

	
3GPP TSG-RAN WG4 Meeting # 95-e	R4-2006092
Electronic Meeting, 25 May – 5 June 2020
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	38.817-02
	CR
	[bookmark: _GoBack]0066
	rev
	-
	Current version:
	15.7.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	CR to TR 38.817-02: Corrections of CR implementation errors 

	
	

	Source to WG:
	Nokia, Nokia Shanghai Bell

	Source to TSG:
	R4

	
	

	Work item code:
	NR_newRAT-Core
	
	Date:
	2020-05-15

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	Some of the agreed changes in R4-2002468 have not been implemented correctly into TR 38.817-02.

	
	

	Summary of change:
	Correct the identified CR implementation errors.

	
	

	Consequences if not approved:
	Errors remain and would lead to different interpretations.

	
	

	Clauses affected:
	5.6, 7.3, 9.5.1.3, 10.3.3.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	




Page 1






<Start of change>
[bookmark: _Toc21020806][bookmark: _Toc29813503][bookmark: _Toc29813974][bookmark: _Toc29814322][bookmark: _Toc37144337][bookmark: _Toc37269311]5.6	Applicability of requirements
[bookmark: _Hlk492665508]The mapping between requirement set and individual requirement is captured in Table 5.6-1.
Table 5.6-1: Requirement set applicability
	Requirement
	Requirement set
	Spatial applicability
of the requirements

	
	1-C
	1-H
	1-O
	2-O
	

	Base station output power
	6.2
	6.2
	NA
	NA
	Conducted requirement

	Output power dynamics 
	6.3
	6.3
	NA
	NA
	

	Transmit ON/OFF power 
	6.4
	6.4
	NA
	NA
	

	Transmitted signal quality
	6.5
	6.5
	NA
	NA
	

	Occupied bandwidth
	6.6.2
	6.6.2
	NA
	NA
	

	ACLR
	6.6.3
	6.6.3
	NA
	NA
	

	Operating band unwanted
Emissions
	6.6.4.x
	6.6.4.x
	NA
	NA
	

	Transmitter spurious emissions
	6.6.5.x
	6.6.5.x
	NA
	NA
	

	Transmitter intermodulation 
	6.7.2
	6.7.2 and 6.7.3
	NA
	NA
	

	Reference sensitivity level
	7.2
	7.2
	NA
	NA
	

	Dynamic range 
	7.3
	7.3
	NA
	NA
	

	In-band selectivity and blocking 
	7.4
	7.4
	NA
	NA
	

	Out-of-band blocking 
	7.5
	7.5
	NA
	NA
	

	Receiver spurious emissions 
	7.6
	7.6
	NA
	NA
	

	Receiver intermodulation
	7.7
	7.7
	NA
	NA
	

	In-channel selectivity 
	7.8
	7.8
	NA
	NA
	

	Performance requirements
	Note
	Note
	NA
	NA
	

	Radiated transmit power
	NA
	9.2
	9.2
	9.2
	Radiated directional requirement

	OTA Base station output power
	NA
	NA
	9.3
	9.3
	Radiated TRP requirement

	OTA Output power dynamics
	NA
	NA
	9.4
	9.4
	Radiated directional requirement

	OTA Transmit ON/OFF power
	NA
	NA
	9.5
	9.5
	Co-location requirement for 1-O
Radiated TRP requirement for 2-O

	OTA Transmitted signal quality
	NA
	NA
	9.6
	9.6
	Radiated directional requirement 

	OTA Occupied bandwidth
	NA
	NA
	9.7.2
	9.7.2
	Radiated directional requirement

	OTA ACLR
	NA
	NA
	9.7.3
	9.7.3
	Radiated TRP requirement

	OTA Operating band unwanted emission 
	NA
	NA
	9.7.4
	9.7.4
	Radiated TRP requirement

	OTA Transmitter spurious emission 
	NA
	NA
	9.7.5
	9.7.5
	Radiated TRP requirement except for co-location requirements applicable for 1-O

	OTA Transmitter intermodulation 
	NA
	NA
	9.8
	NA
	Co-location requirement

	OTA sensitivity
	NA
	10.2
	10.2
	NA
	Radiated directional requirement

	OTA Reference sensitivity level
	NA
	NA
	10.3
	10.3
	Radiated directional requirement

