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R4-157151
On MSD and antenna port coupling






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

In this contribution we discuss the antenna port coupling assumed for deriving minimum requirements for receiver performance in conducted mode. For Discussion.

Discussion: 

Decision: 

The document was Noted.

R4-158063
Coupling of primary and diversity antenna ports
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Source: Qualcomm Incorporated

(Replaces )

Abstract: 

Revisits the idea of injected coupling between primary and diversity Rx antenna ports

Discussion: 

Decision: 

The document was Noted.

R4-158064
Potential solutions for antenna isolation
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Source: Qualcomm Incorporated

(Replaces )

Abstract: 

Discusses objectives and potential solutions for antenna isolation

Discussion: 

Decision: 

The document was Noted.

Testing
R4-156963
Antenna coupling and UE testing
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Source: ANRITSU LTD

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was Noted.



R4-157052
On Introduction of Antenna Isolation for RF Tests
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Source: ROHDE & SCHWARZ

(Replaces )

Abstract: 

In the current Refsense calculation an antenna coupling of 10 dB is assumed. 

The implementation of a dedicated coupling between the antenna ports of UE poses several challenges on the test system. 

Discussion: 

Decision: 

The document was Noted.

Refsens

R4-157941
Single carrier REFSENS degradation versus antenna isolation
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Source: MediaTek Inc.

(Replaces )

Abstract: 

In this contribution, we provide the analysis of FDD single carrier Tx induced REFSENS degradation as a function of antenna isolation between the main and diversity paths.

Discussion: 

Decision: 

The document was Noted.

R4-157347
On MSD and REFSENS definition including diversity path
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Source: SoftBank Corp.

(Replaces )

Abstract: 

For Approval

This paper is to review the current argument and propose what to do as a next step.

[Proposal-1] Firstly we should agree on (1), i.e. talking about real world or conductive test.

[Proposal-2] For the time being, we should focus on conductivity testing.

[Proposal-3] Provided we fail to find a rational method for conductive testing, we might consider not to test REFSENS/MSD cases where Tx – diversity Rx plays a dominant role.
Discussion: 

Decision: 

The document was Noted.

CRs
R4-157169
REFSENS calculation assumption
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Source: TeliaSonera AB
(Replaces )

Abstract: 

REFSENS calculation assumption

Discussion: 

Decision: 

The document was Noted.



R4-157170
REFSENS calculation assumption





36.101
  CR-3304  rev  (Rel-9) v9.22.0





Source: TeliaSonera AB

(Replaces )

Abstract: 

REFSENS calculation assumption. Cat A

Discussion: 

Decision: 

The document was Withdrawn.



R4-157171
REFSENS calculation assumption





36.101
  CR-3305  rev  (Rel-10) v10.20.0





Source: TeliaSonera AB

(Replaces )

Abstract: 

REFSENS calculation assumption. Cat F

Discussion: 

Decision: 

The document was Noted.



R4-157172
REFSENS calculation assumption





36.101
  CR-3306  rev  (Rel-11) v11.14.0





Source: TeliaSonera AB

(Replaces )

Abstract: 

REFSENS calculation assumption. Cat A

Discussion: 

Decision: 

The document was Withdrawn.



R4-157173
REFSENS calculation assumption





36.101
  CR-3307  rev  (Rel-12) v12.9.0





Source: TeliaSonera AB

(Replaces )

Abstract: 

REFSENS calculation assumption. Cat A

Discussion: 

Decision: 

The document was Withdrawn.



R4-157174
REFSENS calculation assumption





36.101
  CR-3308  rev  (Rel-13) v13.1.0





Source: TeliaSonera AB

(Replaces )

Abstract: 

REFSENS calculation assumption. Cat A

Discussion: 

Decision: 

The document was Withdrawn.

