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Introduction
In the last RAN4#95e meeting, there were some initial discussions whether NR-U BS should support BS type 1-H or not.
In this contribution ,we want to share some initial inputs on that.
Discussion 
[bookmark: OLE_LINK2]In the RAN4#95e GTW meeting, there were some initial discussion on NR-U BS type, it seems that no companies support NR-U BS support 1-O, however whether NR-U BS support 1-H is still uncertain and whether NR BS type 1-H requirement could be directly reused for NR-U BS type 1-H needs some further discussion. 
Firstly of all, if NR-U BS could support type 1-H, maximum output power for NR-U BS should be scaling up with NTXU,counted and unwanted emission mask will also be scaling up with NTXU,counted. In other words, NR-U BS 1-H might cause more interference to neighbor APs operating at the co-channel and adjacent channel, however as we know that ED threshold for LBT defined in TS 37.213 [7] could be adjusted due to maximum output power PTX as shown in the following formula , therefore higher maximum output power will be rated and lower ED threshold will be set which will alleviate the interference imposed to neighbor APs.

Observation 1: even considering higher maximum output power for NR-U BS type 1-H, ED threshold setting could still alleviate the interference radiated by NR-U BS type 1-H to neighbour APs correspondingly. 
In addition to scaling factor mentioned above for NR-U BS type 1-H, other related factor should be considered as listed in the following:
1.1 Term for output power of NR-U BS type 1-H
In the approved WF for NR-U BS UEM [4] and CR to TS 38.104 [3], Prated,C,AC is still used in the emission mask requirement, however this terminology is only applicable for NR-U BS type 1-C. If we want to define core requirements for NR-U BS type 1-H, then Prated,C,TAC should be used and Prated,x should be used for basic limit of NR-U BS type 1-H considering the scaling factor. 
Proposal 1: Prated,C,AC used in WF [4] and CR [3] should be updated as Prated,x;
1.2 Tx OBUE offset and Rx ΔfOOB offset
For NR-U BS type 1-C, we should reuse the OBUE offset 10MHz and ΔfOOB offset 20MHz from LAA similar as NR BS type 1-C reusing requirements from LTE spec. In other words, offset value for NR BS at the licensed band defined in Table 6.6.1-1 and Table 7.4.2.2-0 is not applicable for NR-U BS type 1-C as band n46 is spanning over 875MHz which is much larger than 200MHz boundary for Tx OBUE offset 10MHz and Rx ΔfOOB offset 20MHz. 
Proposal 2: For NR-U BS type 1-C, to reuse the OBUE offset 10MHz and ΔfOOB offset 20MHz from LAA; 
Before discussing OBUE offset and ΔfOOB offset for NR-U BS type 1-H, we need to review how the freq offset requirement is defined for NR BS type 1-H and whether this could be also applicable for NR-U BS type 1-H. Regarding new defined OBUE offset 40MHz and ΔfOOB offset 60MHz for band larger than or equal to 100MHz, it was basically based on the following assumption [9]:
· For the receiver, an in-band blocking of -43 dBm and “out-of-band” of -15 dBm is assumed, 
requiring a 28 dB filter attenuation.
· For the transmitter, a UEM level of -15 dBm/MHz is assumed inside the operating band and -30 dBm/MHz spurious level outside the band, requiring a 15 dB filter attenuation.
Then for NR-U BS type 1-H at n46
· For the receiver, an in-band blocking of -38dBm and “out-of-band” of -35 dBm and -15dBm is assumed, 
requiring a 3 dB filter attenuation.
· For the transmitter, if considering the worst case where 80MHz is allocated at the band edge as shown in Figure 1, then emission level at 10MHz out of band edge should be -2.8dBm/MHz and -30dBm/MHz spurious level outside of OBUE offset requiring ~27dB filter attenuation.  


