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Introduction

An ad hoc meeting on NR BS RF was held Wednesday evening 18.50 – 21.00.
The following companies and organizations were present: Ericsson, Nokia, DoCoMo, CMCC, ZTE, NEC, Huawei, Samsung.
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3.4.3.2
Unwanted emission requirements[NR_newRAT]

R4-1706666
RF spurious emission & EMC radiated emission on NR BS
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Source: NTT DOCOMO, INC.

Abstract: 

Proposal 1: For BS type 1-N-W (below 6GHz, non-AAS, w/ connector), RF spurious emission should be specified in TS 38.104, and EMC radiated emission should be specified in TS 38.113, respectively.
Proposal 2: For BS type 1-A-W (below 6GHz, AAS, w/ connector),

· if RF spurious emission is applied at connector only, RF spurious emission should be specified in TS 38.104, and EMC radiated emission should be specified in TS 38.113, respectively.

· if RF spurious emission is applied in OTA region, combined emission requirement should be specified in either spec of TS 38.104 or TS 38.113 only. If we specify in TS 38.104, then EMC radiated emission section in TS 38.113 can refer the section of TS 38.104.
Proposal 3: For BS type 1-A-WO (below 6GHz, AAS, w/o connector), combined emission requirement should be specified in either spec of TS 38.104 or TS 38.113 only. If we specify in TS 38.104, then EMC radiated emission section in TS 38.113 can refer the section of TS 38.104.
Proposal 4: For BS type 2-A-WO (above 24GHz, AAS, w/o connector), combined emission requirement should be specified in either spec of TS 38.104 or TS 38.113 only. If we specify in TS 38.104, then EMC radiated emission section in TS 38.113 can refer the section of TS 38.104.
Discussion: 

Ericsson: Concerned about division into w and w/o connectors, not clear how it would align with the hybrid set in eAAS.
Docomo: Do not propose the applicability or how to define the hybrid set. If it is conducted or OTA, the applicability discussion is separate.

Huawei: Share the common understanding based on eAAs. We should address that spurious and EMC are tested together, we should refer to the test and not the core specification, but agree that we should not duplicate and should keep it in the RF specification.
On terminology, could we re-use the Ranges from the study item. To be worked out off-line.

Huawei: The concept could be added as an extension to the provious TP for the new WI TR
Decision: 

The document was Noted. The general concept was agreeable as a guiding concept.



R4-1706778
Alignment of the discussions on OTA spurious requirements for AAS BS and NR BS
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Source: Huawei, HiSilicon

Abstract: 

In this contribution we collecting multiple agreements on the spurious emissions requirements for the eAAS and NR work items, with the aim to align the NR BS discussion with the progress in eAAS WI. Based on this summary a TP to the new NR WI technical report is proposed in separate contribution, as well as draft TPs to the TS 38.104 specification for the Tx spurious conducted and OTA requirements:

Proposal 1: capture the NR BS related aspects of the spurious emission requirements in the NR WI technical report in TR 38.xxx (General aspects for RF, RRM and demodulation for NR).

Proposal 2: trigger the work on the NR BS spurious requirements sections drafting for the TS 38.104.

Discussion: 

Ericsson: Background information should be captured, in a way similar to AAS. It is difficutl to keep track of all decisions.

Huawei: Agree. Thinks we should also make sure we have a skeleton to add decisions to.

DoCoMo: Discussions are ongoing with chairman. Skeleton may be available in next meeting.

Decision: 

The document was Noted.



3.4.3.2.1
Above 6GHz[NR_newRAT]

R4-1706686
BS mmWave unwanted emission
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Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval

Proposal 1: For wide Area BS, the ACLR absolute limit is -13 dBm/MHz.
Proposal 2: the bandwidths of wanted and unwanted signals are assumed to be the same for mmWave ACLR.

Proposal 3: it is proposed to define the boundary according to ITU-R SM.1539.
Proposal 4: It is proposed to adopt spectrum mask defined in Table 2-1 and Table 2-2 for NR frequency range 24.24 – 33.4 GHz.
Discussion: 

Nokia: Why is the upper frequency 33.4 GHz, higher not covered? Also, is it only for WA BS?

