TSG-RAN Working Group 4 (Radio) meeting #76bis
  R4-156593
Sophia Antipolis, France, 12 – 16 October 2015


Source:
Ericsson

Title:
4RX RF AH minutes
Agenda item:
7.8.2
Document for:
Approval
1 Approval of agenda
The agenda was approved.
2 Way forward on operating bands for 4RX AP specification

2.1 Candidate bands

Discussion: 

Chair: start with the 

· FDD bands: 1, 3, 4, 7, 8, 20, 28 and 32
· TDD bands: Band 41 and band 42
Qualcomm: concern with low frequency bands, with any notes?

DCM: before discussing, how to specify reference sensitivity. 

Qualcomm: DCM proposal? Start with that? ”For this operating band, some UEs may not support 4Rx antenna ports.”
CMCC: add Band 39 to TDD bands.

Huawei: one might get the impression all UE supports 4RX.

Verizon: not feel comfortable limit the bands. Focus on REFSENS for all bands.

Qualcomm: delete the word “some” in the DCM proposal: “”For this operating band, UEs may not support 4Rx antenna ports.””

Sony: anyone proposing mandating 4RX for all bands?

Vodafone: we understand the intention of the note, if it makes Qualcomm happy, it’s worrying to have such a note to set a precedence for any other requirement? Our preference is not to introduce the note.

Huawei: it’s not about  implementation being more difficult for some vendors, it’s more related to UE form factors.

Intel: we need to come back to the question that Sony asked, to ensure it is not mandatory to support for all bands. 

Verizon: the notes are giving a fact.

Chair: what if we write “implementation of 4RX is not mandatory in a band”

Vodafone: is it capability or something that RAN2 must specify?

Intel: it is per band or per band-combination feature, costly hardware needs to be added. We do this for important bands, it has to be per band basis.

Qualcomm: the not proposed by chair is not accurate.

Vodafone: REFSENS is for each band, it’s not written anywhere in 36.101 that you have to support all bands. We aggree with Intel.

Intel: there is some signaling for this, part of the capability signaling already.

Chair: the concern from the vendors is understood. It should be clear that is not mandated.

Qualcomm: one concern is that if it’s in the specification, there is an expectation that it can be implemented in small phones.

Vodafone: if we introduce the note in the spec, what will be the impact of different features?
Qualcomm: we would like to get some consensus. Is there agreement on high bands?
Verizon: we want Band 2 as well

CMCC: we need some progress, we can focus on high bands. Low bands should not be excluded.

Ericsson: we agree with what CMCC said. 

Huawei: we have got a clarifying question on B32, was that part of the 4RX WID?

Nokia: we propose to include Band 38, any concern?

Vodafone: we are not OK with this list, we are missing some bands. We should consider all bands.

KT: we have the same view as Vodafone. All bands are better.

Ericsson: we would like to see some decisions, if all bands included we should decide on the requirement.

Huawei: some bands will be included, UE vendors will do some design and see which bands are going to be implemented.

Vodafone: we would be OK to write that the specification does not mandate implementation of 4RX bands.

Decision: 

Write in a note that the specification does not mandate implementation of 4RX in all bands.

· FDD bands: 1, 2, 3, 4, 7, 8, 20, 28 and 32
· TDD bands: Band 38, 39, 41 and band 42

2.2 Minimum set of bands needed for completing the work item

Discussion: 

Chair: we start with the proposed way forward

· If the requirements related to at least one low band, at least one high band and at least one TDD band are completed, the WI can be concluded.
DCM: at least one very high band should be included, this means 3.5 GHz.
Qualcomm: we have concern with one low band.

Chair: what about one FDD and one TDD to complete the work item? 

Vodafone: if four bands cannot be completed in the Rel13 time, there is a problem.

Ericsson: 4RX is a Rel-13 feature. Extending the work item should not be considered.

CMCC: the feature can start from a certain release, bands can be release independent w r t the 4RX requirement. It’s similar for 64QAM, maybe focus on one FDD and one TDD band.

DCM: add Band 42.
Chair:  one FDD and one TDD and release independent implementation of 4RX? The procedure to add more bands FFS, possible a basket WI.

Telecom Italia:what is procedure for including new bands?

Ericsson: a basket work item could do this.

KT: we are supporting the chair proposal.

Vodafone: we do not agree with one FDD and one TDD; add a low band to complete the WID.

CMCC: we do not oppose to add a low band, but can we close the work item with one FDD and TDD so it will not delay the introduction for operators wishing to implement the feature.

Sony: we do not oppose to add any band as long as not mandated.

KT: if low band is the issue, why add FDD as one simple band?

Huawei: if we are able to identify one easy and one difficult band?

Telecom Italia: one low FDD band, one high FDD band, one high TDD band one very high band with the understanding the note above is included.

Huawei: we are not convinced with the low band but in order to progress the WI we do not object.

Agreements:

One low FDD band, one high FDD band, one high TDD band one very high band with the understanding that the note above is included.
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Agreements: 
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Source: NTT DOCOMO, INC.

(Replaces )

Abstract: 

[For Approval] This contribution proposes a WF on operating bands for 4Rx AP in Rel-13.

· Operating bands for 4Rx AP in this WI are chosen based on [1] and online discussions in RAN4#76 as follows.

· FDD bands: 1, 2, 3, 4, 5, 7, 8, 20, 28 and 32

· TDD bands: 41 and 42

· If the requirements related to at least one low band (< 1GHz), one high band (>1GHz, <2.6GHz) and one Very-high band (>2.6GHz) are completed, the WI can be concluded.

