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0 Teleconference agenda

Date: 24th July 2018
Time: 9:00 to 11:00 (UTC +1: France and Germany), 16:00 to 18:00 (UTC + 9: Japan)
Participants: Keysight technologies, Rohde & Schwarz, MVG, Anritsu
Materials for discussion:

1) Common-test-Setup_Anritsu_rev2.xlsx

2) Amplifier_20180720_rev1.xlsx
	Agenda item
	Descriptions

	1
	Common test setup and assumptions

	2
	Restrictions of low/ high PSD test cases, SNR and components

	3
	Action items towards August meeting?


1 Common test setup and assumptions
1.1 Common test setup (block diagram)
Discussions:
Anritsu: Refer to Common-test-Setup_Anritsu_rev2.xlsx for blocks.
General topics
Keysight (A): We need to confirm groups (RAN4 or RAN5) whether we need to provide one complex system which covers all the RF test cases even though it might require more relaxation of requirements, or it is acceptable to separate systems.  From industry perspective, would the industry be OK to have two test systems in order to cover total set of test cases? 

Anritsu: Anritsu thinks it’s not feasible (cost PoV…)  to cover all of the TCs by one system. Does any company think it is possible? (No response). We maybe keep discussing this topic on e-mail.

Keysight (A): We have to set a road on how to set the test points earlier than later. If, in two meetings from now, we realize we are running out of dynamic range with our test system to test low PSD test cases, we will have a difficulty in RAN5 to convince them change the test points  
Keysight (B): As far as I know RAN4 decided to delegate the analysis of some feasibility issues regarding low PSD requirement to RAN5. As soon as RAN5 concludes something with this analysis, we need to go back to RAN4. Key point here is what kind of test setup we would define for these test cases. 

Anritsu: Starting point should be the common test setup. Without this consensus, we cannot agree this feasibility study with the same level. And there is a concern if we take this procedure to go back to RAN4 and RAN5, we won’t be able to complete the MU work by the end of November. 
MVG: More complex test system will have higher MU and everyone is not happy as it is.
Anritsu: This kind of discussion is feasible based on ideas provided from each company. Anyway we have to finalize the common test setup in August. So we somehow need to provide our ideas from each company.

Keysight (A): System Diagram seems still very complex. All we afraid are that we are running out of dynamic range very quickly. 
R&S : For UE co-existence in the excel sheet, in principle when UL power presents, we bypass UL signal (looking in Anritsu’s block diagram). But if we use the bypass, how do we measure this very low system level requirement of -50 dBm/MHz for UE co-existence. (In a case we use the path of LNA, it can be overloaded.) 
Anritsu: In that case, can that be said that UE co-existence test is impossible?
R&S:  I think so. Anritsu is saying that measurement is possible because there is SNR left of 5dB margin. But you are not taking account of an effect of filtering which is needed. Assuming the loss between Antenna and LNA only 3dB is too optimistic though you typically apply 10dB loss.  Not consistent with other test cases.
Keysight (A): We need to make sure we do all the homework ahead of time and propose something that is acceptable to industry, not just to our company’s bottom line.
Agreements: 
1.2 Assumptions

Discussions:
1) Analyze if the detail level of switch box assumptions impacts the mismatch MU, dynamic range and measurement device MUs, and how much?
Anritsu:  Considering the current situation that designs of test setups in each TE vendor may vary, we prefer just to provide total mismatch MU and compare them in August.  
R&S:  For total mismatch MU, is this taking into account of elimination of the matching pair of mismatches? Separate one number for the calibration stage and one number for the measurement stage? Or do you bring up a combined number of calibration and measurement stage?

Keysight: You have already shown that if we don’t do a smart substitution of elimination approach, the mismatch MU terms can be 4 or 5 dB range. We ought to do things properly which means that we eliminate common terms. 
Anritsu: Last time we calculated mismatch in RAN4, we tried same thing that R&S proposed. So we calculated total mismatch by eliminating the overlapping factors.

