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Band plan for NR-U in 6GHz  
	R4-1907100: 
WF for NR-U Band plan for 6GHz
Ericsson
	Option 1: Specify a band for unlicensed usage within 5925-6425MHz spectrum.
Option 2: Specify two bands for unlicensed usage within 
· 5925-6425 MHz 
· 5925-7125 MHz



Discussions:
Skyworks: Does option1 mean that, we only discuss the band on lower part and do not discuss anything later? 
Ericsson: At this stage, we only handle lower part according to option 1.
Charter: WID specifically mentions that, we need to have regulatory requirements before we define the band. Currently regulatory work will not complete before mid 2020. So, currently we cannot define the bands.
Verizon: Same understanding as Ericsson, at this stage, we only define lower part of the 6GHz band. We are still waiting for FCC decisions.
Dish: On option 2, filter characteristics can be different for two different bands. Do we clarify these issues before we define the bands, or after? 
Agreements:
No agreements, keep both of these options open.
Band plan for NR-U in 5GHz  
	R4-1907595: 
WF for NR-U Band plan for 5GHz
Ericsson
	· Define 10MHz, 20MHz, 40 MHz, 80 MHz, 100MHz CBW for band n46 . 
· FFS for mandatory support for 100MHZ BW. 
· FFS for the needs of 10MHz and 60MHz 
· [bookmark: _Hlk8755238]FFS for the feasibility of defining 160MHz BW with 60KHZ SCS. 
· 10MHz is only operated in non-standalone mode. 
· 10MHz shall be also restricted considering the WiFi and NR-U co-existence. 
· FFS for sub-band definitions 
· Option 1: Preclude spectrum (5350-5470 MHz) from UE conformance testing 
· Option 2: Allow different UE capability 
· Option 3: Introduce sub-bands 

	R4-1905480
Channel arrangement for NR-U

Source: Huawei, HiSilicon
	Proposal 1: It is proposed 40MHz, 60MHz, 80MHz and 100MHz single carrier channel bandwidth are specified for NR-U in Band n46. In some region, 10MHz and 50MHz are also needed with specific channel raster.
Proposal 2: NR-ARFCN for NR-U in Band n46 are proposed to be defined as in Table 2.

	R4-1906011
Channel bandwidths for NR-U

Source: Nokia, Nokia Shanghai Bell
	Proposal 1: Define NR-U channel bandwidths of 20MHz, 40 MHz, 60 MHz, 80 MHz, 100 MHz and corresponding RB grid such that NR guardbands for temporal BWPs are met and 
•	GBs between sub-bands are full PRBs
•	Sub-bands are on the common PRB grid determined by Point A
•	Temporal BWPs configured on the carrier are nested and aligned with the edges of the sub-bands

Proposal 2: Usable PRBs of a NR-U carrier >20MHz are determined based on Point A and NR Rel-15 minimum GBs fulfilling all supported combinations of LBT sub-bands on the carrier.



Agreements in main session:
10MHz is only operated in non-standalone mode. 
10MHz shall be also restricted considering the WiFi and NR-U co-existence. 