Huawei: The table is an example and is from WP5D as the range for 30 GHz. In specification ,it will be replaced by some band. The mask is linked to the output power for BS classes, the differenece from WP5D is to not differentiate indoor and outdoor.

Ericsson: Proposal 1 is reasonable. 
DoCoMo: Concerns to have absolute ACLR value. The relation between wanted signal PSD and absolute limit (-13 dBm/MHz) will be small. Also, in table 2-2 a -5 dBm value is used up to 10%, while lower was used in the LS to WP5D.


Huawei: The absolute is from the Category A and B spurious emissions. The value in Table 2-2 is from the WP5D LS. (Needs to be checked)
Decision: 

The document was Noted.

R4-1706846
NR BS transmitter mask for mmWave
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Source: Nokia, Alcatel-Lucent Shanghai Bell

Abstract: 

Proposal 1: To adopt unwanted emission mask for NR BS for mmWave bands as presented in Table 2.1-1 to Table 2.1-5 for channel bandwidth up to 200 MHz.
Proposal 2: To adopt unwanted emission mask for NR BS for mmWave bands as presented in Table 2.2-1 to Table 2.2-5 for channel bandwidth above 200 MHz.
Discussion: 

Ericsson: What are the masks for differen classes based on? Why is LA only for indoor?

Nokia: The indoor/outdoor is declared by the manufacturer, these are in two different tables.

Huawei: Does not think indoor scenario is necessary. The mask should be linked with channel BW, not only for >200 MHz, it may not fulfil regulation.

DoCoMo: Agrees with previous comments, should not be limited to indoor. Offset should be based on channel BW.


Nokia: Agreed that BW below 200 Mhz should also be accounted for.

Ericsson: What is the output power for the LA indoor? How do you differentiate?

DoCoMo: What is the intention to have separate indoor and outdoor? Requriements should be based on BS power, i.e. BS class.


Nokia: The intention is different requirements, extreme temperature is not tested for indoor.

DoCoMo: Not sure if this is a justification to separet indoor and outdoor.

NEC: If we have different indoor and outdoor, it should be different BS classes.

Ericsson: is the intention to have different indoor and outdoor BS classes.


Nokia: The intention is to follow the study item agreement.

Chair: Should draft a way forward Need agreements on several points: What variations we need for the tables: BS classes, power levels, etc. Some agreements will have to wait until spurios emissions is agreed.
DoCoMo: The upper limit for mmWave output power is not agreed. This makes it difficult to agree on final tables.

Way forward on BS transmitter mask for mmWave to be drafted by Nokia. 
Decision: 

The document was Noted.

R4-1706780
TP to TR 38.xxx (General aspects for RF, RRM and demodulation for NR): Spurious requirements for NR BS, Range 2
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Source: Huawei, HiSilicon

Abstract: 

In this contribution we proposing TP to TR 38.xxx (General aspects for RF, RRM and demodulation for NR) for the spurious emission requirements for NR BS Range 2, based on companion discussion paper.

Discussion: 

DoCoMo: It is for range 2, but 40 Mhz delta_f_UEM is also included.

To be used as a starting point for writing TPs. Detailed comments to be taken off-line.

Decision: 

The document was Noted.



R4-1706781
Spurious requirements for NR BS, Range 2: reference to Harmonized Standard for 60GHz range
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Source: Huawei, HiSilicon

Abstract: 

In this contribution we referring to the existing Harmonized Standard on the “Multiple-Gigabit/s radio equipment operating in the 60 GHz band”, looking into specification of the spurious requirements for 60 GHz band.

Discussion: 

Ericsson: Would like to note that the antenna is much smaller than normally for a BS, we really need to look into the practical aspects of conformance testing.
Ericsson: Need to consider that questions may be asked if we do not go to the same frequency (132 Ghz) as other standards.

Decision: 

The document was Noted.



