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1. Introduction

This contribution updates the SI status based on discussions in the last NR AH meeting and provides the corresponding text proposal for TR 38.803 to capture SI outcome. Based on update in RAN4#82, this Table 1 will be revised during the meeting accordingly.
2. Discussion
Table 1 summarizes current SI status based on discussions in the RAN4 NR AH meeting in January 2017. In addition, we added a column of “Range” as discussed in [1] which is explained in Figure 1.
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Figure 1: Frequency range 1/2 and the threshold.
Table 1: SI status of UE RF aspects
	
	Requirement
	Status in the SI

	
	
	Range
	Outcome in SI
	Topic being addressed

	Topic to be addressed in WI


Tx 

	
	Tx maximum output power
	1
	· At least conductive test is needed.
	·  
	· Conducted value

· Conducted tolerance
· Power sharing mechanism with LTE in NSA if specified

	
	
	2
	· At least EIRP is used as a metric

· Develop requirements for one power class as priority
· After requirements are understood for one PC, then, other PCs will be added.
· Develop different spatial coverage requirement. Smartphone (i.e. Full sphere) is the baseline of UE types in Rel-15
· For CDF method, RAN4 method for describing spherical coverage of RF parameters is CDF where each point represents equal surface area in sphere surrounding the UE. 

· To study the advantage of this CDF method.

· The other method(s) are not precluded.
	· 
· 
· 
· 
· 
· 
	· EIRP value

· EIRP tolerance
· How to categorise the UE type with different spatial coverage 
· Necessity of TRP considering regulation and/or 3GPP point of view

· How to specify different power classes depending on “TRP or EIRP” and band dependency
· Necessity of power sharing mechanism with LTE in NSA

	
	MPR
	1
	· At least conductive test is needed.
	· 
	· MPR values for both contiguous and non-contiguous resource allocation (MOP and emission requirements need to be defined first)

· Granularity of MPR spec table

	
	
	2
	· At least EIRP is used as a metric
	· 
	· Same as range 1
· Necessity of TRP

	
	A-MPR
	1
	· At least conductive test is needed.
	· 
	· Whether the same values as LTE are reused or not (MPR requirement is needed first)

	
	
	2
	· At least EIRP is used as a metric
	· 
	· Same as range 1
· Necessity of TRP

	
	PCMAX
	1
	· At least conductive test is needed.
	· 
	· Calculation mechanism (e.g. reference SF)

· PCMAX tolerance

	
	
	2
	· At least EIRP is used as a metric
	· 
	· Same as range 1
· Necessity of TRP

	
	Minimum output power
	1
	· At least conductive test is needed.

· To specify -40dBm in sub-6GHz
	· 
	· No open issue

	
	
	2
	· At least EIRP is used as a metric
	· 
· 
· 
	· Whether the same limit (-40 dBm) can be reused in mmWave considering NF, MCL and degradation level of noise floor and system perspective.
· Necessity of TRP 
· How to categorise the UE type with different spatial coverage 

	
	Tx OFF power
	1
	· At least conductive test is needed.

· To specify -50dBm/MHz in sub-6GHz
	· 
	· No open issue

	
	
	2
	· TRP is used as a metric
	· 
	· Whether -50dBm should be used in mmWave considering;
· NF of NR UE
· MCL between the aggressive and victim UE 
· Degradation level of noise floor due to interference from aggressive NR UE transmit OFF power 

	
	ON/OFF mask
	1
	· At least conductive test is needed.
	· 
	· ON/OFF mask value 

· Whether shorter transient period (20 us) can be reused in sub-6GHz according to possible sub-carrier spacing

	
	
	2
	· At least Beam peak is used as a metric
	· 
· 
	· Same as range 1
· Necessity of TRP 

· Achievable transient period in mmWave (e.g., 28 GHz) devices assuming dynamic range of 63dB which is starting point

	
	Power control
	1
	· At least conductive test is needed.
	· 
	· Power control requirements based on RAN1 agreement

	
	
	2
	· At least Beam peak is used as a metric
	· 
· 
	· Same as range 1
· Necessity of TRP

	
	Frequency error
	1
	· At least conductive test is needed.

