Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG4 Meeting #93	R4-1906079
Reno, NV, US, 18 – 22 November, 2019


Agenda Item:	11.4.1
Source:	Huawei
Title:	Minutes of 7-24GHz SI adhoc
Document for:	Approval
[bookmark: _Toc24204777]

11.4	Study on 7 -24GHz frequency range [FS_7to24GHz_NR]
[bookmark: _Toc24204778]11.4.1	General [FS_7to24GHz_NR]
R4-1915021	TR 38.820, v0.4.0: implementation of TPs from RAN4#93
					38.820	  CR-  rev  Cat:  (Rel-16) v
					Source: Huawei
Abstract: 
This is the TR 38.820 v.0.4.0 placeholder for implementation of TPs to be agreed during RAN4#93 (Reno) meeting.
Discussion: 

Decision: 		The document was Revised  email approval


R4-1915022	TP to TR 38.820: cleanup
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Huawei
Abstract: 
Cleanup of the whole TS 38.820 is provided in this contribution.
Discussion: 
Nokia: some issues with the modifications, some abbreviations are missing explanations. Empty figure included. One change which is not seen as cleanup (frequency ranges). More clarifications needs.  
Huawei:  Figure placeholder included. Abbreviations were to be completed at later stage. 
Decision: 		The document was Revised.


11.4.7	NR UE [FS_7to24GHz_NR]
R4-1915046	TP to TR 38.820 updated on UE RF Requirement 
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Sony, Ericsson
Abstract: 

Discussion: 
Sony: it needs to be revised. 
Huawei: some text modification for the section headers is proposed. 
Decision: 		The document was Revised.

R4-1914619	TP to TR 38.820: Active RFFE technology for UE 
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: NXP Semiconductors Netherlands
Abstract: 

Discussion: 
Qualcomm: Question on the Min NF in the table. 
Ericsson: ACLR text needs clarification. 
Decision: 		The document was Revised.

R4-1915386	TP for TR 38.820: UE RF testability
					38.820	  CR-  rev  Cat:  (Rel-16) v0.0.3
					Source: Huawei, HiSilicon
Abstract: 

Discussion: 
Ericsson: some improvement possible. 
Sony: question about “at least 2 PAs are needed”. 
Huawei: ok to modify the text on PA in order not to limit implementations. 
Decision: 		The document was Revised.

11.4.7.1	NR UE architecture [FS_7to24GHz_NR]
R4-1913834	TP to TR 38.820 on Transceiver technology for NR UE 7-24
						  CR-  rev  Cat:  () v
					Source: Spreadtrum Communications
Abstract: 

Discussion: 
Nokia: Track changes missing. First sentence on CMOS – is this necessary for this TP? 
	Spreadtrum: not necessary. Agree. We can revise.
Sony: Question on frewquency separation breakpoint at 12 GHz. We would need background.
Spreadtrum: Depends on the technology. 
Ericsson: regading [12GHz]. Is this related to the sub-ranges? 
Huawei: try to apply the apready defined sub-ranges. Track changes issues can be fixed by Rapporteur. 
Decision: 		The document was Revised.


R4-1915385	TP for TR 38.820: UE RF Tx requirement
					38.820	  CR-  rev  Cat:  (Rel-16) v0.0.3
					Source: Huawei, HiSilicon
Abstract: 

Discussion: 
Chair, Qualcomm, Nokia: merge with Spreadtrum revision of R4-1913834. 
Ericsson: just sub-range 1 and 3 inlcuded. Subrange 2 is missing.
Huawei: this is contribution driven – we can try to improve and extend the text. 
Apple: Spreadtrum paper was breakdown at 12 GHz. 
Huawei: aim to reuse the already defined sub-ranges. 
 Content to be merged into Spreadtrum paper revision.  
Decision: 		The document was Noted.

11.4.7.2	TX requirements [FS_7to24GHz_NR]
R4-1915384	TP for TR 38.820: scope of NR UE RF
					38.820	  CR-  rev  Cat:  (Rel-16) v0.0.3
					Source: Huawei, HiSilicon
Abstract: 

Discussion: 
Intel: last sentence: antenna on chip vs. antenna in package requires clarification as those are two different implementations, with various limitations.
Huawei: related to the connectors feasibility. 
Intel: for this range, antenna on chip does not make sense.
Qalcomm: Why OTA is precluded from sub-range2?
Ericsson: we need to consider OTA for sub-range2.
Qualcomm: do we get rid of the FR1-like and FR2-like terms?
Huawei: those terms are already used in the TR, try to keep them, or provide more clarifications on their meaning. 
Sony: same comment on the number of Pas, similar as to other paper.
Sony: general comment: there is advantage to have FR1-like as high as possible in the frequency.  
Decision: 		The document was Revised.

