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1  Introduction 
In [1] a work item for defining a new band within 896-901 MHz (UL) and 935-940 MHz (DL) has been agreed. Although this has 39MHz duplex distance, the frequency range is completely covered by band 8/n8. Due to the narrow frequency range of this band with 2x 5MHz, it is proposed to have a new 3MHz channel bandwidth (CBW) specified besides the standard 5MHz CBW.
In this Tdoc we are discussing the RF requirements for this new NR 900MHz band with a CBW of 3 and 5 MHz. What is discussed here can be applied similarly to the E-UTRA WI [3] and is not explicitly mentioned here.
2  General 
3MHz is a new channel BW for NR. There is another work item [2] to initially define a brand new CBW of 3MHz. Before this new 900MHz band can be introduced into the 38.101-1 spec, it is required that this WI defining the 3MHz CBW is completed before or at the same time as this WI. 3MHz CBW requires significant modifications to the transceiver and BB architecture like new filters, FFT, signal processing. It is required, that such a brand new 3MHz CBW is specified as optional, not mandatory.
Proposal 1: Only specify the 900MHz band with 3MHz Channel BW after or at the same time the 3MHz CBW is specified in the less than 5MHz CBW WID [2] as a new optional BW.

3  System parameters
The main system parameter that plays a role for the RF requirements for a 3MHz CBW is the number of RBs and the resulting guard band. This needs to be specified within the work for the less than 5MHz CBW WI.
For the TX side it is important, that the guard band is large enough to be able to fulfil the emissions requirements. For LTE 15 RBs are used these 15 RBs should be used for the 3MHz NR CBW as well. We consider a larger allocation like 16 RBs as not feasible, as the guard band would become too narrow to fulfil the emissions mask requirements.
Observation 1: With 15 RBs within a 3MHz channel the guard band would be 142.5kHz, just like in E-UTRA. With 16 RBs the guard band would be too small, only 52.5kHz.
Proposal 2: For a 3MHz CBW a maximum of 15 RBs with 15kHz SCS shall be used.
Specifying a duplex distance of 39MHz means that usual n8 UEs using 45MHz duplex distance will not be compatible, only newly developed or modified UEs will be able to use this band, although the hardware changes might be limited.
Observation 2: Legacy n8 UEs will not be able to operate on this new band, even not with MFBI
The frequency range lies completely within band n8, therefore the RF requirements should be specified such that devices having n8 RF hardware could be re-used and no new band specific duplexers are needed. This has also been mentioned in the WID [2]: “Assume reusing band B8 duplexer”
Proposal 3: The definition of this new band should be based on re-using the existing n8 duplexer.
4  RX parameters
Reference Sensitivity:
The main RX parameter that changes with CBW is the Reference Sensitivity. It scales with the channel BW, i.e. with the number of the used RBs. This would result in 10*Log(15/25) = -2.2dB difference between 3MHz and 5MHz CBW. This could be used for TDD bands without any TX influence. For FDD bands at the same time the effect of RX IM2 of the own TX signal leaking into the RX increases. Therefore already in E-UTRA FDD bands -1.7dB was used as the difference between the 3MHz and 5 MHz CBWs. At the same time the duplexer of band 8 should be re-used, this means we should also re-use the Refsens value of band n8 for 5MHz CBW.
Observation 3: For the new 900MHz FDD bands the difference between 3MHz and 5 MHz CBW should be -1.7dB, similar as in E-UTRA, since RX IMD2 needs to be taken into account as for all FDD bands
Proposal 4: For 3MHz CBW Refsens can be improved by -1.7dB compared to 5MHz CBW for this new 900 MHz FDD band
Proposal 5: Refsens for the new band should be specified as -98.7dBm for 3MHz CBW and -97dBm for 5MHz CBW
Maximum input level, Adjacent channel selectivity, In-band Blocking:
Once the less than 5MHz CBW WI has completed and all generic values for 3MHz CBW have been introduced into the spec with this WI, there is no need to specify additional band specific requirements for this new band for Maximum input level, Adjacent channel selectivity and In-band Blocking.
Proposal 6: No band specific requirements need to be specified for the new band for Maximum input level, Adjacent channel selectivity, In-band Blocking, once the 3MHz CBW has been introduced into the spec in the other WI
Out-of-band Blocking:
For OOBB usually a new band needs to be added to the list of bands for which OOBB applies. Since we re-use the n8 duplexer we should add a note saying: “For band xxx the FDL_high of band 8 is applied as FDL_high for band xxx and the FDL_low of band 8 is applied as FDL_low for band xxx”.
Proposal 7: For OOBB the new band needs to be added to the list of applicable bands and a note “For band xxx the FDL_high of band 8 is applied as FDL_high for band xxx and the FDL_low of band 8 is applied as FDL_low for band xxx” should be added due to the re-use of the band 8 duplexer

