Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #76
( R4-155419
Beijing, CN    August 24th – 28th , 2015
Agenda Item:
7.41
Title: 
Minutes of Antenna isolation and MSD ad-hoc
Document for:
Information
Introduction
· RP-151108, Way forward on MSD calculation for CA and CA_3A-40A/ CA_3A-40C approved
· RAN4 shall study the “antenna coupling” /”antenna port coupling” which is needed for the MSD/REFSENS calculation.  RAN4 is expected to resolve the MSD technical discrepancies before end of Release 13
· Based on specific operator requests (on a per band-combination basis), the values of the completed CA combinations with MSD issues shall be reconsidered (based on normal RAN4 approval procedure) for Release 14 specifications,  to align with the corrected MSD assumption
· The general principle is that MSD calculation for ongoing CA combinations with MSD problems shall be based on the corrected MSD assumption in Rel-13
· The current MSD values in the brackets that are captured in the submitted CR for CA B3+B40 at RAN#68 (RP-150668 and RP-150673) are accepted and the CRs are approved to close the two CA Wis. Further inputs for CA B3+B40 at RAN4#76 will be taken into account in finalizing the MSD values
· Agenda 7.41 will be used for further inputs
Document list
Discussion documents
R4-153970
On Tx-Rx coupling assumption on diversity path





Source: SoftBank Corp.

Abstract: 

This paper is to present some observations on the issue. Observations include: 

1)
“Conductive” measurement does not correspond to current MSD definition well,

2)
Relation to TRP/TRS should be sought for.

Discussion: 

Decision: 

The document was Noted
R4-154080
Discussion of the antenna ISO for UE RF analysis





Source: Huawei, Hisilicon

Abstract: 

This contribution provides some views on the antenna ISO issue.

Observation 1: Given the variety of UE implementations and form factors, it seems difficult to arrive at one value for antenna ISO. If one has to be picked, the existing assumption of 10dB seems reasonable.
Observation 2: Usually the conducted ISO between Primary/Diversity paths is large enough to not impact the final radiated antenna ISO.

Observation 3: For single carrier and CA REFSENS with no MSD, no changes for the requirements/test are needed due to the antenna ISO discussion. Not all of the carrier aggregation’s MSD are closely correlated to antenna ISO assumption.

Observation 4: Conducted REFSENS requirement can be the reference to OTA radiated performance requirement. Using a reasonable antenna ISO in the conducted discussion is very important.

Suggestion: 10 dB antenna ISO is still used in the UE RF analysis in RAN4 to provide reasonable guidance to RF front end/antenna implementation and OTA discussion.
Discussion: 

Decision: 

The document was Noted
R4-154475
CA MSD dependency on UE antenna isolation





Source: MediaTek Inc.

Abstract: 

In this contribution, we provide further analysis for the already derived MSD caused by various interference generation mechanisms to study their dependency on different antenna isolation level.

Discussion: 

Decision: 

The document was Noted



R4-154881
Consideration on the antenna isolation for MSD analysis





Source: LG Electronics Inc.

Abstract: 

In this contribution, we propose that antenna isolation level should be considered to derive MSD level

Observation1: If RAN4 modify the antenna isolation with 50dB for REFSENS test in TS36.101, there was no an appropriate REFSENS requirements for mobile communication environments.

Observation2: The antenna isolation level as 10dB is reasonable for REFSENS test requirements in low frequency bands, but the level can be modified in high frequency bands by consensus.

Proposal: Antenna isolation level should be considered to derive MSD level, but the level can be modified according to the CA band combinations. The new values should be considered from rel-13 CA UE.

Discussion: 

Decision: 

The document was Noted



R4-155043
Assumptions on UE antenna isolation





Source: Qualcomm Incorporated

Abstract: 

A discussion on the antenna isolation assumption used in deriving refsens and MSD

Based on practical constraints on commercial UE designs, we recommend that the assumed value of 10 dB for antenna isolation across all frequency bands be maintained.

Discussion: 

Decision: 

The document was Noted
Documents for approval
R4-154069
Antenna isolation for receiver requirements with MSD





Source: NTT DOCOMO, INC.

Abstract: 

[For Approval] This contribution proposes how to treat antenna isolation for MSD requirement.