R4-1913128	TP to TR 38.820 on General Spectrum Emission Mask for NR UE 7-24
						  CR-  rev  Cat:  () v
					Source: Qualcomm Incorporated
Abstract: 

Discussion: 
Chair: tdoc not available

Decision: 		The document was Withdrawn.


[bookmark: _Toc24204783]UE and BS noise figure [FS_7to24GHz_NR]
R4-1913127	TP to TR 38.820: NR UE System Noise Figure 
						  CR-  rev  Cat:  () v
					Source: Qualcomm Incorporated
Abstract: 

Discussion: 
Apple: are those numbers provided for normal temperature, i.e. not extreme temerature? 
Qualcomm: this is for extreme temperature. 
Apple: if this is extreme, the NF is higher then the normal temperature case. 
Nokia: temperature variation is taken into account in the text. In such case the normal temperature values shall be lower. 
Apple: there is no explanation in the TP. 
Decision: 		The document was Revised

R4-1914567	TP to TR 38.820: Updated Noise Figure Values
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Ericsson
Abstract: 
During RAN4#92bis, continued discussion on NF for 7-24 GHz was discussed both for UE and BS.
Discussion: 
Nokia: merge with Qualcomm paper. 
 Content to be merged into Qualcomm revision. 
Decision: 		The document was Noted.

R4-1915025	TP to TR 38.820: clarification on the IM
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Huawei
Abstract: 
In this TP to TR 38.820, clarification on the IM (Implementation Margin) and IMF (Industrial Margin) is provided, with additional information on the meaning of Industrial Margin in the referred ETSI TR.
Discussion: 
Nokia: Maybe we can merge abbreviations of IMf and PVT. 
NXP: This is process dependant. To include process variation is not the right way. Proces should be kept out of this, as this is manufacturer specific. 
Ericsson: IM vs. IMf: They are similar.
Huawei: we reuse the IMf term from the IEEE TR, the aim was not to compare the IM and IMf. We rely on the information available from the IEEE.  
Decision: 		The document was Revised


[bookmark: _Toc24204784]11.4.5	Deployment scenarios [FS_7to24GHz_NR]
R4-1915026	Analysis of the IAB scenario for 7-24 GHz
						  CR-  rev  Cat:  () v
					Source: Huawei
Abstract: 
In this contribution we provide discussion on the IAB and its applicability for the 7 – 24 GHz range.
Discussion: 

Decision: 		The document was Noted.


R4-1915027	TP to TR 38.820: IAB scenario for 7-24GHz
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Huawei
Abstract: 
TP to TR 38.820 on the IAB scenario for 7 – 24 GHz range.
Discussion: 
Ericsson: We can condense the text and put reference to the IAB TR.
Huawei: text can be revised, IAB TR not too mature at this stage. 
Apple: suggest to remove 2nd and 4th paragraph about backhauling. Consideration are correct, but not specific to 7-24GHz. 
Nokia: no strong view: this is relevant scenario. Table: user characteristic has mobility considered: it is not clear if this is the end used or the IAB backhauling node.
Ericsson: it is relevant. IAB is frequency agnostic. We need to clarify bands.
Huawei: agree that bands can be clarified; agree IAB is not 7-24 specific.    
[bookmark: _Toc24204788]Decision: 		The document was Revised.

[bookmark: _Toc24204789]11.4.8	NR BS [FS_7to24GHz_NR]
PA
R4-1914266	TP to TR 38.820: Improvements on power amplifier section
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Nokia, Nokia Shanghai Bell
Abstract: 

Discussion: 

Decision: 		The document was Agreed.

Phase noise
R4-1914533	TP to TR 38.820: Phase noise trends and example parameterized phase noise model in subclause 5.5.3 and Annex
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Ericsson
Abstract: 
In this text proposal we add missing information related to the expected phase noise characteristics.
Discussion: 
Huawei: we do not agree with this model. Related info is already captured. We do not want to formulize this model in RAN4. 
Nokia: same view.
Ericsson: we want to send signal to the industry showing capabilities. 
Huawei: we do not want to capture this in annex nor in text. 
Ericsson: model can be removed, but annex kept.
Nokia: hard to see a simple revision from this. 
Ericsson: what about the annex itself?
Huawei: this is textbook stuff captured in annex. We shall look at PN performance, not explaining background. 
Decision: 		The document was Return to.

11.4.8.1	BS types, BS requirement sets [FS_7to24GHz_NR]
R4-1913566	Discussion BS classes for 7 to 24GHz
						  CR-  rev  Cat:  (Rel-16) v
					Source: CMCC
Abstract: 

Discussion: 
Decision: 		The document was not treated.


