	
3GPP TSG-RAN WG4 Meeting AH-1801	R4-1800948
[bookmark: _GoBack]San Diego, CA, USA, 22 – 26 Jan, 2018 

	CR-Form-v11.2

	CHANGE REQUEST

	

	
	TS 38.104
	CR
	CRNum
	rev
	-
	Current version:
	15.0.0
	

	

	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:	
	Draft CR to TS 38.104: terminology alignment for antenna connectivity and OTA requirements

	
	

	Source to WG:
	Huawei

	Source to TSG:
	R4

	
	

	Work item code:
	NR_newRAT
	
	Date:
	2018-01-15

	
	
	
	
	

	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:
	It was observed, that the antenna related terminology is not aligned in the TS 38.104, e.g. terms as “antenna ports”, or “antenna inputs” are used. 
Its proposed to align the terminology usage and reuse the already existing defined terms, were applicable. 

	
	

	Summary of change:
	· 4.8, 6.6.5.2.2: replacement of the “antenna port”
· 7.4.1.2, 7.4.2.2, 7.5.2: replacement of the “antenna input”
· 7.7.2, 10.6.2, 10.6.2.2: terminology correction and aligment 
· 10.5.2.3, 10.8.3: correction of the “antenna connectors” for OTA requirement 
· Editorial corrections in the above subclauses
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	Other comments:
	Please note, that in subcluase 9.7.4.3.1 there is an open discussion point highlighted for the multi-band operation in FR2 and RIB consideration. 



------------------------------ Modified section ------------------------------
[bookmark: _Toc502932907]4.8	Requirements for BS capable of multi-band operation
[For BS capable of multi-band operation, the RF requirements in clause 6, 7, 9 and 10 apply separately to each supported operating band unless otherwise stated. For some requirements, it is explicitly stated that specific additions or exclusions to the requirement apply at multi-band antenna connector(s), multi-band TAB connector(s) and multi-band RIB(s) as detailed in the requirement subclause. For type BS type 1-C
 capable of multi-band operation, various structures in terms of combinations of different transmitter and receiver implementations (multi-band or single band) with mapping of transceivers to one or more antenna port(s)connectors for BS type 1-C or TAB connectors for BS type 1-H in different ways are possible. For multi-band antenna connector(s) the exclusions or provisions for multi-band apply. For single-band antenna connector(s), the following applies:
------------------------------ Unchanged parts omitted------------------------------
------------------------------ Next modified section ------------------------------
[bookmark: _Toc502932990]6.6.5.2.2	Protection of the BS receiver of own or different BS
This requirement shall be applied for NR FDD operation in order to prevent the receivers of the BSs being desensitised by emissions from a BS transmitter. It is measured at the transmit antenna antenna connector for BS type 1-C or at the TAB connector for BS type 1-H port for any type of BS which has common or separate Tx/Rx antenna portsconnectors  / TAB connectors.
The power of any spurious emission shall not exceed the limits in table 6.6.5.2.2-1.
Table 6.6.5.2.2-1: BS Spurious emissions limits for protection of the BS receiver
	BS class
	Frequency range
	Basic limit
	Measurement bandwidth
	Note