· To specify 0.1ppm in sub-6GHz
	· 
	· No open issue

	
	
	2
	· Beam peak is used as a metric
	· 
	· Frequency error value
· Whether the same frequency error (0.1 ppm) can be reused in mmWave considering settling time, etc.

	
	EVM
	1
	· At least conductive test is needed.

· Develop first requirements for the baseline CP-OFDM assuming suitable spectral confinement methods
· 
· 
· 
· 
· Similar Transmitter impairments to LTE will be used as baseline for sub-6 and mmWave studies (IQ Image, Carrier leakage, CIM3, Phasenoise)
	· 
· 
	· EVM value   for both average EVM measured over all the allocated PRBs and a few edge PRBs
· How to limit sub-carrier spacing for the Rel-15 WID 
· EVM equalizer spectrum flatness value

	
	
	2
	· Beam peak is used as a metric

· Same as range 1
	· 
	· Same as range 1

	
	Carrier leakage
	1
	· At least conductive test is needed.

· Develop first requirements for the baseline CP-OFDM assuming suitable spectral confinement methods
· 
· 
· 
· 
· Similar Transmitter impairments to LTE will be used as baseline for sub-6 and mmWave studies (IQ Image, Carrier leakage, CIM3, Phasenoise)
	· 
· 
	· Carrier leakage value
· TRx impairment impact to multiple numerology case
· How to limit sub-carrier spacing for the Rel-15 WID 

	
	
	2
	· Beam peak is used as a metric

· Same as range 1
	· 
	· Same as range 1

	
	In-band emissions
	1
	· At least conductive test is needed.

· Develop first requirements for the baseline CP-OFDM assuming suitable spectral confinement methods
· 
· 
· 
· 
· Similar Transmitter impairments to LTE will be used as baseline for sub-6 and mmWave studies (IQ Image, Carrier leakage, CIM3, Phasenoise)
	· 
· 
	· In-band emission values 
· TRx impairment impact to multiple numerology case
· How to limit sub-carrier spacing for the Rel-15 WID 

	
	
	2
	· At least conductive test is needed.Beam peak is used as a metric

· Same as range 1
	· 
	· Same as range 1

	
	Occupied BW
	1
	· At least conductive test is needed.
	· 
	· Occupied BW value

	
	
	2
	· TRP is used as a metric
	· 
	· Same as range 1

· Necessity of EIRP

	
	SEM
	1
	· At least conductive test is needed.

· Assume different numerologies and RB allocations
· NR UE shall meet the same SEM limit as that of LTE up to 20 MHz CBW. How to treat larger bandwidth than 20 MHz of NR is FFS.
	· 
	· SEM value

	
	
	2
	· TRP is used as a metric

· Same as range 1
	· 
	· Same as range 1
· Whether there is any justification not to follow the ITU response

	
	ACLR
	1
	· At least conductive test is needed.

· NR ACLR requirements for UTRA and E-UTRA are to be specified
	· 
	· ACLR value for UTRA, E-UTRA and NR

	
	
	2
	· TRP is used as a metric

· NR ACLR requirements for UTRA and E-UTRA are not to be specified
	· 
	· Same as range 1

	
	General spurious
	1
	· At least conductive test is needed.

· NR UE shall meet the same spurious limit as that of LTE. How to treat FOOB of larger bandwidth than 20 MHz of NR is FFS.
	· 
	· General spurious value
· Actual required level in mmWave should also be investigated from system point of view (sub-6GHz -> mmWave)

	
	
	2
	· TRP is used as a metric

· For above 13 GHz transmission, upper frequency limits should be specified as 2nd harmonics of the upper edge of the UL operating band including the full harmonic spectrum.
	· 
· 
· 
· 
· 
	· Same as range 1
· Whether there is any justification not to follow the ITU response 

· Feasibility of post PA filtering taking harmonics and other spurious levels into account

· 
· Actual required level in mmWave should also be investigated from system point of view (mmWave -> mmWave)
· OOB boundary

	
	Additional spurious
	1
	· At least conductive test is needed.

· The same limits are reused in legacy victim bands in sub-6GHz
	· 
	· How to treat NS applicable bands

	
	
	2
	· TRP is used as a metric
	· 
	· Same as range 1
· Additional limit on top of the ITU response

	
	UE-to-UE coexistence
	1
	· At least conductive test is needed.