R4-1914750	[7to24] Discussion on BS classes
						  CR-  rev  Cat:  () v
					Source: Huawei
Abstract: 
discuss BS classes for 7 to 24GHz
Discussion: 
Ericsson: look into details. For C-type: need to find if we need requirements for high range. For H-type: scaling effects and Tx IM. We may not need H up to 24 GHz. This is also related to be BS types. 
	Huawei: for H: at some point connectors will not be feasible. H will be needed. 
Nokia: clarification needed. BS classes use distance and MCL - shall be same as in legacy. What is “same” shall be clarified. 
Huawei: the point is to trigger discussion: for “same” probably its distance is the same, as MCL will differ due to frequency. 
Huawei: related TP next meeting. 
Decision: 		The document was Noted.

R4-1914751	[7to24] Discussion on BS type terminology
						  CR-  rev  Cat:  () v
					Source: Huawei
Abstract: 
discuss how to refer to BS types in 7 to 24GHz range
Discussion: 
Decision: 		The document was Noted.

R4-1914752	[7to24] TP to TR 38.820 BS terminology clean up
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Huawei
Abstract: 
Clean up the BS types terminology in the TR
Discussion: 
Ericsson: may need to consider X and Y. 
NEC: type-X is temporary use. 
Nokia: drafting rules: X is temp number to be replaced. 
Decision: 		The document was Revised.

R4-1913798	TP to TR 38.820: Update of applicability of BS requirement sets for 7-24 GHz frequency range
					38.820	  CR-  rev  Cat:  (Rel-16) v0.2.0
					Source: Nokia, Nokia Shanghai Bell
Abstract: 
This contribution provides a TP to update TR 38.820 to rectify the identified issues.
Discussion: 
Huawei: the intention was clear. We have not agreed which range is not feasible. 
Ericsson: there is typo “lower part of FR1” shall be FR2.
Decision: 		The document was Revised.


[bookmark: _Toc24204791]11.4.8.3	TX requirements [FS_7to24GHz_NR]
Tx signal quality
R4-1914267	TP to TR 38.820: Conclusions on signal quality
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Nokia, Nokia Shanghai Bell
Abstract: 

Discussion: 
Ericsson: table: text for side conditions on window length – this is not side condition. Also equalizer differs for FR1 and FR2. For modualtions: for 256QAM text is to be 
Huawei: consider text from Huawei paper in 5023. 
Decision: 		The document was Revised.

R4-1915023	TP to TR 38.820: NR BS transmitted signal quality requirements
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Huawei
Abstract: 
Based on related discussion and text proposal to TR submitted last meeting [1, 3], this TP to TR 38.820 on the transmitted signal quality requirements is submitted for approval.
Discussion: 

Decision: 		The document was Noted.

Co-location requirements
R4-1914529	TP to TR 38.820: Editorial improvement of structure for co-location requirements in subclause 7.4
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Ericsson
Abstract: 
In this contribution an updated version of the structure to accommodate co-location requirements both for transmitter and receiver is proposed in a test proposal. The text proposal is attached at the end on this contribution.
Discussion: 
Huawei: there is list of colocation requiremetns. Maybe better to put the note to clarify this. There is text on colocation for FR1 and FR2 isolation: did we agreed that OOB blocking is not needed? Maybe we need to discusss. 
ZTE: for OOB blocking: same as Huawei. 
Ericsson: need guidance on revision.
Huawei: prefer not to delete the Tx IMD heared and include some reference to the co-location section. 
Huawei: text on isolation to be clarified to avoid confusions (FR1 vs. FR2, not to confuse with e.g. FR1 vs. 7-24 isulation).
Decision: 		The document was Revised.

R4-1914522	On interferer signal aspects for co-location requirement
						  CR-  rev  Cat:  (Rel-16) v
					Source: Ericsson
Abstract: 
In this contribution we continue the discussion regarding the technical background and relevance for defining transmitter intermodulation requirement for base station operating within the frequency range 7 GHz to 24 GHz.
Discussion: 
Huawei: model itself is reasonable way. Unlikely that we will agree model in RAN4. For FR2 there were some simulations and range of numbers were agreed. Unlikely to agree model; we expect to reach compromise based on multiple ways. 
Nokia: somewhat agree with Huawei. Antenna coupling – this is difficult to include into model. If the model is derived based on model, while the real antennas may be different. Intra-ssytem coupling: isn’t this verified with ACLR and unwanted emissions? 
ZTE: to Huawei and Ericsson: as this is derived from 2 GHz, Ericsson is doing this for two AAS the same way. For IM is too large and shall be lowered. BS type 2-O has no Tx IMD. The proposal for –O with no colocation shall be revisited. 
Ericsson: we need model as there will be no antenna.  
Decision: 		The document was Noted.