Way Forward
R4-157177
WF on antenna isolation and REFSENS / MSD
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Source: TeliaSonera AB

(Replaces )

Abstract: 

This input summarizes the finding on the REFSENS calculation and antenna isolation so far and suggests a WF

1. Add text to TS 36.101 that for disconnected antennas such antenna coupling does not exist (basically clarify the we are not doing OTA)

2. Use antenna ports as reference point for the maximum allowed coupling when calculating REFSENS. 

· Maximum coupling between main path and secondary path

· Maximum coupling between main Tx and Rx path 

3. Study actual coupling values in terminals from REFSENS measurements on various bands. In Rel-14 start TR as DOCOMO suggested in R4-156016
Discussion: 

Decision: 

The document was Noted.

LS
R4-158062
LS on Antenna port isolation assumption
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Source: Qualcomm Incorporated

(Replaces )

Abstract: 

LS to RAN5 on antenna isolation

Discussion: 

Decision: 

The document was Withdrawn.
Discussion

Test method

	R4-158063
	Coupling of primary and diversity antenna ports
	Qualcomm Incorporated
	discussion

	R4-156963
	Antenna coupling and UE testing
	ANRITSU LTD
	discussion

	R4-157052
	On Introduction of Antenna Isolation for RF Tests
	ROHDE & SCHWARZ
	discussion


TeliaSonera:  Seems passive coupling is difficult.  Anritsu suggests emulation approach.  Qualcomm suggests LS to RAN5

Skyworks:  Challenges comes from 10 dB, larger value would be easier, say 20-30 dB.  10 dB maybe is not feasible, but not clear what the tolerance is.  Support quantifying this.

Nokia:  Don’t see the need to send LS to RAN5 as Anritsu and R&S have already expressed their view.

R&S:  Have looked at 10 dB, but haven’t checked other values.  If we look at feasible value instead, there might not be meaningful reflection of real UE.
TeliaSonera:  Partly agree with R&S.  Would prefer to decide on the value later.  For now, should keep the 10 dB.

Nokia:  Agree with R&S and TS.  10 dB is roughly justified.  20-30 dB doesn’t make sense if it is only to make the testing feasible.

Skyworks:  Agree with 10 dB, but point out that if value is larger, might be more doable.  Not clear that tolerances have been quantified.

Intel:  Have previously studied and current refsens works perfectly except for some cases such as MSD.  Changing the entire method for refsens doesn’t make sense.

TeliaSonera:  Passive coupling seems not feasible.  Can we consider emulation?  No need to consider the value now.

Skyworks:  Have been doing some studies, and would like to continue to explore the passive coupling approach.  We need a conducted test.

Ericsson:  Should not introduce passive coupling.  There are many other parameters to influce antenna performance.  This is a NF test.

R&S:  Should not further consider passive coupling.  It is not feasible.  

Qualcomm:  Agree with Intel that scope should be reduced to those cases that are significantly impacted.  We have observed that 10 dB is not feasible, but not clear that other values might still be feasible.  Recommend sending LS to RAN5.

Chair:  Suggest that two companies (Qualcomm and Skyworks) provide inputs on further study on passive coupling, but that is not the majority view of the group to have this as a WF.  
R&S:  Companies should consider connection diagrams of RAN5 in this further study.

Chair:  Can Anritsu provide more information about emulation approach?

Anritsu:  Would need to understand what interferers and what are characteristics?  Is it the fundamental?  What signal power level, etc.

Qualcomm:  Would need to agree with parameters for emulation.

R&S:  Emulation is more feasible than passive coupling.  Can look at this only for affected cases such as MSD.  Are the two companies looking for more simulation for other values?

Ericsson:  What is the intention of passive coupling?  Is it to get agreement between measured and calculated for network coverage planning?  Or to verify the performance of the diversity receiver?  Emulation would not be sufficient to verify the linearity of the receiver and would yet be another artificial method.

Nokia:  Would we measure and digitize Tx signal and inject that into the diversity Rx?

TeliaSonera:  Not clear, but ideally, emulate exactly what is in the calculation but there may be practical limits.  Refsens is a UE test, not for network planning

Softbank:  There is no perfect way except for OTA.  Injected signal is not real signal from Tx so not correct.  Need a compromise.