· The same limits are reused in legacy victim bands in sub-6GHz

· 
· 
· 
· 
	· 
· 
· 
· 
· 
· 
	·  Actual required level in mmWave should also be investigated from system point of view (sub-6GHz -> mmWave)

	
	
	2
	· TRP is used as a metric

· -50dBm/MHz (mmWave -> sub-6GHz)
	· 
	· Actual required level in mmWave should also be investigated from system point of view. (mmWave -> mmWave)

	
	Tx intermodulation
	1
	· At least conductive test is needed.
	· 
	· Tx intermodulation value

	
	
	2
	· TRP is used as a metric with the blocker from the same direction of transmitted signal.
	· 
	· Same as range 1 considering probability of being same direction when deciding blocker level

	
	[New] Beam correspondence
	1
	· At least conductive test is needed.
	· 
	· 

	
	
	2
	· UE capability is introduced (RAN1 agreement)
	· 
	· How to define Beam correspondence requirement

	Rx 
	REFSENS
	1
	· At least conductive test is needed.

· 
· 
· 
· 
	· 
· 
· 
· 
· 
	· REFSENS value
· MSD impact in NSA of sub-6GHz and mmWave for both 1UL and 2UL.

	
	
	2
	· At least EIS is used as a metric

· Develop different spatial coverage requirement. Smartphone (i.e. Full sphere) is the baseline of UE types in Rel-15.
· For CDF method, RAN4 method for describing spherical coverage of RF parameters is CDF where each point represents equal surface area in sphere surrounding the UE. 

· To study the advantage of this CDF method.

· The other method(s) are not precluded.
	· 
· 
· 
· 
· 
	· Same as range 1
· How to categorise the UE type with different spatial coverage
· Necessity of TRS

	
	Maximum input level
	1
	· At least conductive test is needed.
	· 
	· Maximum input level value and the test modulation order

	
	
	2
	· At least beam peak is used as a metric
	· 
	· Same as range 1

	
	ACS
	1
	· At least conductive test is needed.
	· 
	· ACS value

	
	
	2
	· Beam peak is used as a metric (to be further investigated) i.e. the blocker from the same direction of wanted signal.
	· 
· 
	· Same as range 1 considering probability of being same direction when deciding blocker level
· Necessity of TRS

	
	In-band blocking
	1
	· At least conductive test is needed.
	· 
	· In-band blocking value

	
	
	2
	· Beam peak is used as a metric (to be further investigated) i.e. the blocker from the same direction of wanted signal.
	· 
· 
	· Same as range 1 considering probability of being same direction when deciding blocker level
· Necessity of TRS

	
	Out-of-band blocking
	1
	· At least conductive test is needed.
	· 
	· Out-of-band blocking value

	
	
	2
	· Beam peak is used as a metric (to be further investigated) where OOB blocker is <±FFS% away from the center frequency of the wanted signal
	· 
· 
· 
	· Blocker frequency offset value 

· Same as range 1 considering receiver tolerance and possibility of blocker in mmWave.
· Necessity of TRS

	
	Narrow-band blocking
	1
	· At least conductive test is needed.
	· 
	· Narrow-band blocking value considering applicable bands

	
	
	2
	· 
	· 
· 
	· Necessity of this requirement

· Same as range 1

	
	Spurious response
	1
	· At least conductive test is needed.
	· 
	· 

	
	
	2
	· See Out-of-band blocking
	· 
	· See Out-of-band blocking

	
	Rx intermodulation
	1
	· At least conductive test is needed.
	· 
	· Rx intermodulation value 

	
	
	2
	· Beam peak is used as a metric i.e. the both blockers from the same direction of wanted signal.
	· 
· 
	· Same as range 1 considering probability of being same direction when deciding blocker level

	
	Rx spurious emission
	1
	· At least conductive test is needed.
	· 
	· Rx spurious emission value

	
	
	2
	· TRP is used as a metric

· For above 13 GHz transmission, upper frequency limits should be specified as 2nd harmonics of the upper edge of the DL operating band including the full harmonic spectrum.
	· 
	· Same as range 1

	
	Receiver image
	1
	· At least conductive test is needed.
	· 
	· Receiver image value

	
	
	2
	· 
	· 
	· Receiver image metric 

· Same as range 1

	
	[New] In-channel selectivity
	1
	· At least conductive test is needed.