Discussions:
60MHz CBW
Nokia: Is there any motivation to keep 60MHz as FFS?
Charter: Picking 60MHz will cause coexistence issues with other systems.
Nokia: There are some scenarios where 60MHz could be useful. If 100MHz is selected, we can also include 60MHz.
Charter: We need more time to understand those scenarios, and how to include it in the spec.
Huawei: There are regions without WiFi deployment, so 60MHz can also be included.
Qualcomm: Not clear why 60MHz could create coexistence issues with other systems?  
Charter: we need more studies and understand the scanarios.
Nokia: For type A LBT access, there are no issues on 60MHz.
Charter: We have not decided what multi-carrier access will be? 
Nokia: 
100MHz CBW mandatory or not
Verizon: We support mandatory support for 100MHz
Qualcomm: Not ready to agree on this yet. It could be optional.
Nokia: For FR1, 100MHz is mandatory in Rel-15.
Samsung: Rel-15 only supports 30k and 60kHz for 100Mhz.
10MHz CBW
Vodafone: RAN defines the requirements and RAN1 needs to revisit the design if RAN4 defines the 10MHz CBW
Qualcomm: RAN1 designed NR-U PHY layer based on assumption of 20MHz. 
the feasibility of defining 160MHz BW with 60KHZ SCS.
Skyworks: 160MHz CBW can fullfil the maximum FFT size, so its feasible however not the in spec today for FR1
Sub-band definitions
· Option 1: Preclude spectrum (5350-5470 MHz) from UE conformance testing 
· Option 2: Allow different UE capability
· Option 3: Introduce sub-bands
Huawei: Does option2  also require option 3?
Apple: Does not make sense to introduce UE capability since UE supports full band for 5GHz? UE will always support full band.
Ericsson: Option1 our preference, will avoid any fragmentations of the band. Sub-band discussion is only relevant for BS spec.
Nokia: Same understanding as Ericsson, sub-band is only for BS spec. No big need to introduce them in BS spec. Not clear why we need this for UE spec.
  NR ARFCN
Table 2 NR-ARFCN for NR-U in Band n46
	NR Operating Band
	ΔFRaster 
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n46
	15
	744000 – <667, 667, 666> – 756000
765334 – <666, 667, 667> – 782000
783000 – <667, 667, 666> – 794334

	744000 – <667, 667, 666> – 756000
765334 – <666, 667, 667> – 782000
783000 – <667, 667, 666> – 794334




Huawei: This is for single carrier, for CA, it is FFS.
Apple: Which frequency range? Full band 46? 
Huawei: it is for all available channels.
Qualcomm: This is only for single carrier, does not take care CA. IS there any concern with leaving global ratsre for band 46 channel raster?
Ericsson: We have a paper on channel raster. We need to consider the CA case. Some companies want PRB alignment instead of subcarrier alignment. We need more time to further discuss.
Intel: Similar comments as Qualcomm. Need to consider CA case and wideband single carrier case.
AT&T: What about forward compability case? Its fine to consider however the rasters would be same in the end.
Qualcomm: What is the concern on using global raster for this band?
Huawei: If global raster would be used, why we defined 100khz and 30khz channel rasters in Rel-15?  
Guardband issues
Proposal 1: Define NR-U channel bandwidths of 20MHz, 40 MHz, 60 MHz, 80 MHz, 100 MHz and corresponding RB grid such that NR guardbands for temporal BWPs are met and 
· GBs between sub-bands are full PRBs
· Sub-bands are on the common PRB grid determined by Point A
· Temporal BWPs configured on the carrier are nested and aligned with the edges of the sub-bands

Proposal 2: Usable PRBs of a NR-U carrier >20MHz are determined based on Point A and NR Rel-15 minimum GBs fulfilling all supported combinations of LBT sub-bands on the carrier.

Agreements: 
Common understanding: 
For type A multi-LBT sub-band access, 60MHz CBW for band n46 might not be an issue.

Vodafone to draft an LS on 10MHZ CBW to RAN1
UE RF requirements for NR-U 
	R4-1905845	[NR-U] On NR-U Power Class, MPR and Channel Support 
Skyworks Solutions Inc.
	Proposal 1 for Release 16 NR-U WI scope:
· PC5 (20 dBm) is introduced for NR-U in both 5 GHz and 6 GHz bands
· 27 dBc ACLR or 802.11ax SEM is used for 0 dB MPR calibration in PC5 using 20 MHz 100RB0 QPSK DFT-s-OFDM waveform
Proposal 2 for Release 16 NR-U WI scope: Optional support for PC3 is studied using following architectures:
· 23 dBm single antenna
· 23 dBm Coherent 2x2 UL MIMO using two PC5 paths
· 23 dBm transparent Tx Diversity using two PC5 paths (for example using CDD)
· Other power classes and architectures are not precluded
· Capability signaling is FFS but can rely on the 1 PA/2 PA signaling already available
· Reuse of NR 30 dBc ACLR limit as the definition for 0 dB MPR is FSS and relaxation may be studied

Proposal 3 for NR-U channel bandwidths:
· 20, 40, 80, 100 MHz channels are introduced for NR-U in n46 and 5925-7125 MHz bands
· 60 MHz channel support is FFS depending on channelization and bands definitions
· Optional support for 60 kHz SCS 160 MHz and 200 MHz channels is in scope of Release 16 NR-U WI studies

Proposal for 4 for Release 16 NR-U WI scope: OOB requirements for NR-U and SU/minimum guard band may have to be revisited for 30 and 60 KHz SCS.