MVG: 
2) Maximum transmittable power of power amplifier(P1dB, IP3 etc) (DL power output)
Anritsu: Refer to another Excel file "Amplifier_20180720_rev1.xlsx".
R&S: 
Keysight: 

MVG: 
3) NF of the LNA (UL measurement)
Anritsu: Refer to another Excel file "Amplifier_20180720_rev1.xlsx".
R&S: 
Keysight: 

MVG: 
4) Conducted loss between PA/LNA and measurement antenna
Anritsu: 10 dB (excluding antenna gain) between PA and measurement antenna.
R&S: 
Keysight: 

MVG: 
5) Measurement antenna gain + free space pathloss
Anritsu: Approximately 10 dB (antenna gain) - 61.8 dB (Free space path loss) @ 29.5 GHz, 11dB - 64.5 dB @ 40 GHz
R&S: 
Keysight: 

MVG: 
6) Distance between measurement antenna and DUT for IDFF and distance of measurement antenna to reflector for IFF
Anritsu: 1 m from measurement antenna to reflector for IFF. 0.3m or 0.6 m from measurement antenna and DUT for DFF (depend on FR2a or FR2b)
R&S: 
Keysight:  This is a nice to have concept. But that takes into account some kind of dynamic measurement distance type setup. Moving somehow the measurement antenna close to the DUT for lower frequency, I just don’t think it is realistic. We probably just have to pick up one measurement distance for entire FR2. 
It requires another positioning system which really needs to be accurate. I just don’t think this is a practical type system to change the measurement distance. 
MVG: Agree with Thorsten. MU gets complicated. When we keep changing range length, we need to quantify the QZ.  
7) Presence of components inside the OTA chamber during quality of the quiet zone evaluation (e.g. E-UTRA anchor antenna, additional FR2 link antenna, power supply cables)
Anritsu: Positioner, LTE anchor, FR2 link antenna, [Power supply cable]
R&S: 
Keysight: 

MVG: 
Others)

8) Supported DUT size
Anritsu: 30cm maximum by IFF, (15cm maximum by DFF)
Keysight: We should state that IFF can cover 30cm or more devices. But for this analysis, we should look at 15cm type devices with the DUT antenna category 1, 2, and 3. But number for IFF could potentially be different depending on 30 cm vs 15 cm QZ. My suggestion would be, high level analysis should take into account just 15 cm QZ (for IFF and DFF). 
MVG:  Agree to compare 15 cm QZ IFF and DFF. 
Keysight:  Looking at MU is one thing, but looking at a feasibility of test cases, suppose we can cover 15cm UE with a smaller system and smaller path losses, then we can gain 3dB of dynamic range if we go with 15cm IFF vs 30cm IFF. And that could make and break a test case. 
R&S: It is possible to have a larger MU of the QZ which allow 30cm IFF compared to 15cm IFF because in principle if one keeps a size of the reflector and a distance between feed antenna and reflector, so not optimized QZ for 30cm. Then we could have similar path loss and of course then quality of QZ will be degraded and moving more to the side of higher MU and feasibility. This depends how one designs the system. 
MVG: I know in CTIA for larger device they do allows a higher MU.

Anritsu: Size of the DUT depends on the request from the group, operator and UE vendors, we should also ask about this to the group. Until then we should provide some varieties in analysis. It does not have to cover whole things. If you prefer, you can bring MU budget with 15cm DUT size. But anyway  if you can, I prefer comparing some data from companies in August meeting even though it might not under the common setup. In the August meeting Anritsu will try to bring MU values along with the common test setup.
MVG: How will you treat the (MU) terms which are still in the square brackets? Concern that we still have these in square brackets. I do think that we are going to have an offline meeting to have them resolved before August meeting. 
9) Variety of test setups
Anritsu: We separated the test setup into two, one for in-band test, and the other for spurious test.
R&S: Your document is saying that you are separating the variety of test setups (separating spurious and in-band).

Does that mean that you are going to separate chambers? 

Anritsu: It is dependent on the implementation. But we would like to use the same chamber at least.
R&S: Are all the component (for both spurious test and in-band) put in the chamber when you quantify QQZ?
Anritsu: Basically thinking that we switch / replace them every time we change the frequency range.
Keysight: 

MVG: 
10)  Additional link antenna(s)
Anritsu: In addition to the LTE anchor antenna, we assume that a link antenna(s) for FR2 might be needed. Considering the performance of UEs based on 50%-ile spherical coverage requirement, there is a chance that link failure might occur with FR2 signals even though Tx only UBF is working. This depends on the decision that we will utilize test mode or not.
MVG: Wondering why this needs to be defined for this exercise for the MU?

