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0 Offline discussion agenda

1st and 2nd offline discussion

Date: 22. August (Wed) 
Time: 13:30 to 14:00 (UTC+1), 16:30 to 17:00
Participants: R&S, Qualcomm, Anritsu, Orange, PCTest, Keysight, NTT Docomo
	Agenda item
	Descriptions

	1
	Common test setup and assumptions


3rd offline discussion

Date: 24. August (Fri)

Time: 8:30 to 11:00 (UTC+1)

	Agenda item
	Descriptions

	1
	Collect views/ concerns on common test setup and assumptions

	2
	Summarization into high level assumption/ issue/ question


1 Common test setup assumptions
1.1 Common test setup
Discussions at the 1st and 2nd offline:
Maximum transmittable power of power amplifier (P1dB, IP3, etc.) (DL power output)

KS / RS : P1dB from Anritsu is too optimistic. (36 dBm at 28 GHz range, 32 dBm at 39 GHz range)
It seems that values are not covering lower frequency. 


Also n259 should be considered.

Design of different measurement paths depending on bands might cause an issue when we introduce another frequency band.

Band dependent approach (different path to measure depending on frequencies) might increase the complexity of the system.
Typical values in the datasheet should not be referred and the design should be based on the detailed information from the PA vendor.

Qualcomm : Do we need to specify more detail? (frequency)
Orange : Optimizing the path depending on bands or region? 
PCTest: How can we compare the P1dB though each TE vendor makes different systems?

NF of the LNA (UL measurement)

Conducted loss between PA/LNA and measurement antenna

Measurement antenna gain + free space path loss

Distance between measurement antenna and DUT for DFF and distance of measurement antenna to reflector for IFF

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) 

Supported DUT size
Variety of test setups
Additional link antenna(s)
Paths for FR2a (n257, n258, n261) and FR2b (n260, [n259])
Additional limitation of design with spurious test setup
Treatment of band n259 (40.5 GHz to 43.5 GHz)

QC: As a starting point of release 15 activity, we should eliminate n259 from estimation of MU value.
RS: Concern with the possibility that n259 will be introduced soon in Release 16 and it will be introduced with the release independent manner. 
Apple: At first as Rel-15, propose to start from 4 bands (n257, 257, 260, 261). TE vendor might better think about the upgrading of n259, though.
KS: If we go just from 4 bands, then we do not need to estimate the upper and lower edge of FR2a and b (i.e. 22 GHz or 45GHz.)
Anritsu : From the MU estimation view, work can be done by 4 bands. But from POV of common test setup, it might be broader range.

Maximum size of DUT which can be tested by black box approach

MVG: For DFF, we need to think of the antenna size, too.


KS: We need to compare the same antenna aperture size.

Apple: 17 inch laptop as DUT size. (5cm antenna aperture size).




Hand held UE with larger than 15 cm (Diagonal).

KS: Prefer 3 stage type analysis.

start from 15 cm UE,  next 30cm, then 17 inch.

Anritsu: Device size has an influence on the relaxation of low PSD test case, which is related to regulatory requirements. (Issue with the time plan of the decision of regulatory requirement.)
R&S: If we start designing system for 15 cm DUT size, system would be optimized for 15 cm, and then there will be a bigger MU values for 30 cm DUT. 

Anritsu: What kind of relaxation should we consider from, worst case or 15 cm?
Docomo: From POV of operator, most regulatory requirement is difficult to change later even large TT/MU are found with 30 cm DUT.

KS: We need to have 15 cm DFF/IFF MU and 30 cm IFF MU. 
2 High level assumptions, issues, questions
Outcome from 1st and 2nd offline discussion

Views/Concerns
· n259 should be included when considering power amplifier characteristics.

· 36 dBm at 28 GHz range, 32 dBm at 39 GHz range P1dB is too optimistic. 
· Design of different measurement paths depending on bands might cause an issue when we introduce another frequency band.
· Band dependent approach (different path to measure depending on frequencies) might increase the complexity of the system.
· Typical values in the datasheet should not be referred and the design should be based on the detailed information from the PA vendor.
· As a starting point of release 15 activity, we should eliminate n259 from estimation of MU value.
· Concern with the possibility that n259 will be introduced soon in Release 16 and it will be introduced with the release independent manner.
· At first as Rel-15, propose to start from 4 bands (n257, 257, 260, 261). TE vendor might better think about the upgrading of n259, though.
· If we go just from 4 bands, then we do not need to estimate the upper and lower edge of FR2a and b (i.e. 22 GHz or 45GHz.)
· From the MU estimation view, work can be done by 4 bands. But from POV of common test setup, it might be broader range.
· For DFF, we need to think of the antenna size, too.