Proposal: RAN4 should send an LS to ask RAN5 to investigate feasibility study on measurement for receiver requirements with MSD taking finite antenna isolation into account.

Discussion: 

Anritsu:  Don’t see the value since TE vendors have already expressed their view tonight in this ad-hoc.
Decision: 

The document was Noted.

R4-154122
Antenna isolation regarding UE analysis and test





Source: Intel Corporation

Abstract: 

Proposal: Continue using the 10dB antenna isolation assumption for conducted tests as this will result in a closer match of conducted REFSENS and the radiated real life performance of the phone than assuming infinite conducted isolation

Discussion: 

Decision: 

The document was Noted.



R4-154330
REFSENS/ MSD calculation and measurement





Source: TeliaSonera AB

Abstract: 

In the last RAN4 meeting the MSD calculation with respect to the assumed antenna coupling was heavily discussed. In the RAN #68 in Malmö, Sweden a WF on MSD calculation for CA was agreed in RP-151108. For operators it is of importance that the minimum performance requirements are correctly measured as otherwise the performance of the UE is not guaranteed. This input suggests different WFs to address the REFSENS/MSD calculation and measurement inadequacy.

Proposal 1: Use REFSENS test for receiver noise and other Tx impairments for single carrier and CA. Introduce coupling in the measurement as assumed in the calculation.

Proposal 2: Change existing REFSENS test by adding coupling between the antenna ports in order to align with the coupling as used for the REFSENS/MSD calculation.

Proposal 3: For single carrier and CA with small duplex gap and/or MSD problems the antenna coupling for the REFSENS/MSD calculation shall be 10 dB for < 1GHz, 15 dB for > 1Gz & <  3 GHz and 20 dB for >3GHz & < 4 GHz. For the actual REFSSENS tests the same coupling shall be introduced between transmit and secondary receive antenna. For all other cases no such “artificial” antenna coupling during the conducted mode testing is needed.

Proposal 4: RAN5 needs to be involved in this discussion and RAN4 shall write an LS to RAN5 addressing this matter.

Discussion: 

Decision: 

The document was Noted.

LS to RAN5
R4-154070
[DRAFT] LS on measurement for receiver requirements with MSD





Source: NTT DOCOMO, INC.

Abstract: 

This contribution is an LS on measurement for receiver requirements with MSD to RAN5.

RAN4 kindly asks RAN5 to investigate the feasibility of measurement for receiver requirements with MSD taking finite antenna isolation into account.
Discussion: 

Decision: 

The document was Noted.



R4-154333
DRAFT LS on antenna coupling for REFSENS/MSD test





Source: TeliaSonera AB

Abstract: 

DRAFT LS to RAN5 on antenna coupling for REFSENS/MSD test

RAN4 likes to ask RAN5 if introducing antenna coupling between the main and secondary antenna port is feasible in the test specifications for single carrier and CA.

Discussion: 

Decision: 

The document was Noted.



Discussion

Should the conducted requirements include antenna isolation?

Chair:  Most companies favor continuing to include antenna isolation in the conducted specifications.  Can we agree?
TeliaSonera:  Depends on the outcome.  If we have OTA, then we might not need this.  Would like to match requirement to the test.

LG:  In demod, ant correlation is considered even if there is no antenna.  Therefore, we should also include antenna here.

Ericsson:  Conducted tests should be distinguished from OTA tests.  Should not include any antenna isolation, rather should define port isolation.  

Vodafone:  Would like to see OTA test match conducted test.  Agree w/Ericsson that port isolation is what is needed.

Huawei:  If port isolation is used, poorer components might still give good results in conducted test, but would perform poorly in OTA.

Softbank:  Agree with Ericsson.  But first priority is to keep progressing on CA.

Nokia:  How does Ericsson envision port iso differing from ant iso?  

Ericsson:  Yes, number may be different.

Intel:  If antennas not part of specification, then there would be a large disparity between conducted and radiated.  If you want close correlation between, then antenna iso needs to be part of specification

Nokia:  On behalf of Microsoft, disparity did not come from antenna iso but rather the antenna tuner produced harmonic

Ericsson:  Yes, but isolation may still be different in antenna vs. test equip.  This is why we have different in specification and measured performance.  Conducted and radiated are different tests.  Good performance in one does not necessarily imply good performance in the other.
TeliaSonera:  There is already no guarantee that conducted correlates well with radiated.
Intel:  If no ant isolation is taken into account, the MSD spec will be very small, but could be meaningless since doesn’t reflect what you would see in the field.