	OTA Dynamic range
	NA
	NA
	10.4
	NA
	Radiated directional requirement

	OTA In-band selectivity and blocking
	NA
	NA
	10.5
	10.5
	Radiated directional requirement

	OTA Out-of-band blocking
	NA
	NA
	10.6
	10.6
	Radiated directional requirement except for co-location requirements applicable for 1-O

	OTA Receiver spurious emission 
	NA
	NA
	10.7
	10.7
	Radiated TRP requirement

	OTA Receiver intermodulation
	NA
	NA
	10.8
	10.8
	Radiated directional requirement

	OTA In-channel selectivity
	NA
	NA
	10.9
	10.9
	Radiated directional requirement

	Radiated Performance requirements
	NA
	NA
	[Note]
	[Note]
	Radiated directional requirement

	NOTE:	Performance requirements / radiated performance requirements were developed based on performance requirements for eAAS BS in TR 37.843 [9].



<Next change>
[bookmark: _Toc37269369]7.3	Dynamic range
[bookmark: _Hlk508467101]Dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received BS channel bandwidth. In this condition a throughput requirement shall be met for a specified reference measurement channel.
FRC
NR supports multiple numerologies as well as increased number of BS channel bandwidths, e.g. up to 100MHz for frequency range 1. To better balance the spec complexity and test permutation, it was agreed to define the following FRCs for dynamic range requirement. The SNR @95% maximum throughput point for each FRC will be used for the wanted signal calculation.
Table 7.3-1: Fixed reference channel and SNR points for dynamic range
	FRC
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)

	G-FR1-A2-1
	5
	15

	G-FR1-A2-2
	5
	30

	G-FR1-A2-3
	10
	60

	G-FR1-A2-4
	20
	15

	G-FR1-A2-5
	20
	30

	G-FR1-A2-6
	20
	60



Interference level
Receiver dynamic range requirement is to ensure that the base station can receive high throughput also in the presence of increased interference levels. It measures the effects of base station receiver impairments. While measuring these effects, uncertainty due to the receiver’s own thermal noise floor should be minimized. So the interference level should be increased by a certain amount of margin to mask the receiver’s own noise floor. From a scenario of view, it is reasonable to adopt the similar amount of interference signal margin for NR as for E-UTRA. The mean power of interfering signal is defined in the following method:
	PIntf = -174dBm/Hz+10*log10(NRB*SCS*12) + NF + 20
Where:
-	NRB is the transmission bandwidth configuration NRB of the lowest SCS defined in TS 38.104 [3] for each BS channel bandwidth;
-	SCS is the lowest sub-carrier spacing defined in TS 38.104 [3] for each BS channel bandwidth;
-	NF is noise figure of NR BS receiver in dB, where 5dB is assumed for WA, 10dB for MR ,13dB for LA;
Wanted signal
The mean power of the wanted signal is defined in the following method:
	Pwanted = -174dBm/Hz+10*log10(NRB*SCS*12) + NF + 20+SNR+IM
Where
-	NF is noise figure of NR BS receiver in dB, where 5dB is assumed for WA, 10dB for MR ,13dB for LA;
-	IM is implementation margin reserved for BS manufacturer in dB; for high MCS level, IM is assumed to be 2.5dB;
-	NRB depends on the FRCs defined for dynamic range requirement;
-	SCS is the sub-carrier spacing of the wanted signal;
-	SNR is the value to satisfy the 95% throughput of measurement channel;
[bookmark: _Toc21020899][bookmark: _Toc29813596][bookmark: _Toc29814067][bookmark: _Toc29814415][bookmark: _Toc37144430][bookmark: _Toc37269404]<Next change>
9.5.1.3	OTA Transmitter OFF power for NR BS Type 2-O
For BS Type 1-O three cases are analyzed:
-	Own receiver – this is possible but, it is unlikely a TDD system will have separate Tx and Rx antennas so will be identified by the RX sensitivity requirement even for a conducted system.
-	Co-located receivers – the requirement is measured for the Tx channel – however the same noise can be expected across the whole operational band. Other co-located receivers using other channels in the band are hence protected.
-	Same geographical area receivers – most co-location requirements in the same geographical area assume a reasonable separation between BS’s, hence the isolation is assumed to be greater.
In the case of inter-site interference, the TDD system must be dimensioned with a Guard Period which corresponds to the cell size and its corresponding propagation delay. If we assume that the cell size corresponds to an ISD of d as illustrated in Figure 9.5.1.3-1, we can then calculate the OFF power interference at the neighboring site that can be tolerated as follows.
d