R4-1706782
Upper limit for the spurious region for 28GHz band
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Source: Huawei, HiSilicon

Abstract: 

In this contribution we proposing to fine-tune the upper limit of the spurious region, based on the upper limit of the Band 28GHz (i.e. 29.5GHz).

Proposal 1: Consider the upper limit of the NR BS Range2 spurious emissions core requirement as 59GHz (based on the 2nd harmonic of band 28GHz upper limit) as input to the further discussion on its testability feasibility and practical test ranges.

Discussion: 

Nokia: What about the 39 GHz band?

Huawei: There is a note in the paper that for higher bands, we need to consider the upper range and feasibility.

Ericsson: The 2x is a principle in ITU-R. What alternative principle would we use?

Nokia: in 6845, we propose to specify core requiremetns in wider range, but to limit conformance specification (60 GHz), but to cover bands up to 40 GHz in core spec.

Ericsson: Is this based on testability or how it impacts co-existence.

Nokia. It is based on testability.

Chair: The value 59 GHz is factually correct as an update to the agreed WF on spurious emissions.

Decision: 

The document was Noted.

R4-1706845
NR BS spurious emissions
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Source: Nokia, Alcatel-Lucent Shanghai Bell

Abstract: 

In this contribution, we propose following spurious emission limits for NR base station for mmWave. 
Table 1: Spurious emissions frequency range for NR BS >6 GHz

	Fundamental 
frequency range
	Frequency range for measurements

	
	Lower limit
	Upper limit
(The test should include the entire harmonic
band and not be truncated at the precise
upper frequency limit stated)

	6 GHz-13 GHz
	30 MHz
	26 GHz

	13 GHz – 40 GHz
	30 MHz
	2nd harmonic up to 60 GHz (Note 1)

	NOTE 1:  For higher frequencies up to 2nd harmonic of 40 GHz band the spurious emissions are guaranteed by design


Proposal 1. Specify fundamental frequency range as in Table 1 for NR BS above 6 GHz.

For frequency range for BS spurious emission we propose 1 GHz to 60 GHz as present in table 2. 
Table 2: BS Spurious emission limits for NR BS >6 GHz
	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1GHz
	-13 dBm
	100 kHz
	Note 1

	1 GHz – 60 GHz
	
	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [4] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [4] , s4.1. 
NOTE 3:   Upper frequency limited by reasonable test system dynamic range


Proposal 2. Specify frequency range for BS spurious emission as in Table 2 for NR BS above 6 GHz.
Discussion: 

Huawei: We are all aware of the testability problems. Considering the information from the 60 GHz HS and that we may have up to 52.6 GHz in the work item, the limitations 40 GHz and 60 GHz are not agreeable. We could specify core requirement based on ITU-R and handle conformance testing later.

Nokia: The proposal is to limit core specification to 40 GHz and conformance to 60 GHz. What specific bands are considered above 40 GHz?
Huawei: Why should we limit the requirement here and not allow any bands above 40 GHz.

Nokia: It can always be updated when we see bands above 40 GHz. This has been done before when new bands are added.

DoCoMo: It is not clear whether this is for core and performance. Core should be 2nd harmonic. We could consider “guarantee by design” if feasibility is not identified. 60 GHz is used, does that mean that -13 dBm/MHz up to 60 GHz this range is feasible – Why 60 GHz?
Ericsson: Shares the view of DoCoMo, we should separate core and test. “Guarantee by design” cannto be used for testing. Also, we should consider the LS from WP5D before agreeing.


Nokia. Nokia had paper previously on feasibility of testing, measurement showed that 60 GHz seems reasonable for testability. There are references in the paper.

Decision: 

The document was Noted.



R4-1706644
NR BS unwanted emissions for mm-waves
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Source: Ericsson

Discussion: 

Decision: 

The document was withdrawn.

3.4.3.2.2
Below 6GHz[NR_newRAT]

R4-1706643
NR BS unwanted emission mask for sub-6 GHz
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Source: Ericsson

Abstract: 

The paper looks at how specification text for UEM limits for NR may look like, based on previous WF agreements.