	Wide Area BS
	FUL_low  – FUL_high
	[-96] dBm
	100 kHz
	

	Medium Range BS
	FUL_low  – FUL_high
	[-91] dBm
	100 kHz
	

	Local Area BS
	FUL_low  – FUL_high
	[-88] dBm
	100 kHz
	



------------------------------ Next modified section ------------------------------
[bookmark: _Toc502933015]7.4.1.2	Basic limits
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
For BS, the wanted and the interfering signal coupled to the BS type 1-C antenna connector or BS type 1-H TAB connector antenna input are specified in table 7.4.1.2-1 and the frequency offset between the wanted and interfering signal in table 7.4.1.2-2 for ACS. The reference measurement channel for the wanted signal is identified in table 7.2.1-1 for each channel bandwidth and further specified in Annex A.
The ACS requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the Base station RF Bandwidth edges or Radio Bandwidth edges.
[For a BS operating in non-contiguous spectrum within any operating band, the ACS requirement applies in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as the NR interfering signal in table 7.4.1.2-1. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.]
[For a BS capable of multi-band operation, the ACS requirement applies in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the NR interfering signal in table 7.4.1.2‑2. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.]
------------------------------ Unchanged parts omitted------------------------------
------------------------------ Next modified section ------------------------------
[bookmark: _Toc502933020]7.4.2.2	Basic limits
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
For BS, the wanted and the interfering signal coupled to BS antenna inputBS type 1-C antenna connector or BS type 1-H TAB connector  are specified in tables 7.4.2.2-1, 7.4.2.2-2 and 7.4.2.2-3 for general and narrowband blocking requirements, respectively. The reference measurement channel for the wanted signal is identified in table 7.2.1-1 for each channel bandwidth and further specified in Annex A.
The blocking requirements are applicable outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges. The blocking requirements apply in the in-band blocking frequency range, which is from 20 MHz below the lowest frequency of the uplink operating band up to 20 MHz above the highest frequency of the uplink operating band for BS type 1-C in an operating band less than 200 MHz wide or BS type 1-H in an operating band less than 100 MHz wide, or is from 60 MHz below the lowest frequency of the uplink operating band up to 60 MHz above the highest frequency of the uplink operating band for BS type 1-C in an operating band more than or equal to 200 MHz wide or BS type 1-H in an operating band more than or equal to 100 MHz wide, but excludes the downlink frequency range of the operating band.
[For a BS operating in non-contiguous spectrum within any operating band, the blocking requirements apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as twice the interfering signal minimum offset in tables 7.4.2.2-1 and 7.4.2.2-3. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.]
[For a BS capable of multi-band operation, the blocking requirements apply in the in-band blocking frequency ranges for each supported operating band. The requirement applies in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as twice the interfering signal minimum offset in tables 7.4.2.2-1 and 7.4.2.2-3.]
------------------------------ Unchanged parts omitted------------------------------
------------------------------ Next modified section ------------------------------
[bookmark: _Toc502933025]7.5.2	Basic limits
For NR, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS antenna inputBS type 1-C antenna connector or BS type 1-H TAB connector  using the parameters in tables 7.5.2-1. The reference measurement channel for the wanted signal is identified in table 7.2.2-1, 7.2.2-2, and 7.2.2-3 for each channel bandwidth and further specified in Annex.
[For a BS capable of multi-band operation, the requirement in the out-of-band blocking frequency ranges apply for each operating band, with the exception that the in-band blocking frequency ranges of all supported operating bands according to subclause 7.4.2.2 shall be excluded from the out-of-band blocking requirement.]
------------------------------ Unchanged parts omitted------------------------------
------------------------------ Next modified section ------------------------------
[bookmark: _Toc502933035]7.7.2	Minimum requirement for BS type 1-C and BS type 1-H
For NR, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted signal at the assigned channel frequency and two interfering signals coupled to the BS type 1-C antenna connector or BS type 1-H antenna TAB connector, with the conditions specified in tables 7.7.2-1 and 7.7.2-2 for intermodulation performance and in tables 7.7.2-3, and 7.7.2-4 for narrowband intermodulation performance. The reference measurement channel for the wanted signal is identified in table 7.2.2-1 and table 7.2.2-3 for each channel bandwidth and further specified in annex A.
------------------------------ Unchanged parts omitted------------------------------
------------------------------ Next modified section ------------------------------
[bookmark: _Toc502933092][bookmark: _Hlk496084370]9.7.4	OTA out-of-band emissions	
[bookmark: _Toc502933093]9.7.4.1	General
The OTA limits for operating band unwanted emissions and Spectrum emissions mask are specified as TRP per [base station] unless otherwise stated.
[bookmark: _Toc502933094]9.7.4.2	Minimum requirement for BS type 1-O
Out-of-band emissions in FR1 are limited by OTA operating band unwanted emission limits. Unless otherwise stated, the operating band unwanted emission limits in FR1 are defined from ΔfOBUE below the lowest frequency of each supported downlink operating band up to ΔfOBUE above the highest frequency of each supported downlink operating band.
The OTA operating band unwanted emission requirement for BS type 1-O is that for each applicable basic limit in subclause 6.6.4.2, the power of any unwanted emission shall not exceed an OTA limit specified as the basic limit + X, where X = 10log10(NTXU,countedpercell), unless stated differently in regional regulation.