Figure 9.5.1.3-1: The inter site interference propagation case


Assume the Total Radiated Power OFF Power, , from an interfering site traverse a path loss  to reach the victim receiver. The power at the victim receiver array is then:

	

The OFF power into each victim transceiver equipped with an element receive gain of ,becomes:

	
The total OFF power power fed into the whole array of N transceivers, then becomes:

	
If we assume the margin for a given noise increase in the system is M dB and the applicable bandwidth of B Hz, we get the total noise in the system as:

	
From equations (1) and (2) we get

	

The path loss  can be estimated using the 3GPP model for NLOS case:
Where:
-	d is in km, and f in GHz


[bookmark: _Hlk11865889]	=

By assuming the following parameters for the path loss:
-	B = 1 MHz
-	NF = 10 dB
-	M = 6 dB, for 1 dB noise rise
-	N = 128 transceivers

-	 = 6 dB
-	f = 28 GHz
-	d = 100 m

-	 = 25 m

-	 = 1.5 m


We get a value for = 117 dB. However, when considering interference, the NLOS case is not the limiting factor but rather the LOS case. In 3GPP we have 2 LOS models LOS1 and LOS2. The path loss  for each of these LOS models can be expressed as follows:

	, at LOS1

	, at LOS2
LOS1 model is used for the Urban environment which is characterized by shorter distance.


We get  = 101 dB and the corresponding OFF power = - 36 dBm/MHz.
This value of -36dBm/MHz can then be the requirement for the transmitter OFF power for BS type 2-O.
This value can be measured either as TRP or at the output of the colocation reference antenna.
In case of transmit power OFF measurement as a TRP, the transient time is measured as a relative EIRP measurement.
For the colocation interference scenario corresponds to when the base stations of two operators mutually interfere with each other simultaneously. A typical configuration is shown in Figure 9.5.1.3-2 where both antennas are mounted on the same vertical plane. The most difficult case is when both operators coexist in the same band.
The TDD network is synchronized to within a TSync, Cell Phase Sync requirement and the Guard Period TGUARD is dimensioned to cope with the cell size and the transient times:
	TGUARD ≥ 2* TSync + 2*Tprop_cell edge +max ((TBS on off), (TUE off on)) + max ((TBS off on), (TUE on off))
The synchronization assumption, the guard period and the assumptions that UL and DL TDD configurations are coordinated so that only the TDD OFF power needs to be considered.

d

Figure 9.5.1.3-2: Colocation interference scenario
This colocation scenario is governed by the OTA reference sensitivity. Equipment not conforming to reference sensitivity requirements would self desense their own transceiver array and its neighboring sectors, even in its own channel. In this colocation case we would have some additional protection, since this is a neighbor carrier, even if it is in the same band.
For the scenario of sector site example, different sectors are installed within one site. This scenario is also governed by the OTA reference sensitivity. Equipment not conforming to reference sensitivity requirements would self desense their own transceiver array and its neighboring.
In summary, the transmit OFF power spectral density for NR BS type 2-O can be specified as TRP with a value less than -36 dBm/MHz and adopted as the core requirement.
For conformance testing, when verifying TX OFF power and ON/OFF transient period, it is only necessary to measure that the power level is below the TX OFF limit value after the specified time. The absolute TX OFF power level is not explicitly measured because compliance to the OFF power level is inferred by the transient period test.
The conformance power level is measured as the maximum EIRP value assuming on-state directivity (i.e. the difference between the maximum EIRP and TRP during transmitter ON power in dB). The EIRP conformance level during TX OFF power is measured in the beam peak direction within a reference beam direction pair for the declared beam identifier with the highest EIRP.
The transmitter OFF power antenna directivity is not known explicitly and hence an assumption must be made in order to translate the transmitter OFF power TRP core requirement to an EIRP OFF conformance requirement. At the same time the test system sensitivity restrictions due to the measurement being EIRP means it is difficult to measure very low power levels.
It has been shown that it is feasible to measure TX OFF power as EIRP if it is assumed that the transmitter ON antenna directivity is equal to the transmitter OFF antenna directivity. If a lower directivity is assumed then it is not possible to measure the power. Hence it is agreed that the transmitter ON antenna directivity will be used to calculate the EIRP of transmitter OFF level. This is reasonable as the transmitter ON directivity was used as a worst case when calculating the core TRP level in equation (1) above.
As the transmitter OFF level is fixed and there is no upper bound on the TX output power there is effectively no cap on the difference between ON power and OFF power level. Currently the measurement receiver can provide a dynamic range of approximately 70 dB. As the transmitter OFF level is -36 dBm/MHz this sets an upper TRP limit of approximately +34 dBm/MHz or +51 dBm/50MHz. It is not likely that an FR2 BS will have an output power at this power level. Hence, the dynamic range is not likely to be an issue. The ON antenna directivity can be calculated using the declared values of:
-	rated carrier output EIRP, PRated,c,EIRP, (clause 4.6, D.11 of TS 38.141-2 [18])
-	rated carrier TRP output power, PRated,c,TRP, (clause 4.6, D.37 of TS 38.141-2 [18]),
where PRated,c,EIRP is in the value associated with the reference beam direction pair for the beam identifier with the highest EIRP.
The transmitter OFF power level for conformance testing as an EIRP TX OFF limit, PEIRP OFF, is calculated as:

[bookmark: MTBlankEqn]	
[bookmark: _Toc21020952][bookmark: _Toc29813649][bookmark: _Toc29814120][bookmark: _Toc29814468][bookmark: _Toc37144483][bookmark: _Toc37269457]<Next change>
10.3.3.2	Antenna gain and loss assumptions
For WA BS the antenna gain (G) has been identified for the 28GHz band to be the range 10 to 33 dB.
G includes the antenna directivity and the antenna loss.
Losses may arise from a number of factors, including array related aspects such as scan loss, mutual coupling, steering loss, RF phase error, beam straddling, allowances for beam shaping algorithms, drop towards the coverage edge, radome related losses, antenna mismatch, and any other antenna array related RF losses.
The antenna mismatch may be different between the Rx and Tx the antenna mismatch discussed here is for Rx only. If we need to discuss Tx antenna gain and mismatch, this can be discussed separately.
The current agreements assume there are no filter losses included, if band filtering is needed between the LNA and the antenna then additional loss may be added the value of this is FFS.
The exact distribution of directivity and loss is not formally agreed however the max and min values are based on the approximate extreme cases (based on 28GHz):
Low gain case:
	The minimum usable low gain for a wide area BS can be approximated based on the minimum cell size for a wide area BS. The minimum distance for a UE to the antenna for a wide area BS is 35m (assuming a 23.5m vertical separation). It is reasonable to expect that high throughput and hence high SINR should be achievable at distances greater than this. To achieve and UL SINR of 15 dBi for a 200MHz channel at 100m at least 10dB antenna gain is required.
	This is equivalent to antenna of approx. 4x4 elements (0.5λ spacing) with 3dB off peak margin and 4dB losses.
High gain case:
	The high gain is limited by practical implementation of the antenna, a 64x32 element (0.5λ spacing) antenna would consist of 2048 elements and have a directivity of 38.1dBi. With some many elements it is likely the losses would be higher than for a smaller antenna, hence 3dB off peak margin and 5dB losses result in a gain of 30 dBi. Two such panels are considered and hence the upper gain limits 33dBi.
For higher frequencies as the noise figure is higher (see sub-clause 10.3.3.3) the antenna gain required to maintain the same OTA REFSENS value is higher. As the low gain case is based on a reasonable minimum cell size it is reasonable that the OTA REFSENS is not reduced further for the higher frequencies, so for the 45GHz range the minimum expectation for G will be 12dB rather than 10dB.
Note this does not take into account the effect of higher FSPL on the cell size at higher frequencies.
Table 10.3.3.2-1: G assumptions for calculating FR2 WA OTA REFSENS range
	BS class
	G

	
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)

	WA
	10 to 33 dBi
	12 to 35 dBi



Medium range and local area BS are intended to cover smaller cell sizes and hence the antenna gain requirements are lower, Forfor medium range and local area BS the following assumptions for G have been agreed.
Table 10.3.3.2-2: G assumptions for calculating FR2 MR and LA OTA REFSENS range
	BS class
	G

	
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)

	MR
	[5 to 28] dBi
	[7 to 30] dBi

	LA
	0 to 23 dBi
	2 to 25 dBi



<End of change>
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