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Introduction
This is the email discussion summary for [94e Bis][31] FS_7to24GHz_NR on 7 – 24 GHz SI, with the following topics covered:
· Topic 1: general 
· Topic 2: spectrum and regulatory matters 
· Topic 3: Key parameters (RF)
· Topic 4: NR BS 
Conclusion of the first round should conclude if the submitted TPs can be agreed or need to be revised. 
For the second round, a set of TP revisions was identified. 
Topic #1: general 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004013
	Huawei
	Updated TR 38.820 v1.2.0 for Agreement. Uploaded to the TR website.



Open issues summary
Companies views’ collection for 1st round 
	CR/TP number
	Comments collection

	R4-2004013
	Nokia: Still have one 'sub-clause' in 7.4.2.4.2.

	
	Huawei: the above issue will be fixed in the next version of the TR, together with other editorials.



Summary for 1st round 
Open issues 
CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004013
	agreeable





Topic #2: spectrum and regulatory matters
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004196
	Huawei
	TP to TR 38.820: Updates to the list of frequency ranges of interest
Proposal: Based on the discussion last meeting, this TP provides explicit names of the proponents behind the frequency ranges of interest, plus refinement of the related figure. 



Open issues summary
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2004196
	Ericsson: Ok



Summary for 1st round 
Open issues 
CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004196
	agreeable





Topic #3: Key parameters (RF)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003756
	Ericsson
	TP to TR 38.820: Improvement of technical background for phase noise characteristics in subclause 5.5.3 and Annex B
Proposal: continuation of the topic from previous meetings. TP with the extension of the phase noise section, with additional details in new annex B (Phase noise characteristics).

	R4-2004197
	Huawei
	TP to TR 38.820: Updates to the PA survey
Proposal: TP provides updates to the PA survey data sourced from the external database, which was recently updated.



Open issues summary
Sub-topic 1-1
SR captures the phase noise characteristics as an open issue. For the discussion on this topic, refer to the TP comments itself in 3.3.2. 
Companies views’ collection for 1st round 
Open issues 
Refer to 3.3.2.  
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2003756
	Nokia: The discussion on correlated vs. non-correlated noise could be considered to reflect in the TR, also when it comes to emissions. 
The comparison done in Figure 2-2 does not correctly represent the proposed content, as the actual proposal includes 10dB margin. It should be noted also that this is not a comparison against Nokia proposal, but Ericsson proposal against the RAN4 agreement. In our view reference noise has been already addressed as the TR talks about representative phase noise of the BS. 
If the technical facts motivate a change to agreed phase noise profile, we should discuss possible modifications to the current model and not introduce a second model. It should be however noted, that the current model already addresses this by saying that low power and low-cost implementations may result in worse phase noise. Low power CMOS XO falls into this category.
In the proposal Annex B.1, the hanging paragraph includes only textbook like general information about PLLs, which is not specific to 7-24 GHz and not needed in the TR. The performance examples are in our view sufficiently captured in section 5.5.3, and as we discussed many times earlier, providing a large amount of data points at a single offset frequency is not a good representation of phase noise performance, as the real impact comes from the full phase noise profile. Without linkage between the individual data points results can be misleading. When it comes to crystal oscillator performance it only covers low power CMOS technology while better performance is available from other technologies. The information as it is presented now gives an impression that the performance is dictated by this single technology, and therefore the information should be either removed or further clarified that this is an examples of low performance technology and are not representative of a base station phase noise performance.
In our view impact of noise floor should be covered in model in 5.5.3 and it does not need a specific annex. Similarly, the parameterized model is not needed as we have model in 5.5.3.

	
	Huawei:  
As it was commented in some other technical discussions in the past, the TR shall rather focus on the 7 – 24 GHz range, so general technology descriptions are not seen needed in the annex. 
Speaking on behalf of the Rapporteur, we have had the agreement to focus on the technology feasibilities in the TR, not trying to rule out specific features or implementations at this (SI) stage. Therefore in order to resolve this topic finally we may consider to extend the clause 5.5.3 under the case of “in cases where device size, power consumption and low cost are the highest priorities, the phase noise performance may be worse.” with some exemplary phase noise profile for the low-end case (as opposed to the existing representative phase noise profile). Having said that, we do not see the need to provide the whole annex B as the background (as then we would need to have similar detailed analyses also for the already existing model). 
Not to refer to 8xx series TR in the text. Some editorials in the text.