[bookmark: _Toc502933095]9.7.4.3	Minimum requirement for BS type 2-O
[bookmark: _Toc502933096]9.7.4.3.1	General
[bookmark: _Hlk492900636]Out-of-band emissions in FR2 are limited by a spectrum emission mask. Unless otherwise stated, the spectrum emission mask limits in FR2 are defined from [TBD]. 
[bookmark: _Hlk494711711]Editor’s note: How to account for the “OOB boundary” in expressing the detailed requirement is ffs. 
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification. [In addition, for a BS operating in non-contiguous spectrum, the requirements apply inside any sub-block gap. In addition, for a BS operating in multiple bands, the requirements apply inside any Inter RF Bandwidth gap.]
[For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors [RIBs], the single-band requirements apply and the cumulative evaluation of the emission limit in the Inter RF Bandwidth gap are not applicable.]	Comment by Michal Szydelko, Huawei: In general, this particular multi-band operation for FR2 shall be further discussed for its justification. 	Comment by Michal Szydelko, Huawei: This is FR2 OTA so no antenna connectors. 
Emissions shall not exceed the maximum levels specified in the tables below, where:
Editor’s note: The mask levels shown under the “Minimum requirements” below are documented in TR 38.817-02 as shown. How to account for the “total transmission boundary” and the “OOB boundary” in expressing the detailed requirement is ffs. 
Editor’s note: The draft requirement for BS type 2-O is a carrier centric spectrum emissions mask and relies on the present levels of spurious emission limits documented in 9.7.5. The type of emission mask and the frequency range it covers may need to be revised in case other emission limits are changed. This also means that the emission limits and corresponding power levels may need to be revised. 
------------------------------ Next modified section ------------------------------
[bookmark: _Toc502933130]10.5.2.3	OTA in-band blocking for BS type 2-O
The requirement applies at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction, and are within the OTA REFSENS RoAoA.
The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match. 
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
For FR2 BS, OTA wanted and OTA interfering signal provided at RIB using the parameters in the wanted and the interfering signal coupled to BS antenna input are specified in tables 10.5.2.3-1 for general OTA blocking requirements. The reference measurement channel for the wanted signal is identified in table 10.2.1-1 for each channel bandwidth and further specified in annex A.
------------------------------ Unchanged parts omitted------------------------------
------------------------------ Next modified section ------------------------------
[bookmark: _Toc502933131]10.6	OTA out-of-band blocking
[bookmark: _Toc502933132]10.6.1	General
The blocking characteristics are a measure of the receiver unit ability to receive a wanted signal at the RIB at its assigned channel in the presence of an unwanted interferer.  
[bookmark: _Toc502933133]10.6.2	Minimum requirement for BS type 1-O
[bookmark: _Toc502933134]10.6.2.1	General minimum requirement
The requirement applies at the RIB when the AoA of the incident wave of the received signal and the interfering signal are the same direction and are within the minSENS RoAoA
The wanted signal applies to all supported polarizations, under the assumption of polarization matching. The interferer shall be polarization matched in-band and the position maintained for OOB measurements.   
For a BS type 1-O with cross polarized antennas the single polarized interferer signal power shall be doubled such that each polarization of the BS receives half the interferer signal power.
For a OTA wanted and an OTA interfering signal coupled to the provided at RIB using the parameters in table 10.6.2.1-1, the following requirements shall be met:
------------------------------ Unchanged parts omitted------------------------------
------------------------------ Next modified section ------------------------------
[bookmark: _Toc502933135]10.6.2.2	Co-location minimum requirement
This additional blocking requirement may be applied for the protection of BS receivers when NR, E-UTRA BS, UTRA BS, CDMA BS or GSM/EDGE BS operating in a different frequency band are co-located with a BS.
The requirement is a co-location requirement, the interferer power levels specified at the co-location reference antenna conducted input.
The requirement is valid over the minSENS RoAoA.
Interfering signal shall be applied to the co-location reference antenna. The interfering power is specified per polarization. 
For OTA wanted and OTA interfering signal provided at RIB using the parameters in table 10.6.2.1-1, the following requirements shall be met:	Comment by Michal Szydelko, Huawei: Align wording with 10.6.2.1
When the wanted and an interfering signal using the parameters in table 10.6.2.2-1, the following requirements shall be met:
------------------------------ Unchanged parts omitted------------------------------
------------------------------ Next modified section ------------------------------
[bookmark: _Toc502933143]10.8.3	Minimum requirement for BS type 2-O
For NR, tThe throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a OTA wanted signal at the assigned channel frequency and two OTA interfering signals provided at RIB coupled to the BS antenna connector or BS antenna TAB connector, with the conditions using the parameters in specified in tables 10.8.3-1 and 10.8.3-2. All of the OTA test signals arrive from the save same direction, and the requirement is valid if the signals arrive from any direction within the OTA REFSENS RoAoA. The reference measurement channel for the wanted signal is is identified in [table 10.2.1-1] for each channel bandwidth and further specified in annex A.
The receiver intermodulation requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.
------------------------------ End of modified sections ------------------------------