· Definition in mixed numerology case should follow the same format as uplink, taking the possible power imbalance level between numerologies into consideration
	· 
	· In-channel selectivity value for different numerologies (15 and 60 kHz SCS) 

	
	
	2
	· Same as range 1
· Beam peak is used as a metric i.e. the blocker from the same direction of wanted signal.
	· 
· 
	· Same as range 1


3. Conclusion
This contribution summarized SI outcome and issue in WI phase for each UE RF requirement. Based on update in RAN4#82, this Table 1 will be revised during the meeting accordingly. We propose text proposal for TR 38.803 shown in clause 4.

Proposal: Text proposal shown in clause 4 should be captured into TR 38.803.

4. Text Proposal for TR 38.803

<Unchanged section omitted>

6.2.1.1.X
Agreement in SI and issue to be addressed in WI
Agreement in SI and issue should be addressed in WI are summarized in Table 6.2.1.1.X-1 for UE RF aspects.
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Figure 1: Frequency range 1/2 and the threshold.
Table 6.2.1.1.X-1: 
	Requirement
	Range
	Outcome in SI
	Topic to be addressed in WI


Tx 

	
	Tx maximum output power
	1
	· At least conductive test is needed.
	· Conducted value

· Conducted tolerance

· Power sharing mechanism with LTE in NSA if specified

	
	
	2
	· At least EIRP is used as a metric

· Develop requirements for one power class as priority
· After requirements are understood for one PC, then, other PCs will be added.
· Develop different spatial coverage requirement. Smartphone (i.e. Full sphere) is the baseline of UE types in Rel-15

· For CDF method, RAN4 method for describing spherical coverage of RF parameters is CDF where each point represents equal surface area in sphere surrounding the UE. 

· To study the advantage of this CDF method.

· The other method(s) are not precluded.
	· EIRP value

· EIRP tolerance

· How to categorise the UE type with different spatial coverage 

· Necessity of TRP considering regulation and/or 3GPP point of view

· How to specify different power classes depending on “TRP or EIRP” and band dependency

· Necessity of power sharing mechanism with LTE in NSA

	
	MPR
	1
	· At least conductive test is needed.
	· MPR values for both contiguous and non-contiguous resource allocation (MOP and emission requirements need to be defined first)

· Granularity of MPR spec table

	
	
	2
	· At least EIRP is used as a metric
	· Same as range 1

· Necessity of TRP

	
	A-MPR
	1
	· At least conductive test is needed.
	· Whether the same values as LTE are reused or not (MPR requirement is needed first)

	
	
	2
	· At least EIRP is used as a metric
	· Same as range 1

· Necessity of TRP

	
	PCMAX
	1
	· At least conductive test is needed.
	· Calculation mechanism (e.g. reference SF)

· PCMAX tolerance

	
	
	2
	· At least EIRP is used as a metric
	· Same as range 1

· Necessity of TRP

	
	Minimum output power
	1
	· At least conductive test is needed.

· To specify -40dBm in sub-6GHz
	· No open issue

	
	
	2
	· At least EIRP is used as a metric
	· Whether the same limit (-40 dBm) can be reused in mmWave considering NF, MCL and degradation level of noise floor and system perspective.

· Necessity of TRP 
· How to categorise the UE type with different spatial coverage 

	
	Tx OFF power
	1
	· At least conductive test is needed.

· To specify -50dBm/MHz in sub-6GHz
	· No open issue

	
	
	2
	· TRP is used as a metric
	· Whether -50dBm should be used in mmWave considering;

· NF of NR UE
· MCL between the aggressive and victim UE 

· Degradation level of noise floor due to interference from aggressive NR UE transmit OFF power 

	
	ON/OFF mask
	1
	· At least conductive test is needed.
	· ON/OFF mask value 

· Whether shorter transient period (20 us) can be reused in sub-6GHz according to possible sub-carrier spacing

	
	
	2
	· At least Beam peak is used as a metric
	· Same as range 1

· Necessity of TRP 

· Achievable transient period in mmWave (e.g., 28 GHz) devices assuming dynamic range of 63dB which is starting point

	
	Power control
	1
	· At least conductive test is needed.
	· Power control requirements based on RAN1 agreement

	
	
	2
	· At least Beam peak is used as a metric
	· Same as range 1

· Necessity of TRP

	
	Frequency error
	1
	· At least conductive test is needed.