Ericsson:  MSD’s are still useful as NF test.  

Should the core requirement assumptions be aligned with test measurement procedure?  If so, how?

Chair:  Most companies recognize that the current test procedure defined in RAN5 may not be fully aligned with the core requirement specified in RAN4.  Some options and their pros/cons have been identified in the contributions.

1. Introduce coupling in the RAN5 test procedure.  RAN4 would ask RAN5 on the feasibility of introduced coupling between primary and diversity antenna port.
2. Rely upon and/or enhance radiated testing 
3. Test only the primary antenna path
4. Adjust (increase) the assumed isolation value in the RAN4 requirement, maintain the same test procedure
5. Introduce new REFSENS/MSD test additional to existing REFSENS test with disconnected antennas 
6. Do nothing, the current practice while imperfect is the best tradeoff

7. Do not test combinations where there is MSD specified 
Chair:  Some options “deprioritized” from initial consideration after ad-hoc discussion
Intel:  Introducing coupling would have huge implication to test equipment with defined cross coupling.
Nokia:  Coupling is not precise since the antenna load is not perfect 50 ohm

TeliaSonera:  If not 1, then 2 with reconsideration of isolation value

Nokia:  Does TeliaSonera propose OTA with current isolation and then conducted with port isolation?  If so, how long are we willing to wait?  We have been discussing already for a long time OTA, but haven’t finished that yet.
Ericsson:  Don’t see much value in deriving requirements that are not tested.  Support option 2.  Maybe free-space test could be simple.

Intel:  Would like to decouple the question of what is the MSD value in the field from how to test this.  We want an MSD value that reflects UE behavior in the field, not to align with the test.

Telecom Italia:  There should be an alignment, otherwise, it doesn’t seem meaningful.  Also fear that OTA test requirements may be difficult to agree upon.  MSD may anyways not reflect the final behavior in the field since there are other factors not accounted for in addition to ant iso.
Qualcomm:  support Intel. 
MediaTek:  2UL inter-band MSD is most impacted and is not really a good test because only a single frequency point is tested.  Perhaps remove the 2UL inter-band MSD from test specification so it would not be tested, and move it to TR so the information is available to operators.  For other MSD cases, the ant iso dependency is not strong so can be left in TS and tested.

Ericsson: If you want to reflect field behavior, it needs to be an OTA test.  Still a conducted test is useful for other aspects; i.e., PCB coupling.
NTT DOCOMO:  If we don’t have antenna isolation in the test, do we need to recalc all the existing numbers with infinite isolation?

TeliaSonera:  Don’t believe that antenna isolation only impacts 2UL inter-band.  Even single carrier may be impacted.

MediaTek:  For single carrier FDD, the duplexer usually provides 45 – 50 dB isolation so Tx noise contribution already small and the coupling across antenna would then be negligible.

TeliaSonera:  We should check if single carrier refsens is impacted

Chair:  Can TE vendors comment on proposal 1?

Anritsu:  Proposal 1 would be very difficult to implement in practice and this test would not tell you how the UE would behave in the field.  Believe OTA is the only way.

R&S:  Also do not think it is practical.  Measurement via OTA might be the way to go.

Chair:  OTA?
Intel:  Encourage companies to contribute to OTA WI

Vodafone:  Is the idea to replace conducted testing with OTA?  This does not seem feasible practically.  Option 4 seems to be the only consistent way to go.

Chair:  Can we consider OTA only for the strongly ant iso dependency and keep the others as conducted?

MediaTek:  The idea is to test performance, but various parameters, i.e., NF, isolation, etc can be tested in other ways than MSD.  MSD was useful for operators to understand performance, the parameters can be tested by other means.
TeliaSonera:  Hard to say which tests are ant iso dependent because that itself depends on the assumed ant iso value

Intel:  2UL is the problem and this is very difficult to set up an OTA 2UL MSD test.  This would not be practical.

