
[bookmark: page1]3GPP TSG-RAN WG4 Meeting #98bis-e														R4-2107198
Electronic meeting, April 12th – 20th February 2021

Source:	Nokia, Nokia Shanghai Bell
[bookmark: _Hlk60835338]Title:	On UE RF aspects for the lower 6GHz NR unlicensed operation
Agenda item:	9.38.2
Document for:	Approval
1. Introduction
The WID on introduction of lower 6GHz NR unlicensed operation for Europe [1] initiated the work in RAN4 at RAN4#98. During RAN4#98 a WF was agreed in [2] including the following agreements relevant for UE RF:
UE RF - A-MPR assumptions:
· A-MPR evaluation shall be performed with the following assumptions:
· A-MPR for PC5 is assessed using band n96 PC5 definitions for VLP and LPI device A-MPR. 
· No filter rejection is assumed <5935 MHz and >6425MHz for spurious emissions
· Same PA model and calibration setpoint from Band n96 is to be used. 
· A-MPR for other power classes are to be added at a later stage. 
· A-MPR studies for PC5 are to be compared and, if possible, decided at next RAN4 meeting. 


UE RF - NS definition:
· NS shall be defined corresponding to LPI deployments and if introduced also VLP deployments.
· The currently, by ECC, defined OOB limit at -45 dBm/MHz for VLP shall be used. If/when a new limit is introduced by ECC the NS(s) will be revised accordingly. 


The objectives of the WID together with the agreements so far are discussed further in the following sections.
2. Discussion
Band introduction to TS 38.101-1
When introducing band n96 great care was taken to ensure alignment of channel bandwidths, channel and synchronization raster to other technologies deployed in the same unlicensed spectrum. As a result, it was also agreed in in [2] that the “NR-ARFCN and GSCN already defined for n96 should be re-used in the frequency range applicable to 6GHz NR unlicensed operation in Europe”. 
The restriction in available channels can be done in 38.101-1 as shown in the following TPs. Only the channels not indicated by NOTE 1 in Table 5.4.2.3-3 will be available as NR-ARFCN. In similar manner Only the GSCN given in the addtion to NOTE 4 in Table 5.4.3.3-1 will be available. 
******************************************** START TP **************************************

Table 5.4.2.3-3: Allowed NREF (NR-ARFCN) for operation in Band n96
	Channel Bandwidth
	Allowed NREF

	20 MHz
	797000, 798332, 799668, 801000, 802332, 803668, 805000, 806332, 807668, 809000, 810332, 811668, 813000, 814332, 
815668, 817000, 818332, 819668, 821000, 822332, 823668, 825000, 826332, 827668, 8290001, 8303321, 8316681, 8330001, 8343321, 8356681, 8370001, 8383321, 8396681, 8410001, 8423321, 8436681, 8450001, 8463321, 8476681, 8490001, 8503321, 8516681, 8530001, 8543321, 8556681, 8570001, 8583321, 8596681, 8610001, 8623321, 8636681, 8650001, 8663321, 8676681, 8690001, 8703321, 8716681, 8730001, 8743321

	40 MHz
	797668, 800332, 803000, 805668, 808332, 811000, 813668, 816332, 819000, 821668, 824332, 827000, 8296681, 8323321, 8350001, 8376681, 8403321, 8430001, 8456681, 8483321, 8510001, 8536681, 8563321, 8590001, 8616681, 8643321, 8670001, 8696681, 
 8723321

	60 MHz
	798332, 799668, 803668, 805000, 809000, 810332, 814332, 815668, 819668, 821000, 825000, 826332, 8303321, 8316681, 8356681, 8370001, 8410001, 8423321, 8463321, 8476681, 8516681, 8530001, 8570001, 8583321, 8623321, 8636681, 8676681, 8690001, 8730001

	80 MHz
	799000, 804332, 809668, 815000, 820332, 825668, 8310001, 8363321, 8416681, 8470001, 8523321, 8576681, 8630001, 8683321

	NOTE 1:	This NR-ARFCN is not available for operation in band n96 in Europe




******************************************** END TP ****************************************
******************************************** START TP **************************************