Anritsu: This is for the work of quantifying the quality of QZ. If we have to think about components in anechoic chamber, in my understanding, we have to put everything in the anechoic chamber when we calculate quality of QZ.

MVG: It depends on the implementation. And we are not going to measure QZ before August?
Anritsu: It is also one of the element that we should decide when we fix the common test setup. Otherwise we cannot start the exercise to quantify the quality of the QZ.
Keysight: Agree that FR2 link antenna should be into it.
Keysight: We agree that it is vender specific. But we all agreed to finalize MOP and REFSENS MU budget in coming meetings and that means we have to finalize the quality of QZ.
Anritsu: Agree it is a vendor specific but what I would like to say is when we compare values of QQZ, we have to know whether we put the link antenna or not. Otherwise we cannot compare the value itself. Maybe we do not have to decide whether to include link antennas for FR2 in the common test setups. Maybe it is enough when you provide that information (what is inside of anechoic chamber) when you bring the QQZ value.

R&S: 
11) Paths for FR2a (n257, n258, n261) and FR2b (n260, [n259])
Anritsu: Conducted part including measurement antenna is separated in two, one for FR2a, and the other for FR2b. (Both for in-band and spurious tests)

This is caused by the performance of commercially available power amplifier.

Otherwise test cases which are related to the maximum input power and ACS case 2 will have to accept additional relaxation of test requirements.

Low PSD test cases will also be influenced due to the additional decrease of SNR .

This also means we cannot conduct a test for FR2 inter band CA (FR2a + FR2b).

   Solution 1: Additional relaxation of test requirement

   Solution 2: Limit of DUT size.
R&S: 
Keysight:  
MVG: 
12) Additional limitation of design with spurious test setup
Anritsu: For some UL paths for spurious emission test, two paths are needed for the same frequency range to avoid unwanted high power input to LNAs. One is for Tx spurious test (through), the other is for Rx spurious test (with LNA).

Because of the restriction of minimum peak EIRP (+43dBm) requirement, we must take account of a possibility that a high power input might be received in a case of Tx spurious emission test. However measurement paths for frequency range from 18 GHz to 50 GHz cannot equip filters in the paths.

For other UL paths whose frequencies are away from carrier frequency, LPF or HPF can be used.
R&S: 
Keysight: 

MVG: 
13) Treatment of band n259 (40.5 GHz to 43.5 GHz)?
Anritsu: Do we need to take account of undefined band n259? (Especially the path loss for 43.5 GHz.)
R&S: 
Keysight: Considering the release 15 does not have band up to 43.5GHz defined, the question is should we continue?
But our agreement in place was to look at 45.1 GHz (related to 43.5GHz. 43.5GHz +/-800MHz*2).
Anritsu: If this band will be introduced in Release 16, I’m afraid that we might need to develop the equipment supporting n259 in addition to band n260. 
Keysight: All the works that we have to do this year have to be all the way up to 45.1 GHz in terms of measurement uncertainty, quality of the quiet zone, characterizing things. It might be easier to characterize the systems if we don’t go up to 45.1 GHz which is due to n259. But maybe reversal might be too late.
Anritsu: Anyway we welcome views on this topic from companies.
MVG: 
Agreements: 
2 Restrictions of low/ high PSD test cases, SNR and components
2.1 Power amplifier and achievable maximum input level 
Discussions:
Anritsu: Refer to Amplifier_20180720_rev1.xlsx for results of Anritsu analysis.
R&S:  Some of the amplifiers in the list have waveguide connector. (Need to take care when implementing the actual setup.) Also some of the P1dB values are typical just limited to the specific frequency.
Anritsu: What we would like to show in the list was just to show the typical feasibility. We are not saying that we are going to use these components. But we agree that we need to take account of the frequency characteristics.

Keysight:  
MVG: 
Agreements: 

2.2 SNR
Discussions:

Anritsu: Refer to Amplifier_20180720_rev1.xlsx for results of Anritsu analysis.
R&S: 
Keysight:  
MVG: 
Agreements: 

3 Action items towards August meeting?
Keep a discussion via e-mail.
One more conference call somewhere around a week of August 6th. 
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