	
	Ericsson: Regarding the RAN4 agreement, I suggest you read the comments from the meeting when the current information was added. The current text was agreed to start to capture information about phase noise to proceed the work. We need to finalize it with the goal of having the same level of information as for NR in TR 38.803. Following the references used they suggest that reference noise is not included, since the PLL circuit itself is evaluated. Comparing the work in 7to24 with what we have for NR in TR 38.803 we don’t understand why we can’t have the corresponding information here 7to24 GHz, but now valid for this frequency range. We suggest in our paper to add information to capture the complete frequency generation system, not only the PLL impact. Nokia refers to the current model, but we don’t have a model, and probably we don’t need a model. We need to describe how phase noise characteristics look like. Our suggestion was to add information in the main section and in an Annex. We are open to discuss further on how to close this issue. 
About the 10 dB margin; To allow different kinds of implementation we typically always includes margin. The idea here is to capture reference signal power variations, architecture variation, temperature variation, etc. We could reformulate the text to emphasize that 10 dB is an example value. 
Regarding having the Annex or not, we could put all information in section 5.5.3 as we have proposed before several times. 
Son based on the feedback we need a revision to update the TP.

	
	Nokia: We agree it would be good to close the topic. For the revision to proceed more successfully than in previous attempts, it would be helpful to take into account the feedback. In our view it would be sufficient to add a small range to the lower frequencies of the current phase noise profile (i.e. current model and current characteristics) to better reflect the low-power, low-cost implementations.

	
	Ericsson: The challenge is that phase noise characteristics is not a single value or range. We need to document the phase noise profile correctly. Which means that we need to secure an acceptable implementation margin and that all relevant noise sources are included. The margin is to account for semi-conductor process, voltage and temperature variation. Since the information is coming from IEEE papers and datasheets, an industry margin is reasonable in the similar manner as for noise figure. What value to use as margin can be further discussed. Our curves give an example of 10 dB, which can be started clearly in the text. Its just an example.  
In this SI we need to capture technical background for comings WI, so we can select relevant parameters (e.g SCS, etc). Another aspect is that this report will be read by other groups which means that RAN4 should capture the technical background as good as possible. 
The intension with our text proposal this time was to add to the current text and fit in missing parts instead of changing everything. The important part from our text proposal is the missing information included in the composite curves, where the XO noise impact and margin is included. Our suggestion is to add that in missing parts.
About Annex B; We have moved the text back and forth. Also reduced the text mass from the original. 
I see some positive feedback, which I will use to create a revised version.

	
	Huawei: 
“We need to finalize it with the goal of having the same level of information as for NR in TR 38.803” this is not the common understanding but lets see where we end up with the revision. Actually it is Ericsson who was saying in the other topic thread that this TR shall capture only 7-24 specific information. 
Regarding Annex: the point is the level of details which was not agreeable, not where to put it (5.5.3 vs annex). 
So to summarize some suggestions for the revision: Skip the annex and add significantly reduced content for the low-power, low-cost case into 5.5.3. To help reduce the amount content, you may consider reference to the existing NR TR 38.803 (and then we need to find a solution for the forbidden 38.8xx references).

	R4-2004197
	Ericsson: The need for more data may be ok, but do we need it to draw conclusion for this frequency range. The linear scale figure does not add any relevant information. The relevant trends are coming from the log figure. Please explain a bit more why we need this text proposal.

	
	Huawei: to address the above comments: as long as the SI is running we shall keep the references updated, if those were identified to be modified - as in this case. As the updated figure in the reference material has been modified to capture up to ~1THz, it was observed that the figure readability may be reduced (as we actually derive values from that figure in the following text in the TR in Table 5.4.1-1). For that reason the second “zoom” figure was added in the TP to help the reader understand the process of values derivation.  
Please provide your feedback to decide if the above motivation is OK to you and we can Agree on the TP, or you would prefer to have some refinements in the revision. 

	
	Ericsson: We think that the figures does not add more information that before. What is important is to document the general trends, so we can assume parameters for the coming WIs. Add more data may be ok, but the figure with linear scale we don’t see a need for.



Summary for 1st round 
Open issues 
Refer to 3.4.2.
CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2003756
	Revised to R4-2005178

	R4-2004197
	Revised to R4-2005179



Discussion on 2nd round (if applicable)
	CR/TP/LS/WF number
	Comments collection

	R4-2005178
	Ericsson: I have tried to use feedback from the discussion. The updates are collected into the TP itself. At the end of the contribution a new version is attached. 
Im not using references to other internal TR, text is condensed (removed introduction, parameters, etc). The focus is just of published results. 

	
	Nokia: I think the TP is moving to better direction. I have made further updates to it according to our earlier feedback.

	
	Ericsson: We are ok to compromise with Nokia updates. At the first impression I was suppressed that all figures was removed, since they are based on published data. But in the end we are fine with this version.  
I have improved some editorial issues (figure and table no, hanging paragraph, etc.) and added all example frequencies in table.
I hope this revision will work for all other companies following this topic.