If considering band 46 with 875MHz spanning bandwidth, to define OBUE offset as 10MHz with 27dBc filter attenuation, it might be a bit challenging especially considering the reasonable filter size, therefore we propose to reuse OBUE offset 40MHz and ΔfOOB offset 60MHz of NR BS type 1-H for NR-U BS type 1-H at band n46;
[image: ]
Figure 1. channel arrangement between 5150-5350MHz
Proposal 3: to reuse OBUE offset 40MHz and ΔfOOB offset 60MHz of NR BS type 1-H for NR-U BS type 1-H at band n46;
In short, the updates for OBUE offset and ΔfOOB offset due to introduction of NR-U BS type 1-C and 1-H at band n46 could be done as following:
Table 6.6.1-1: Maximum offset of OBUE outside the downlink operating band
	[bookmark: OLE_LINK95][bookmark: OLE_LINK96]BS type
	Operating band characteristics
	ΔfOBUE (MHz)

	[bookmark: _Hlk502677945]BS type 1-H
	[bookmark: OLE_LINK66][bookmark: OLE_LINK69][bookmark: OLE_LINK21]FDL,high – FDL,low < 100 MHz  
	[bookmark: OLE_LINK65][bookmark: OLE_LINK64]10 

	
	100 MHz  FDL,high – FDL,low  900 MHz
	40 

	BS type 1-C
	[bookmark: OLE_LINK28][bookmark: OLE_LINK27]FDL,high – FDL,low  200 MHz
	10 

	
	[bookmark: OLE_LINK25]200 MHz < FDL,high – FDL,low  900 MHz
	40 

	NOTE 1: for band n46, ΔfOBUE for BS type 1-C is equal to 10MHz;
NOTE 2: for band n46, ΔfOBUE for BS type 1-H is equal to 40MHz;



Table 7.4.2.2-0: ΔfOOB offset for NR operating bands
	BS type
	Operating band characteristics
	ΔfOOB (MHz)

	BS type 1-C
	FUL,high – FUL,low ≤ 200 MHz
	20

	
	200 MHz < FUL,high – FUL,low ≤ 900 MHz
	60

	BS type 1-H
	FUL,high – FUL,low < 100 MHz
	20

	
	100 MHz ≤ FUL,high – FUL,low ≤ 900 MHz 
	60

	NOTE 1: for band n46, ΔfOOB for BS type 1-C is equal to 20MHz;
NOTE 2: for band n46, ΔfOOB for BS type 1-H is equal to 60MHz;



1.3 Remaining issues for NR-U OBUE requirements
In the RAN4#95e GTW meeting, there were some discussions on the following content [11] which needs further confirmation for both BS and UE side.
	
An exception to the spectrum emission requirements for the non-transmitted 20 MHz channels allows a single [2] MHz bandwidth to extend to [], or [-20] dBm, whichever is the greatest. ]


Indeed, the above text is based on WF in [10] to accommodate LO leakage by exception where maximum 28dBc carrier leakage is allowed and related slide in WF [11] is also listed as following for the convenience of checking.
	In addition to the agreements on the previous slide there is consensus to:
To accommodate LO leakage by exception.
LO exception is dBc relative to total transmitted power.  
A single exception with width [2] MHz is allowed for LO assuming MBW is 1 MHz.  
Value of exception is [28] dBc.


In addition, absolute power level -20dBm is also questioned for its original source during last GTW meeting. It could be also confirmed existing in TX LO leakage requirement in section 21.3.17.4.2 of IEEE 802.11 spec [12], therefore we think it might be fine to be used in NR-U UE in TS 38.101-1. 
[image: ]
For NR-U BS spec or NR BS spec, we didn’t specify any LO leakage related requirements or in-band emission requirements, therefore we think the above text proposal as mentioned at the beginning should be removed and to be captured for NR-U UE in TS 38.101-1.
Proposal 4 : to remove LO leakage exception requirements for NR-U BS.
Conclusions
In this contribution, we shared some further clarifications on NR-U BS UEM requirements and proposals are made as following:
Observation 1: even considering higher maximum output power for NR-U BS type 1-H, ED threshold setting could still alleviate the interference radiated by NR-U BS type 1-H to neighbour APs correspondingly;
Proposal 1: Prated,C,AC used in WF [4] and CR [3] should be updated as Prated,x;
Proposal 2: For NR-U BS type 1-C, to reuse the OBUE offset 10MHz and ΔfOOB offset 20MHz from LAA; 
Proposal 3: to reuse OBUE offset 40MHz and ΔfOOB offset 60MHz of NR BS type 1-H for NR-U BS type 1-H at band n46;
Proposal 4 : to remove LO leakage exception requirements for NR-U BS.
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— When the RF LO 1s not at the center of the transmitted PPDU BW. the power measured at the
location of the RF LO using resolution BW 312.5 kHz shall not exceed the maximum of —32 dB
relative to the total transmit power and 20 dBm, or equivalently max(P — 32,220). where P is the
transmit power per antenna in dBm, and Ngr is defined in Table 21-5
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