· We need to compare the same antenna aperture size.

· 17 inch laptop as DUT size. (5cm antenna aperture size).

· Hand held UE with larger than 15 cm (Diagonal).

· Prefer 3 stage type analysis.

Start from 15 cm UE,  next 30cm, then 17 inch.

· Device size has an influence on the relaxation of low PSD test case, which is related to regulatory requirements. (Issue with the time plan of the decision of regulatory requirement.)
· If we start designing system for 15 cm DUT size, system would be optimized for 15 cm, and then there will be a bigger MU values for 30 cm DUT.

· From POV of operator, most regulatory requirement is difficult to change later even large TT/MU are found with 30 cm DUT.
· We need to have 15 cm DFF/IFF MU and 30 cm IFF MU.
Questions
-  
How many varieties of frequencies should we make assumptions on P1dB with power amplifiers? 

· Treatment of band n259 (40.5 GHz to 43.5 GHz)?
· Optimizing the measurement path depending on bands or regional requirement?
· How can we compare the P1dB though each TE vendor makes different systems?
· What kind of relaxation should we consider from, worst case or 15 cm?
Discussions at the 3rd offline (Fri)
High level assumptions

· Which approach should we finalize analysis of MUs?

Option 1: Analysis based on band dependent approach. 

Option 2: Analysis based on band agnostic approach.
QC: Implementation issue of each TE vendor. Difficult to conclude now. Should 2 options remain.

We can put all the options and compare the analysis.

KS1: 

KS2: We are not saying we only derive one value. But depending on the options above, we might have different MU values even with the different frequency because of the different implementation of test system..

RS: Is this question only for frequency? 

Anritsu: This is difficult to select options for common test setup. We can run the trade-off analysis and provide values based on our own assumption. It is 
PCTest: The TE vendors can provide either way as far as we can agree on.  
· Suppose analysis are conducted based on band dependent approach, which frequency point shall we estimate MU values?
Option 1: Per band (n257, n258, n260, n261)
Option 2: Both edge of FR2a and FR2b (22.65 GHz, 31.1 GHz, 35.4GHz, 45.1GHz)


Option 3: other (e.g excluding band n259)

Option 4: 800 MHz extended to each FR2a and FR2b. (23.45GHz, 30.3GHz, 36.2GHz, 44.3GHz)


Option 5: Additional analysis needed at centre of 30.3 GHz and 36.2 GHz?? (for band agnostic approach)


Option 6: 23.45 GHz, 32.125GHz and 40.8GHz (for band agnostic approach)

KS: Prefer excluding band n259. 


RS: ACS is also related. 


KS: Extending 1.6 GHz does not have to be applied any more. 

Apple: Prefer option 2. 

Orange: To compare cost, can we have multiple estimation based on multiple options from each TE vendor?



Anritsu: Considering the timeframe till October, it is challanging.


Orange: We would like to request at result least 2 options from each vendors.


RS: To compare the result from TE vendors, we should have results based on common frequencies.


QC: Prefer to cover whole FR2 frequency range.  


Anritsu: If company choose band agnostic approach, option 6 is the choice.



In the case we choose band depending approach ,still 2 frequency can be compared (23.45 GHz, 40.8GHz)




Band dependent approach has to state which other frequencies to be analysed.


RS: For band dependent approach, clear statement is needed which band is covered and which is not.

Apple: Not agreeable to opt 6, Should consider worst case. Concern  that TT might not be change even with band n259 case. If TT can be changed, it is acceptable.


KS: Same as the LTE case, we can do further analysis later.

KS: In LTE we had different TT per frequency range.


Apple: In FR1, TT is same throughout the whole range though some frequency is lower than LTE.


Docomo: We should focus only on MU value. TT discussion might be the different phase.