Observation: MRP/A-MPR tables should be revisited for NR-U and 5 versus 6 GHz and regional requirements should be addressed separately.


	R4-1907117	NR-U UE power class and PA calibration
					Source: Qualcomm Incorporated
	Proposal:  Define both PC3 (23 dBm) and PC5 ([20] dBm) power classes for NR-U, with priority given to PC5.
Proposal:  The method described above is used to establish a calibration setpoint for PA simulation modeling.



Discussion:
Not discussed.
Agreement:

draft LS on UL wideband operation for NR-U
R4-1906422	draft LS on UL wideband operation for NR-U
						  CR-  rev  Cat:  (Rel-16) v
					Source: Nokia, Nokia Shanghai Bell
Decision: 		The document was Return to.
· For Alt 2 UL transmission is feasible at least when LBT is successful in a subset of the LBT sub-bands which are contiguous (mode 2) and PRBs within the guardband of two contiguous LBT sub-bands are not scheduled by gNB.
· FFS filter adaptation time if PRBs within the guardband of two contiguous LBT sub-bands are scheduled by gNB.
· is feasible at least for WiFi-like requirements for in-carrier leakage (e.g. 20dbr).
· FFS what regional regulatory requirements apply in LBT sub-bands where LBT fails. 
· RAN4 will investigate the feasibility whether regional regulatory requirements are met or not for in-carrier leakage.
· FFS if UL transmission is when LBT is successful in a subset of the LBT sub-bands which are non-contiguous (mode 3).
Discussions:
Ericsson: Is it feasible for mode1 as well? If yes, can we say that?
Nokia: Original LS says, Mode1 is already feasible, so this only includes mode 2.
Qualcomm: what is basis that we say mode 2 is feasible? We don’t think its feasible. We don’t know what are the emission requirements
Nokia: based on previous papers and papers in this meeting. 
AT&T: Filters may be able to change when grants are available quite some time ahead. 
Nokia: 
LG: Its feasible.

Agreements:
Nokia will share an updated draft
LS to ETSI on in carrier leakage requirements
R4-1907597 LS to ETSI on in carrier leakage requirements
					Source: Nokia, Nokia Shanghai Bell

Decision: 		The document was Return to.

Discussions:
Chair: The comments from different companies are captured in a document and shared by the adhoc chair immediately after the evening adhoc. 
Agreements:
Nokia will work on the draft and provide an updated version taking care of all comments
Spectral utilization
	R4-1905481	Spectrum utilization improvement in unlicensed bands

	Huawei, HiSilicon
	Proposal: Improve the SU for 60kHz/20MHz in unlicensed bands to:
Option 1: 25RBs (90%);
Option 2: 26RBs (93.6%);
Above SU improvement will not introduce any new RF requirements.


	R4-1906013	Spectrum utilization for NR-U
	Nokia, Nokia Shanghai Bell
	Proposal: It is proposed to increase the number of PRBs to 25 for 20 MHZ channel bandwidth with 60 kHz SCS to improve spectrum utilization.




Discussions:
Not discussed.
Agreements:

Channel and Sync rasters
	R4-1906012	On NR-U channel raster and synchronization raster for 5GHz 
	Nokia, Nokia Shanghai Bell
	Proposal 1: It is proposed to agree channel raster and NREF numbers for the NR-U for band n46 and 20MHz CBW define in table 1.
Proposal 2: It is proposed to agree single global SS block per 20MHz for band n46.
Proposal 3: It is proposed to global frequency channel raster defined in table 2.

	R4-1906029	On NR-U Rasters
	Intel Corporation
	Proposal: It is proposed to increase the number of PRBs to 25 for 20 MHZ channel bandwidth with 60 kHz SCS to improve spectrum utilization.