5  TX parameters
TX Power:
TX Power class is proposed to be PC3 in the WID. Since we re-use n8 duplexers, it is useful to check the A-MPR requirements for n8 as well. For n8 there is NS_43 specified, this has been defined for a specific use case in Japan, so we do not need to take this into account for the new band
Observation 4: A-MPR is defined for n8, this NS_43 A-MPR is not needed for the new US 900MHz band
Proposal 8: Define PC3 for the new band without any needed NS signaling for A-MPR
Spectrum Emissions Mask:
The FCC ruling states: “For 900 MHz broadband operations in 897.5-900.5 MHz band by at least 43 + 10 log (P) dB.” This is the standard FCC requirement which is covered by the generic 3GPP NR emissions mask already. There is no further need to have additional emissions requirements.
Proposal 9: The generic 3GPP NR SEM can be re-used, as it covers the emissions limits specified in the FCC ruling.
Spurious emissions for UE co-existence:
This new band is specifically dedicated to the US. Therefore, unlike band 8, only US bands need to be protected, the others not. However, since the lower end of the UE TX band (896MHz) is just 2 MHz away from the upper end of the UE RX band of n5 and n26, there cannot be the usual protection of -50dBm/MHz for n5 and n26, since the UE would always fail this test as IMD5 would fall into the n5 and n26 RX band. Since this protection is not a regulatory requirement, but a 3GPP internal spec, it is proposed not to list n5 and n26 as protected bands. If we do not exclude bands 5 and 26 from the list of protected bands, an emissions requirement with A-MPR needs to be defined.
Proposal 10: Use this table entry as the protection specification:
Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence
	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	nxxx
	E-UTRA Band 2, 4, 12, 13, 14, 17, 25, 27, 30, 41, 66, 70, 71, 85, 103
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 48
NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2



Proposal 11: Add protection of the new band xxx to these bands: E-UTRA Band 2, 4, 5, 12, 13, 14, 17, 25, 26, 27, 30, 41, 48, 66, 70, 71, 85, 103, NR Band n77

6  Conclusions
This contribution describes what needs to be specified for defining the new 900MHz NR band for the US. The following observations and proposals are made:
Observation 1: With 15 RBs within a 3MHz channel the guard band would be 142.5kHz, just like in E-UTRA. With 16 RBs the guard band would be too small, only 52.5kHz.
Observation 2: Legacy n8 UEs will not be able to operate on this new band, even not with MFBI
Observation 3: For the new 900MHz FDD bands the difference between 3MHz and 5 MHz CBW should be -1.7dB, similar as in E-UTRA, since RX IMD2 needs to be taken into account as for all FDD bands
Observation 4: A-MPR is defined for n8, this NS_43 A-MPR is not needed for the new US 900MHz band
Proposal 1: Only specify the 900MHz band with 3MHz Channel BW after or at the same time the 3MHz CBW is specified in the less than 5MHz CBW WID [2] as a new optional BW.
Proposal 2: For a 3MHz CBW a maximum of 15 RBs with 15kHz SCS shall be used.
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Proposal 4: For 3MHz CBW Refsens can be improved by -1.7dB compared to 5MHz CBW for this new 900 MHz FDD band
Proposal 5: Refsens for the new band should be specified as -98.7dBm for 3MHz CBW and -97dBm for 5MHz CBW
Proposal 6: No band specific requirements need to be specified for the new band for Maximum input level, Adjacent channel selectivity, In-band Blocking, once the 3MHz CBW has been introduced into the spec in the other WI
Proposal 7: For OOBB the new band needs to be added to the list of applicable bands and a note “For band xxx the FDL_high of band 8 is applied as FDL_high for band xxx and the FDL_low of band 8 is applied as FDL_low for band xxx” should be added due to the re-use of the band 8 duplexer
Proposal 8: Define PC3 for the new band without any needed NS signaling for A-MPR
Proposal 9: The generic 3GPP NR SEM can be re-used, as it covers the emissions limits specified in the FCC ruling.
Proposal 10: Use this table entry as the protection specification:
Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence
	NR Band
	Spurious emission for UE co-existence
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	NOTE
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	-
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	1
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Proposal 11: Add protection of the new band xxx to these bands: E-UTRA Band 2, 4, 5, 12, 13, 14, 17, 25, 26, 27, 30, 41, 48, 66, 70, 71, 85, 103, NR Band n77
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