Agreement 


Option 6 for band agnostic approach.

Additional 800MHz has to be considered even with the band dependent approach.

Band dependent approach has to state which band is covered and which is not,
· Necessary MU values and DUT size?

15 cm DUT for DFF/IFF 
30 cm DUT for IFF

RS: Should compare values for 15 cm DUT for DFF/IFF. Then extend to 30 cm DUT for IFF.


QC: Which size is the CPE?



Telecom Italia: It depends on the battery size, etc. Maybe 30cm. We can reconsider whitebox approach.


QC: We can make a list of assumptions and let know RAN4 if needed. 

KS: As for whitebox approach, chipset vendors opposed to the decision in RAN4. So we have no idea whether we can come back again.


PCTest: We should derive both 15 and 30 to compare the impact and make an intelligent decision.


RS: When white box approach  is applyied, then the DUT has to be in the QoQZ?

KS: If the antennas are not collocated, both have to be in the QoQZ. Prefer to discuss based on the previous agremennt (Black box approach).


Agreement 


15 cm DUT for DFF (mandatory until SS vendor won’t bring values by the October meeting.)
15 cm DUT for IFF (Optional)
30 cm DUT for IFF (Optional)
For IFF MU value, TE vendor need to clearly state which DUT size is optimized for the system. (what size of QoQZ or reflector are designed for )



If no MU data for 15 cm DFF is provided by AH #3, then IFF 15 cm DUT MU will be the threshold.



If no MU data for 15 cm DFF is provided by AH#3, SS vendor shall bring MU data for 15 cm IFF at AH #3.


Whitebox and Black box approach discussion is still open 

· Which MUs for test cases do SS vendors need to bring at AH #3?

KS: We will try to provide MU values for Priority 1 and 2. But still have concerns.
Anritsu: Same as KS. Unless we provide any values, we can’t start comparing values and 

· Documentation of how MU was derived?

PC test: For each term there must be evidence.

Verizon: Very important that SS vendor reach some agreement by deadline. But is there any backup?


 PCTest: JCGM 100 (2008) for reference.
Agreement 

For each term there must be proper documentation and evidence. (experimental data, simulation result, datasheet, research papers, JCGM 100 (2008),etc.)

In a case there is a difficulty in providing the detail, provide the justification instead.
· What kind of relaxation should we consider from?

Option 1: Worst case 

Option 2: 15 cm DUT

RS: We have already decided to compare 15cm DUT.

KS: We cannot decide until we will see the actual value (low PSD/ High PSD case). 
· For IFF, from which system should we derive MU for 15 cm DUT?
Option 1: a system optimized for 15 cm DUT

Option 2: a system optimized for more than 15 cm DUT (e.g. 30 cm)
· Treatment of MUs for low PSD test cases?
Option 1: Apply some relaxation (e.g. level which 10 dB SNR can be obtained)

Option 2: Simply calculate values except for extremely low SNR test cases. (Off power / Spurious emission UE co-existence/ On-Off time mask, etc.)
High level issues

· Regulatory requirements are difficult (impossible?) to be revised once specification is finalized.
· Regulatory requirement cannot be relaxed in some regions. (comment during online session)
High level questions

· Is the community fine to be provided separated test system?

e.g. 1) IFF test system optimized for 15 cm DUT size or bigger DUT size.
e.g. 2) 2 or more systems to measure in-band and out-of-band test cases. 

-
Maximum size of DUT which can be tested by black box approach?

-
If the regulatory requirement cannot be relaxed, then how can we decide MU values for low/high PSD test cases?
· What kind of relaxation should we consider from?
Option 1: Worst case 

Option 2: 15 cm DUT

· Is the community fine if the inter-band CA (FR2a and FR2b) test is not possible?
Even higher level assumption
· Output at the October adhoc meeting?

Agreement at RAN5 #79 -> Completion of MU values with Priority 1 and 2 test cases

3 Action items 
SS vendor shall provide contribution at the AH #3 based on the agreement made in section 2.
Additional conference call prior to AH #3 by companies. (optional)
4 Reference
[1] R5-184424, “Common test setup for FR2 measurement uncertainty estimation”, Anritsu, RAN5 #80, Gothenburg
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