flat PSD” requirement to what has been discussed on the 5 GHz NR-U range.  The occupied channel bandwidth defined in [4] is the bandwidth containing 99% of the power of the signal.  The occupied bandwidth shall be less than the nominal channel bandwidth, which is declared and used for the foundation of the spectrum emissions mask requirement.  The device must comply with the occupied bandwidth while supporting at least one mode of operation with a necessary bandwidth of 70% of the declared nominal channel bandwidth. This means that the SU for operations in 66-71 GHz could be significantly less than 90-95% typically assumed for FR2 below 52.6 GHz. 
Observation 4: Given the minimum required spectral utilization for RAN1 design needed is 85%, and UE output power should be constrained within 70% of the declared nominal channel bandwidth; together with BS/UE RF design considerations initial spectral utilization should be considered as a range between 85-95%. 
Proposal 1: Spectral utilization initial consideration of a range between 85-95%. 

2.3	Different channelization for licensed band(s) and unlicensed band(s)

The agreement states that consider different channelization for licensed band(s) and unlicensed band(s). This would be designing for fragmentation. Why is this beneficial for 3GPP? 
[image: ]
Figure 1: Visual layout of proposed channelization approaches for 57-71 GHz
To ensure that search complexity is not unnecessarily added for the licensed region, only the floating raster shall be considered for channelization.  This is still an open issue on what the frequency point shall be considered at the 66 GHz boundary.  The region for licensed is a subset of the licensed, and then there is still FFS whether the unlicensed bands tries to use the sub-set of sync raster for licensed bands.
Observation 5: Boundary ARFCN/GCSN at 66 GHz will be required to be defined
Observation 6: The overlapping region, 66-71 GHz, containing both fixed and floating raster will cause unnecessary complexity in design and require UEs which support both licensed and unlicensed operator to have increased search complexity.

2.4 	Band Plan

The band plan for 52.6-71GHz range has been discussed in previous RAN4 meetings and 57 – 71 GHz range has been introduced for unlicensed usage. Following the discussions in previous sections above i.e. use of same system parameters for both licenced and unlicensed band in addition to the fact that WRC-19 [5] identified 66–71 GHz spectrum range as IMT band, we believe that introduction of licensed band the same time as unlicensed band can be made. The IMT allocation in turn will facilitate the global harmonization and licensed usage.  
As there are demands and possibilities for both licensed and unlicenced usage in this range we propose to specify 66 – 71 GHz range for licensed usage. 
Proposal 2: There is a need to specify 66 – 71 GHz band for licensed usage 

3	Conclusion
In this contribution further details relating to the channelization design for 66-71 GHz was presented, the following observations and proposals are summarized:
Observation 1: With the proposed floating channelization design in Table 1, a complete simple design is available [1][2] for 66-71 GHz.
Observation 2: a floating raster allows reuse of the CA channel arrangement for FR2-2 without constraints compared to unclarity of fixed raster operator of CA channel arrangement
Observation 3: Adopting a floating channelization scheme as in Rel-15 FR2 results in flexible and forward compatible design that can be used for any operating band that is introduced in Rel-17 and later release. Such a design allows for configuration of any channel centre frequency (with granularity equal to the SCS). This is beneficial to support both licensed and unlicensed band definitions and naturally supports alignment with channels of other technologies if coexistence is deemed to be important for a given deployment. 
Observation 4: Given the minimum required spectral utilization for RAN1 design needed is 85%, and UE output power should be constrained within 70% of the declared nominal channel bandwidth; together with BS/UE RF design considerations initial spectral utilization should be considered as a range between 85-95%. 
Observation 5: Boundary ARFCN/GCSN at 66 GHz will be required to be defined
Observation 6: The overlapping region, 66-71 GHz, containing both fixed and floating raster will cause unnecessary complexity in design and require UEs which support both licensed and unlicensed operator to have increased search complexity.
Proposal 1: Spectral utilization initial consideration of a range between 85-95%. 
Proposal 2: Specify 66 – 71 GHz band for licensed usage 
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