· To specify 0.1ppm in sub-6GHz
	· No open issue

	
	
	2
	· Beam peak is used as a metric
	· Frequency error value

· Whether the same frequency error (0.1 ppm) can be reused in mmWave considering settling time, etc.

	
	EVM
	1
	· At least conductive test is needed.

· Develop first requirements for the baseline CP-OFDM assuming suitable spectral confinement methods
· Similar Transmitter impairments to LTE will be used as baseline for sub-6 and mmWave studies (IQ Image, Carrier leakage, CIM3, Phasenoise)
	· EVM value for both average EVM measured over all the allocated PRBs and a few edge PRBs

· How to limit sub-carrier spacing for the Rel-15 WID 
· EVM equalizer spectrum flatness value

	
	
	2
	· Beam peak is used as a metric

· Same as range 1
	· Same as range 1

	
	Carrier leakage
	1
	· At least conductive test is needed.

· Develop first requirements for the baseline CP-OFDM assuming suitable spectral confinement methods
· Similar Transmitter impairments to LTE will be used as baseline for sub-6 and mmWave studies (IQ Image, Carrier leakage, CIM3, Phasenoise)
	· Carrier leakage value

· TRx impairment impact to multiple numerology case
· How to limit sub-carrier spacing for the Rel-15 WID 

	
	
	2
	· Beam peak is used as a metric

· Same as range 1
	· Same as range 1

	
	In-band emissions
	1
	· At least conductive test is needed.

· Develop first requirements for the baseline CP-OFDM assuming suitable spectral confinement methods
· Similar Transmitter impairments to LTE will be used as baseline for sub-6 and mmWave studies (IQ Image, Carrier leakage, CIM3, Phasenoise)
	· In-band emission values 

· TRx impairment impact to multiple numerology case
· How to limit sub-carrier spacing for the Rel-15 WID 

	
	
	2
	· Beam peak is used as a metric

· Same as range 1
	· Same as range 1

	
	Occupied BW
	1
	· At least conductive test is needed.
	· Occupied BW value

	
	
	2
	· TRP is used as a metric
	· Same as range 1

· Necessity of EIRP

	
	SEM
	1
	· At least conductive test is needed.

· Assume different numerologies and RB allocations
· NR UE shall meet the same SEM limit as that of LTE up to 20 MHz CBW. How to treat larger bandwidth than 20 MHz of NR is FFS.
	· SEM value

	
	
	2
	· TRP is used as a metric

· Same as range 1
	· Same as range 1

· Whether there is any justification not to follow the ITU response

	
	ACLR
	1
	· At least conductive test is needed.

· NR ACLR requirements for UTRA and E-UTRA are to be specified
	· ACLR value for UTRA, E-UTRA and NR

	
	
	2
	· TRP is used as a metric

· NR ACLR requirements for UTRA and E-UTRA are not to be specified
	· Same as range 1

	
	General spurious
	1
	· At least conductive test is needed.

· NR UE shall meet the same spurious limit as that of LTE. How to treat FOOB of larger bandwidth than 20 MHz of NR is FFS.
	· General spurious value

· Actual required level in mmWave should also be investigated from system point of view (sub-6GHz -> mmWave)

	
	
	2
	· TRP is used as a metric

· For above 13 GHz transmission, upper frequency limits should be specified as 2nd harmonics of the upper edge of the UL operating band including the full harmonic spectrum.
	· Same as range 1

· Whether there is any justification not to follow the ITU response 

· Feasibility of post PA filtering taking harmonics and other spurious levels into account

· Actual required level in mmWave should also be investigated from system point of view (mmWave -> mmWave)

· OOB boundary

	
	Additional spurious
	1
	· At least conductive test is needed.

· The same limits are reused in legacy victim bands in sub-6GHz
	· How to treat NS applicable bands

	
	
	2
	· TRP is used as a metric
	· Same as range 1

· Additional limit on top of the ITU response

	
	UE-to-UE coexistence
	1
	· At least conductive test is needed.