R&S:  This would be a TRP measurement with 2UL, so maybe it’s not so bad.
Nokia:  We would need a WI to discuss issues such as should it be hand/head, directionality, etc.
Chair:  test only the primary path?
Nokia:  There are some merits as it tests linearity without having antenna isolation

LG:  This would not reflect real behavior

TeliaSonera:  Option 3 would be a last resort

Huawei:  MSD would be very large.  Would this be acceptable?

Chair:  Option 4?

Vodafone:  We should align test and requirement

NTT DOCOMO:  Do not like option 7, prefer option 4
Which requirements are impacted by antenna isolation?
Chair:  According to R4-154080 (Huawei), R4-154122 (Intel), and R4-154475 (MediaTek), reference sensitivity requirements for single carrier and CA configurations without MSD do not have strong dependence on assumed antenna isolation.  MSD for A2 combinations do not have a strong dependence on antenna isolation.  However, A4 2UL combinations and combinations with close Tx-Rx or insufficient isolation do have a stronger dependency on antenna isolation.

Can we accept these findings and focus on only those requirements that have stronger dependency on antenna isolation?  For all others, accept the current approach?

TeliaSonera:  Would like more study on influence of ant iso on various requirements. 

Chair:  TeliaSonera will study for the next meeting

What value should be assumed for antenna isolation?

Chair:  Many companies indicate that there should be a dependence on frequency.  Should this be included?  How?  
Nokia:  Is this port isolation or antenna isolation?

Chair:  Ant isolation

Vodafone: The value should reflect what is being tested.  If antenna is not included in the test, then the value should be port isolation.  Should be frequency dependent.

Nokia:  Port isolation should come from TE vendor.

Qualcomm:  Shouldn’t this be the UE port isolation, not the TE isolation?

Nokia:  PCB coupling is already in the derivation 

Chair:  If we assume antenna isolation, what value?  Dependent on freq?

MediaTek:  Suggest 10 dB across all freq.  Complexity if we define different values at different frequency.  If we have H/L combination, how do we define isolation?
Dish:  Isolation should be derived based on throughput since MIMO depends on it

General MSD calculation discussion
Chair:  Not limited to antenna isolation, but there has been discussion on how to define MSD in general. 

Some companies have expressed the following concerns

Would prefer a standardized approach to deriving MSD as there are too many combinations for each to be treated separately.

Concerned about the lack of transparency on how values are derived.  
Concern that some companies present parameter assumptions that are unrealistic (too optimistic or too pessimistic)
Etc.

One outcome is that band combinations cannot be completed pending the resolution of this topic.

TeliaSonera provided a preview of WF they are drafting
· Each company providing MSD results shall supply the component assumptions and assessment of the main sources of MSD in order that other companies can follow all assumptions which contribute to the final MSD. The average MSD shall be then taken.
· Define MSD in RAN4 spec independent on if the value is high. Leave it to RAN5 to not define test for e.g. MSD values > X dB. Inform RAN5 in an LS on this.  [TeliaSonera was ok to remove this bullet]
· For MSD problems affecting only part of the bands to define REFSENS/MSD test for the frequencies where the problem occurs, in addition to normal REFSENS test points without MSD (for  example for 2 UL the 1 UL REFSENS is no MSD test ).  [TeliaSonera is ok to remove this as this already exists]
Qualcomm:  Have concerns about averaging approach
Nokia:  RAN5 tests everything RAN4 specifies

Chair:  Is the proposal to liase with RAN5 the threshold 

TeliaSonera:  What’s wrong with averaging?

Qualcomm:  If some companies bring values that are unreasonable, they should not be averaged.

Vodafone:  Averaging is a common approach.  Hard to say which values are reasonable or unreasonable.

LG:  Can remove high and low outliers before averaging

TeliaSonera:  Ok to remove outliers.  We may not accept everything.

Vodafone:  We would like companies to provide the detailed calculations of MSD.  MSD does not reflect actual operation in the field since the test configuration is limited.  MSD tests as today are not very useful.  Understanding how they are calculated helps to be able to extrapolate to other conditions.

Qualcomm:  Calculations might be easier for 1UL/2DL, but for 2UL/3DL, complexity becomes huge.  Number of noise sources is too large.

Conclusions

More discussion needed, more understanding needed, more compromise needed, more creativity needed.[image: image1.jpg]Y