NOTE 4:	The following GSCN are allowed for operation in band n96:
	GSCN = 9548, 9562, 9576, 9590, 9603, 9617,9631, 9645, 9659, 9673, 9687, 9701, 9714, 9728, 9742, 9756, 9770, 9784, 9798, 9812, 9826, 9840, 9853, 9867, 9881, 9895, 9909, 9923, 9937, 9951, 9964, 9978, 9992, 10006, 10020, 10034, 10048, 10062, 10076, 10090, 10103, 10117, 10131, 10145, 10159, 10173, 10187, 10201, 10214, 10228, 10242, 10256, 10270, 10284, 10298, 10312, 10325, 10339, 10353. In Europe the GSCN are restricted to: GSCN = 9548, 9562, 9576, 9590, 9603, 9617,9631, 9645, 9659, 9673, 9687, 9701, 9714, 9728, 9742, 9756, 9770, 9784, 9798, 9812, 9826, 9840, 9853, 9867.

******************************************** END TP ****************************************
Proposal 1: 	Introduce channels according to the NR-ARFCN and GSCN listed in suggeted the TPs 
The limitations of the available NR-ARFCN and GSCN can if n96 is reused be done by adding additional notes to the tables.
Additional RF requirements can, like done according to the FCC Report and Order FCC 20-51 for NS_53 and NS_54 already defined for n96, be included according to the Harmonised Standard for access to radio spectrum in the 6 GHz range [3] as shown in Table 6.2F.1-2. 
 Table 6.2F.1-2: Additional requirements for transmit power density [from TS 38.101-1]
	NR Band
	NS value
	Channel bandwidth (MHz)
	Frequency range (MHz)
	Maximum mean power density (dBm/MHz)

	n96
	NS_53
	20, 40, 60, 80
	5925 – 7125
	-1

	
	NS_54
	20, 40, 60, 80
	5925 – 6425
	17

	
	
	
	6525 – 6875
	

	
	[NS_xx]
	20, 40, 60, 80
	5945 – 6425
	1

	
	[NS_yy]
	20, 40, 60, 80
	5945 – 6425
	10



Note that [3] defines both Low Power Indoor (LPI) and Very Low Power (VLP) usage which could be represented as shown above by respectively NS_xx and NS_yy. 
As only PC5 is suggested considered at the moment A-MPR values defined for n96 can be reused as agreed in [2]. However, since the frequency range is truncated A-MPR values for NS_xx and NS_yy might need to be studied and verified before included in section 6.2F.3 of TS 38.101-1. 
For unwanted emission requirements band n96 follows n46 which is designed to adopt the requirements posed by the European Harmonised Standard for access to radio spectrum in the 5 GHz range. As the Harmonised Standard for access to radio spectrum in the 6 GHz range adopts e.g. the spectrum emission mask from the 5 GHz range the requirements are mostly already fulfilled. For spurious emissions (Section 6.5F.3 of 38.101-1) the NS_xx and NS_yy also needs to be added with values corresponding to [3] being -45dBm and -22dBm respectively. Both values are to be measured with a bandwidth of 1 MHz. 
Proposal 2: 	NSs corresponding to deployments defined in EN 303 687 shall be defined in 38.101-1. 
UE power classes
When unlicensed operation was introduced to the 3GPP specification in band n46 only PC5 (20dBm) was specified as power class. PC3 (23dBm) have been discussed as a possible additional power class for unlicensed operation but no conclusion has been reached so far. The Harmonised Standard for access to radio spectrum in the 6 GHz range [3] allow RF output power of up to 23dBm EIRP for LPI deployments, meaning PC3 would be fitting. However, since no conclusion have been reached for n46 it is proposed to wait with the introduction of PC3 and like currently defined for n96 introduce only PC5. 
Proposal 3: 	Initially only introduce PC5 for NR unlicensed operation in Europe in the 5945 MHz to 6425 MHz frequency range. 
3. Conclusion
In this contribution, we discuss the 6 GHz band for unlicensed operation in Europe. We have made following proposals:
Proposal 1: 	Introduce channels according to the NR-ARFCN and GSCN listed in suggeted the TPs 
Proposal 2: 	NSs corresponding to deployments defined in EN 303 687 shall be defined in 38.101-1. 
Proposal 3: 	Initially only introduce PC5 for NR unlicensed operation in Europe in the 5945 MHz to 6425 MHz frequency range. 
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