	R4-1906622	SSB raster of NR-U for 5GHz
	Ericsson
	Proposal-1: reuse the NR channel raster and SSB raster design concept. 
1. DCI format 1_0 used to schedule PDSCH carrying SIB1 supports only Type0 PDSCH resource allocation (contiguous RBs) in the frequency domain.
1.  The SSB raster should be placed near the edge of the channel to allow a 0 RB offset between SS/PBCH block and CORESET0. This allows the PRB allocation can be maximized for PDSCH carrying SIB1 payload within a DRS.
1. At least two SSB frequency point will be needed, one for SSB SCS=15kHz and the other for SCS=30kHz
Proposal-2: Consider the SSB raster in Table 2 for SSB SCS=15kHz and Table 3 for SSB SCS=30kHz to maximum the RMSI and SSB multiplexing efficiency.
Observation 4: UE will have same initial search time performance for a Wideband operation operating in CA compared to the single carrier operation.
	
Proposal-3: the SSB point of channel set {n} can apply to channel {n+1}.

	R4-1906624	Channle raster of NR-U for 5 GHz
	Ericsson
	Proposal-1: Reuse the NR channel raster and SSB raster design concept. 
Proposal-2: NR-U channel raster needs to be aligned with LTE LAA and wifi to gain advantage of minimal LBT blocking possibility.
Proposal-3: Use the channel raster and corresponding Nref in table 1 for the NR-U channel raster for 5GHz band.
Proposal-4: reuse the NR channel spacing of CA to NR-U.
Observation-1:  CC position can be fixed irrespective to different LBT outcome for carrier aggregation case
Observation-2:  The CC position need to comply with the channel spacing, which in turn, it depends on different SCS and BW. As BW can be assumed to be 20 MHz, the different SCS combination need to considered to derive the different channel spacing.
Observation-3: For the continuous CA with two carrier with different SCS and same SCS, one more channel point {n+1} from original channel set {n} (Table 1) should be added, which the channel set of {n, n+1} will be needed for NR-U 20MHz channel considering the CA wide band operation.

Proposal-5: considering Nref {n, n+1} as the initial channel set for NR-U channelization, here n is Nref number in Table 1.

	R4-1906625	Channle raster of NR-U for 6 GHz
	Ericsson
	Proposal-1: reuse the NR channel raster and SSB raster design concept. 
Proposal-2: consider the Figure 1 as initial channel plan for 6GHz band.

	R4-1906623	SSB raster of NR-U for 6GHz
	
	Proposal-1: Consider the similar SSB raster design rule for 6GHz band 
Proposal-2: Decide on the channel raster first on 6GHz band before SSB design on same band.

	R4-1906697	Observations on synchronization raster in NR-U
	Qualcomm Incorporated
	Proposal: Place SSB raster frequency points in the middle of 20MHz to ensure better protection against adjacent channel interference.

	R4-1906698	Synchronization and channel raster in NR-U
	Qualcomm Incorporated
	Proposal 1: To have one synchronization raster point in each 20MHz chunk and to pick the closest to the middle of the 20MHz among the ones defined by the global SS raster.
Proposal 2: NR-U operation in 5GHz band will be based on the global frequency channel raster defined in Table 5.4.2.1-1 in [3] with a granularity of 15kHz.
Observation: A similar approach may be followed in the definition of synchronization and channel raster in the 6GHz band once the band is defined.



Agreements in main session:
To define reduced number of SS raster entries for NR-U. 
Common understanding: 
Two different understandings are observed in RAN4
	- RAN4 SS raster design shall follow the RAN1 decision on the SSB multiplexing scheme 
	- RAN1 SSB multiplexing scheme is waiting for RAN4 decision on the SSB placement. 
From RAN4 persepctive, NR-U sync raster shall be based on the global NR sync raster design in Rel-15. RAN4 intension is to reduce the number of SS entry per 20MHz for NR-U. Wheterh to restrict the SSB placement in the middle or edge will be defined in RAN4 considering the cell search performance.  

Discussions:
Not discussed.
Agreements:
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