PROPOSAL: The unwanted emission limits in TS 38.104 will be divided according to frequency range, BS class and Category of emissions. There should also be separate sets of limits for narrower (legacy) operating bands and new wider bands (wider than 100 MHz).

Discussion: 

Nokia: It is stated that there should be separate tables for legacy narrower and swider bands. There are also wider legacy bands where this could apply. 

Ericsson: It should refer to wider and narrower bands.

Decision: 

The document was Noted.

R4-1706553
On sub 6GHz NR BS UEM requirement 
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Source: ZTE Corporation

Abstract: 

Proposal: General conductive UEM limits for NR BS below 6GHz should be defined as shown in the tables in the contribution. 
Discussion: 

Ericsson: Why is delta_f_UEMA for ffs for below 100 MHz?

ZTE: In the last meeting we agreed for the bands above 100 MHz. Thinks we should study the filter design and consider whether other values should be used.

Ericsson: Should it be studied for legacy or new bands?


ZTE: Both legacy and new bands. There is no propsoa lat the moment, there is a large range of bands.

Huawei: Would the ZTE propsoal be applicable both for conducted and OTA?


ZTE: Yes, it could be applicable for both.

Decision: 

The document was Noted.



R4-1706842
NR BS Unwanted emission mask for below 6 GHz
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Source: Nokia, Alcatel-Lucent Shanghai Bell

Abstract: 

Proposal: To adopt unwanted emission mask for NR BS below 6 GHz as presented in Table 1 to Table 7.
Discussion: 

ZTE: Note 1 and note 2 cover non-contiguous and Multi-band, those are not in the WI.

Nokia: Yes, this is not part of Rel-15.

Way forward on Unwanted Emission masks for sub-6 Ghz to be drafted by Ericsson. Should determin what tables to have in the specification.

Decision: 

The document was Noted.

R4-1706779
TP to TR 38.xxx (General aspects for RF, RRM and demodulation for NR): Spurious requirements for NR BS, Range 1
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Source: Huawei, HiSilicon

Abstract: 

In this contribution we proposing TP to TR 38.xxx (General aspects for RF, RRM and demodulation for NR) for the spurious emission requirements for NR BS Range 1, based on companion discussion paper.

Discussion: 

Ericsson: In general a good approach. There is a mentioning of a test antenna. This needs to be worked out.

To be used as a starting point for writing TPs. Detailed comments to be taken off-line.
Decision: 

The document was Noted.



R4-1706843
On NR BS boundary between UEM and spurious emission below 6 GHz
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Source: Nokia, Alcatel-Lucent Shanghai Bell

Abstract: 

Proposal: ΔfUEM =40 MHz for NR bands with bandwidth equal to or wider than 100 MHz as a baseline for the boundary between UEM and spurious emission (for both Cat A and Cat B).

Discussion: 

Ericsson: Including 100 Mhz is a good idea.
DoCoMo: Does not have strong view. It impacts Category B, but which operator had these bands in Category B?


Nokia: Band 40 has Category B Option 1 emissions defiiend and it exists in Europe.

Decision: 

The document was Approved.



R4-1706888
TP to draft TS 38.104: Conducted Tx spurious requirements for NR BS, Range 1
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Source: Huawei, HiSilicon

Abstract: 

In this contribution we are proposing TP to the draft TS 38.104 for the conducted Tx spurious requirements for NR BS, Range 1. Based on the RAN4 chairman rules, this TP is submitted for Endorsement.

Discussion: 

Ericsson: Should we mention that it is Range 1?

Huawei: 

DoCoMo: is the statement related to ITR-R recommendation in 4th paragraph needed in the specification?

Huawei: It is captured in the table, may not be needed in the TS.

Huawei: We need to agree how to use terminology such as antenna connector and maximum level in realtion to AAS.

Nokia: Is multiband explicitly excluded? We already have requreimetns in place.

Ericsson: It is not explicit, but was assumed for the skeleton to not be covered.

Chair. The document is a good basis to continue develop text for spurious emissions.

Decision: 

The document was Noted.
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