Tx requirements overview
R4-1914756	[7to24] TP to TR 38.820 BS TX summary table update
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Huawei
Abstract: 
Update the BS Tx requirements summary table for sub-clauses agreed in TR last meeting
Discussion: 
Ericsson: better to revise Hauwei, we will talk to Huawei what is agreeable. 
Decision: 		The document was Revised.


R4-1914531	TP to TR 38.820: Adding information in TX requirement overview tables in subclause 7.4.1.1
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Ericsson
Abstract: 
In this contribution a text proposal is attached for approval. The text proposal adds findings and conclusions in the transmitter requirement overview table.
Discussion: 

Decision: 		The document was Noted.

[bookmark: _Toc24204792]11.4.8.4	RX requirements [FS_7to24GHz_NR]
Sensitivity
R4-1914753	[7to24] TP to TR 38.820 BS Rx conducted sensitivity
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Huawei
Abstract: 
Capture BS conducted sensitivity information in TR
Discussion: 
Nokia: error: BW definition is wrong; refer to FRC bandwidth. 
Decision: 		The document was Revised.


Blocking
R4-1914528	TP to TR 38.820: Update of technical background for BS out-of-band blocking in subclause 7.4.2.5
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Ericsson
Abstract: 
Last meeting a text proposal with background information related to out-of-band blocking was approved [1]. In this contribution a new version with correct change marks have been created. The text proposal is attached at the end of this contribution.
Discussion: 
Huawei: some comments to the text. 
Huawei: refer to sensitivity section.
Nokia: error in table: the blocking shall start from 1 MHz, not 30MHz. Sub-element wording corrected in Nokia paper. 
Decision: 		The document was Revised.


Rx spur
R4-1914754	[7to24] TP to TS 38.820 BS Rx spurious emissions
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Huawei
Abstract: 
BS Rx spurious emissions for  7 to 24GHz BS
Discussion: 
Ericsson: we agreed the final conclusion for FR1 and FR2. There is some statement in the beginning with eqution - not sure it if is fully motivated. Danger from the regulation point of view. Prefer to remove number. Paragraph below equation – revise. 
Nokia: agree with Ericsson, even if it is internal TR. Wording issues. 
ZTE: concerns on 15 dB difference. 
Decision: 		The document was Revised.

ICS
R4-1914211	on ICS 7-24GHz
						  CR-  rev  Cat:  (Rel-16) v
					Source: ZTE Corporation
Abstract: 
In this paper, we try to follow the same principle to give some analysis of the ICS requirement.
Discussion: 
Huawei: similar analysis comparing to Huawei paper last meeting, plus IOT and SNR breakdown.
Decision: 		The document was Noted.


R4-1914212	TP to TR 38.820 on ICS 7-24GHz
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: ZTE Corporation
Abstract: 
Proposed TP to TR of ICS for 7-24GHz
Discussion: 
Nokia, Huawei: remove “at least 9 dB”
Ericsson: great concerns about the TP. 
Huawei: consider requirements text from Huawei paper in 5024. 
Decision: 		The document was Revised.


R4-1915024	TP to TR 38.820: NR BS in-channel selectivity (ICS) for 7-24 GHz range
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Huawei
Abstract: 
Based on related discussion paper submitted last meeting, this TP to TR 38.820 on the in-channel selectivity requirements is submitted for approval.
Discussion: 

Decision: 		The document was Revised.


Other Rx requirements
R4-1913799	TP to TR 38.820: Update of applicability of BS requirement sets for 7-24 GHz frequency range
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Nokia, Nokia Shanghai Bell
Abstract: 
This contribution provides a TP to update TR 38.820 to rectify the identified ambiguities and errors.
Discussion: 
Huawei: skept vs. kept wording: the original is correct. 
Huawei: some text modificaations: “detected and demodulated.” This is redundant. 
Nokia: demodulated is related to BB only. 
Decision: 		The document was Revised.

Rx requirements overview
R4-1914755	[7to24] TP to TR 38.820 BS RX summary table update
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Huawei
Abstract: 
Update the BS Rx requirements summary table for sub-clauses agreed in TR last meeting
Discussion: 
Huawei: same approach as for the Tx part to revise Huawei paper and check agreements?
Ericsson: yes. 
Decision: 		The document was Revised.

R4-1914532	TP to TR 38.820: Adding information in RX requirement overview tables in subclause 7.4.2.1
					38.820	  CR-  rev  Cat:  (Rel-16) v0.3.0
					Source: Ericsson
Abstract: 
In this contribution a text proposal is attached for approval. The text proposal adds findings and conclusions in the receiver requirement overview table.
Discussion: 

Decision: 		The document was Noted.
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