· The same limits are reused in legacy victim bands in sub-6GHz

· 
	·  Actual required level in mmWave should also be investigated from system point of view (sub-6GHz -> mmWave)

	
	
	2
	· TRP is used as a metric

· -50dBm/MHz (mmWave -> sub-6GHz)
	· Actual required level in mmWave should also be investigated from system point of view. (mmWave -> mmWave)

	
	Tx intermodulation
	1
	· At least conductive test is needed.
	· Tx intermodulation value

	
	
	2
	· TRP is used as a metric with the blocker from the same direction of transmitted signal.
	· Same as range 1 considering probability of being same direction when deciding blocker level

	
	[New] Beam correspondence
	1
	· At least conductive test is needed.
	· 

	
	
	2
	· UE capability is introduced (RAN1 agreement)
	· How to define Beam correspondence requirement

	Rx 
	REFSENS
	1
	· At least conductive test is needed.
	· REFSENS value

· MSD impact in NSA of sub-6GHz and mmWave for both 1UL and 2UL.

	
	
	2
	· At least EIS is used as a metric

· Develop different spatial coverage requirement. Smartphone (i.e. Full sphere) is the baseline of UE types in Rel-15.

· For CDF method, RAN4 method for describing spherical coverage of RF parameters is CDF where each point represents equal surface area in sphere surrounding the UE. 

· To study the advantage of this CDF method.

· The other method(s) are not precluded.
	· Same as range 1

· How to categorise the UE type with different spatial coverage
· Necessity of TRS

	
	Maximum input level
	1
	· At least conductive test is needed.
	· Maximum input level value and the test modulation order

	
	
	2
	· At least beam peak is used as a metric
	· Same as range 1

	
	ACS
	1
	· At least conductive test is needed.
	· ACS value

	
	
	2
	· Beam peak is used as a metric (to be further investigated) i.e. the blocker from the same direction of wanted signal.
	· Same as range 1 considering probability of being same direction when deciding blocker level

· Necessity of TRS

	
	In-band blocking
	1
	· At least conductive test is needed.
	· In-band blocking value

	
	
	2
	· Beam peak is used as a metric (to be further investigated) i.e. the blocker from the same direction of wanted signal.
	· Same as range 1 considering probability of being same direction when deciding blocker level

· Necessity of TRS

	
	Out-of-band blocking
	1
	· At least conductive test is needed.
	· Out-of-band blocking value

	
	
	2
	· Beam peak is used as a metric (to be further investigated) where OOB blocker is <±FFS% away from the center frequency of the wanted signal
	· Blocker frequency offset value 

· Same as range 1 considering receiver tolerance and possibility of blocker in mmWave.

· Necessity of TRS

	
	Narrow-band blocking
	1
	· At least conductive test is needed.
	· Narrow-band blocking value considering applicable bands

	
	
	2
	· 
	· Necessity of this requirement

· Same as range 1

	
	Spurious response
	1
	· At least conductive test is needed.
	· 

	
	
	2
	· See Out-of-band blocking
	· See Out-of-band blocking

	
	Rx intermodulation
	1
	· At least conductive test is needed.
	· Rx intermodulation value 

	
	
	2
	· Beam peak is used as a metric i.e. the both blockers from the same direction of wanted signal.
	· Same as range 1 considering probability of being same direction when deciding blocker level

	
	Rx spurious emission
	1
	· At least conductive test is needed.
	· Rx spurious emission value

	
	
	2
	· TRP is used as a metric

· For above 13 GHz transmission, upper frequency limits should be specified as 2nd harmonics of the upper edge of the DL operating band including the full harmonic spectrum.
	· Same as range 1

	
	Receiver image
	1
	· At least conductive test is needed.
	· Receiver image value

	
	
	2
	· 
	· Receiver image metric 

· Same as range 1

	
	[New] In-channel selectivity
	1
	· At least conductive test is needed.

· Definition in mixed numerology case should follow the same format as uplink, taking the possible power imbalance level between numerologies into consideration
	· In-channel selectivity value for different numerologies (15 and 60 kHz SCS) 

	
	
	2
	· Same as range 1

· Beam peak is used as a metric i.e. the blocker from the same direction of wanted signal.
	· Same as range 1



<Unchanged section omitted>
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