	
	Huawei: Some comments: 
· Performance of reference source: do you have concrete references to the journal papers? If yes: please add. If not: we shall indicate in the text that those are examples. Some proposed text was added in the revision – please review and adjust. 
· Updated figure: can you please add some sentence explaining the two dashed lines indicating various performances? I have attempted to address this in the revisions. Please check. 
· “range was set for below 1 kHz” @Toni: could you please take a look at this text you have introduced? Is seems as some wording issue. Did you meant “from 1 kHz ” as presented in table from Ericsson?
· Some editorials issues to remove the hanging text were implemented.
· One minor issue I was wondering if we shall indicate that the “current performance” shall indicate 2019 – but I guess this is due to the original TP drafting timeline so it shall be ok. 

	
	Nokia: I tried to further clarify the “range below 1 kHz”. I meant that below 1kHz, there are two curves. I also tried to fix some grammatical mishap in the very beginning of 5.5.3.3.

	R4-2005179
	Huawei: The intention of adding the second figure (either in log or linear scale) was to  give more accurate figure in order to ease output power values derivation. However, based on the comments received, we are fine to focus on the trends itself and leave such proposed the details (and the second figure) out of the TP. Therefore the related revision was uploaded, focusing on updated the reference only.

	
	Ericsson: We are ok with this version. Maybe it would be better to focus around the frequency range of interest. The trends for 100 GHz fits better in the coming SI report…

	
	Huawei: I tend to agree with this observation and the same concern actually triggered me to include the second figure (which was limited to range around 7-24GHz). But then one can complain that to see trends it is better to have wider range in the figure. 
Let’s leave this as is now in this version. I think that if we start discussing this based on your thought, we will come back to the original proposal from this meeting. Anyway, if you have some more ideas we will have one more shot next meeting. 



Summary on 2nd round (if applicable)
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005178
	Agreeable

	R4-2005179
	Agreeable




Topic #4: NR BS
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004950
(revision of R4-2003002)
	Nokia, Nokia Shanghai Bell
	TP to TR 38.820: BS classes for 7-24 GHz frequency range
Proposal: TP to provide the conclusion for the 7-24 GHz frequency range this section in the TR.

	R4-2004499
	Huawei
	TP to TR 38.820: ACS
Proposal: TP on ACS for 7 – 24 GHz range, based on the discussion paper.

	R4-2004680
	Huawei
	TP to TR 38.820: Rx IMD
Proposal: TP on Rx IMD requirement for 7 – 24 GHz range.



Open issues summary
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2004950
	Ericsson: Seems to be ok, not much information added. The TP clarifies that the same minimum distances and losses is assumed for the range 7 to 24 GHz which is reasonable.

	
	Huawei: OK

	R4-2004499
	Ericsson: We have not discussed ACS, maybe we need to say in the summary table that the need of ACS is handled in the WI for a specific operating band. Here we need a revision. We think this text is a little bit conclusive before the simulation work in done.

	
	Nokia: ACS would better be frequency-range specific instead of band specific.

	R4-2004680

	Ericsson: No new technical information. Also, this we can handle in the WI per specific spectrum later in the WI.

	
	Nokia: Blocking interferer levels are absolute power for conducted requirements in FR1, they should remain absolute power in 7-24GHz using the same delta on the conducted REFSENS value; contains 'sub-clause' and typo 'eth'.



Summary for 1st round 
Open issues 
CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004950
	agreeable

	R4-2004499
	Revised to R4-2005180

	R4-2004680
	Revised to R4-2005181



Discussion on 2nd round (if applicable)
	CR/TP/LS/WF number
	Comments collection 

	R4-2005180

	Ericsson: Looks ok. Just a minor comment or question. As I remember it was 46 dB ACS, when we did the work for FR1 long time ago. 

	
	Would you please help to clarify the meaning of the phrase ‘when the operating bands are allocated’, does this mean allocated by regulator or allocated in 3GPP spec?

	
	Huawei: 
To Torbjorn: yes, 46 dB is the exact value for FR1, I updated it in the revision.
To Man: I think the answer shall be: Yes, both regulatory and 3gpp. To remove the confusion, the sentence was removed in the revision.

	R4-2005181

	Huawei: Here is an update of the RX IMD TP. From the comments it was a little difficult to understand what needed doing, I have some discussion in the introduction section and made some changes to try to address the concerns. Comments were from Ericsson and Nokia, maybe they could point out in the text if any further changes are needed.

	
	Nokia: 
Nokia’s comment is related to the following paragraph, which seems to indicate the RXIMD interfering signal power level will be relative to the wanted signal power level (as in FR2) even for conducted requirements which currently has absolute interfering signal power levels in FR1.
As the 7 - 24 GHz specification has to cover all BS types it has been suggested in clause 7.4.2.4.2 that the in-band blocking level is set based on the wanted signal to interferer level in the same way as the FR2 levels. As the RX IMD levels are offset from the blocking levels the same approach can be used for RX IMD.

	
	Its more of a general principle. We are not in favor of copying text from FR1 and FR2, instead we think this report shall focus on 7to24 unique stuff. Nevertheless, we are ok.



Summary on 2nd round (if applicable)

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005180
	Agreeable

	R4-2005181
	Agreeable