Qualcomm:  What do we emulate?  Fundamental, harmonics, Tx noise?  Dynamic range and linearity of the generator may not be capable.  Don’t think this is feasible.  This is a UE test, but we think operators also use this for network planning.  OTA testing is an option, but also need conducted testing.

Intel:  If we inject harmonic, it is clear what the outcome will be because it is simply an interferer.

Chair:  Suggest that companies provide contributions for the next meeting on coupling and emulation.

Refsens calculation

	R4-157169
	REFSENS calculation assumption
	TeliaSonera AB
	CR

	R4-157347
	On MSD and REFSENS definition including diversity path
	SoftBank Corp.
	other

	R4-157941
	Single carrier REFSENS degradation versus antenna isolation
	MediaTek Inc.
	discussion

	R4-157151
	On MSD and antenna port coupling
	Ericsson
	discussion


Dish:  Ant isolation is only an issue when you have MSD.  Not significant to refsens.  Not a problem in Rel-8 since there was not CA and MSD.  Isolation is more an issue with larger MSD.
TeliaSonera:  Support Softbank input.  There seems to be contradiction in MTK paper and our previous paper on Band 20 refsens.  10 dB ant isolation does matter for refsens.

Nokia:  Agree with MTK and Dish.  Suggest that we only look at CA cases with MSD. Identify cases where diversity path plays a role and then work on those.
Qualcomm:  Agree with MTK.

Ericsson:  Not only refsens, but all the other Rx requirements that are impacted by diversity part and isolation assumption.  Agree that in the cases of limited Tx noise, then there is little difference.  One of the differences between refsens and measured margins is that we used WCDMA data when LTE was specified.  This is the main reason that explains the difference for refsens, not the isolation.  For MSD and other requirements, isolation has bigger impact.

TeliaSonera:  Can MTK provide simulation for Band 20 the impact of antenna isolation for 10, 20, 30 dB?

MediaTek:  It is already shown in our paper.  We restrict UL RB for refsens, so Tx noise has little impact on DL.  

Intel:  Reiterate that impact is only for MSD, or in cases where there is Tx impact to Rx.  Many companies have already shown it is only these two cases that have issues.

Chair:  What about TS’s CR on a note?

Intel:  Would you agree that there is no need in Rel-8?  Information about how refsens is calculated is not appropriate for TS, but maybe for TR.  Test setup is already in 36.521.  Don’t agree that statement is accurate.

Way forward

	R4-157177
	WF on antenna isolation and REFSENS / MSD
	TeliaSonera AB
	other

	R4-158064
	Potential solutions for antenna isolation
	Qualcomm Incorporated
	discussion


TeliaSonera:  Difficult to see a WF if even companies don’t want to have the note in the TS.

Huawei:  Not testing the MSD cases has been brought up before and might be an option to consider

Ericsson:  Propose that we do not introduce artificial coupling.  Also propose that instead of 10 dB, that for conducted testing, we assume 20 dB.  This would be the new baseline for CA.

MediaTek:  Most controversial is 2UL MSD.  We propose to keep the MSD in the spec, but advise RAN5 not to test it.  Can still be used an information for network deployment, but not as valuable as a test if there is discrepancy in test setup from calculation.

Skyworks:  In addition to QC point in their presentation, front-end components also need a means for verification by conducted requirement

Qualcomm:  Not testing very large MSD values is interesting.  Should RAN5 formally provide the input on testing?

R&S:  Ericsson proposal could be a good WF as capturing the issue and not overcomplicating what we have today

LGE:  Support MTK and QC proposal that large MSD is not tested in RAN5

Intel:  Agree that we should not introduce artificial coupling.  Antenna isolation of 10 dB still is the value reflecting reality.
Vodafone:  Strange to hear a proposal of not testing.  If not tested, why do we need a requirement at all?  We need to change the definition of the requirement and acknowledge limitation in testing.

MediaTek:  Agree with concern from Skyworks.  For 2UL MSD analysis, found that dominate component is PA forward mixing.  We have many other tests covering PA nonlinearity so it is already checked.

Conclusions

TeliaSonera:  Many different opinions.  We do not appear to be converging.  Difficult to find a WF.
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