· Especially, Band 42 has technical justifications to be prioritized [2].
· For the rquiremants of low band, a note that ”For this operating band, some UEs may not support 4Rx antenna ports.” will also be specified in the REFSENS table of 36.101 in order to mitigate implementation anxieties.
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Source: Nokia Networks

(Replaces )

Abstract: 

For Approval. In this contribution we propose example bands for receiver 4 AP WI.

Proposal 1:

Receiver 4 AP FDD example bands:

Band 3 for region 1

Band 4 for region 2

Band 1 for region 3

Receiver 4 AP TDD example bands:

Band 38 for region 1

Band 41 for region 2

Band 42 for region 3

Proposal 2: WI can be closed if work for one FDD and one TDD band is complete

Proposal 3: New bands can be introduced in REL-14 by creating a single REL-14 4 antenna port WI
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Way forward on Bands for 4AP receiver






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

WF for candidate bands for 4AP receiver WI.

· Treat following bands in step-1 to complete the RF  specification work

· FDD bands: 1, 3, 4, 7, 20 and 28

· TDD bands: Band 41 and band 42

· Any other operating band(s) can be added as 4Rx band once step-1 is completed under the current WI
· Only REFSENS discussions are needed for new bands
· If the requirements related to at least one low band, at least one high band and at least one TDD band are completed, the WI can be concluded.
· Beyond the current WI timeframe, how a new band can be added as 4RX capable is FFS
3 REFSENS
Chair: what is we start with 3 dB for easy bands and some less for other bands

Huawei: what is an easy band?

DCM: how to identify an easy band? We propose to have the  same delta for all bands.

Sony: for MTC bands we had a delta of 2.5 dB. 

CMCC: we do not agree, for 4RX we might not have that issue.

Telecom Italia: we cannot agree to reuse the MTC, it started from 2RX including some different IM and assuming some margins on the limits. On 4RX we should consider a single delta as a working assumption: 3 dB. We have huge margin. This would work for most other bands. 

Qualcomm: we would have concern with 3 dB, the theoretical maximum. It’s shown that 2.5 dB is relevant from a baseband perspective due the channel estimation.

Vodafone: all those aspects are considered in the REFSENS, it’s already covered. Qualcomm was asking for 3 dB for MTC.

Qualcomm: it’s not explained well enough; there is a difference going from 2RX to 4RX than from 2RX to 1RX for MTC.

CMCC: we support 3 dB as a WA, band specific if it cannot be agreed.

Huawei: concerns with using 3 dB delta, recognising that 4RX devices will also support CA.

Vodafone: we should check if those things are not well captured; find out which are easy and difficult bands.

Verizon: we agree 3 dB for general if specific bands cannot meet that number we can have less for these.
Chair: what if we use a 2.5 dB general assumption, and 3 dB for bands with large margin for 2RX.

CMCC: sounds good, still needs to consider each band. We prefer band specific manner.

LGE: how can we verify the large margin for 2RX? Could you provide some test?
Verizon: we propose 3 dB as a general, and then smaller if difficult band.

Sony: some bands might be more difficult for4RX when low bands when you need antenna feeders far apart. One proposal is low band 2.5 dB for low bands and 3 dB for high bands.

Telecom Italia: support the Verizon proposal. We showed that B20 has a 5 dB margin so easy to have 3 dB delta, antennas are not part of this discussion.

Vodafone: our proposal is different, is it possible to agree which as the difficult or easy bands?

Huawei: the definition gets even more difficult if it has to be combined with B28. Difficult to define.
Ericsson: we treat all the bands separately. REFSENS is on a band specific way. We choose between 2.5 and 3 dB.

Qualcomm: not preferred to limit between these.

Vodafone: which are the easy and difficult bands?
Ericsson: we had very length discussions ion Athens that CA is not included.

LGE: the 4RX picture can be supported from Rel-10, we have different view from Ericsson.

DCM: OK with band specific way but need a baseline value which is 3 dB, can agree with 2.5 dB in square brackets.

Vodafone: we are concerned on the agreement; one single delta for easy and one for difficult.

Samsung: if we agree this it is better to clarify if this is only for this release.

Verizon: we want to use baseline, so much mention of different numbers.

Chair: we if we try ‘REFSENS on a band specific way.  Consider which bands that are “easy” and “difficult”.  One single delta for easy and one for difficult.’
Verizon: we would like to have a baseline.
Verizon: we are not agreeing with this.

Chair: REFSENS on a band specific way.  Consider which bands that are “easy” and “difficult”; one single delta for easy and one for difficult.

LGE: we support the chair proposal.

DCM: it’s better to clarify how to identify easy or difficult.

Qualcomm: difficult or easy, it’s important to understand the impact of CA. Is it out of scope for 4RX? In scope is having CA between bands but not at the same time.

DCM: CA is in the scope of the WI.

Qualcomm: do not understand that comment. Is it in or out of scope? We define 4RX for B42, if B42 also support CA say Band 3 or Band 19, then it’s not an easy band.

Verizon: we want a baseline, can we have two groups, one CA and one non-CA?

Ericsson: since CA aspects will be considered at a later stage, only consider from a non-CA perspective.

CMCC: can we provide architectures for supporting 4RX and CA?
Agreements:
REFSENS on a band specific way.  Consider which bands that are “easy” and “difficult”.  One single delta for easy and one for difficult. Consideration of 4RX and CA at the same time is TBD.
For the next meeting, companies provide architectures for supporting 4RX and CA. 
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Abstract: 

Agreements: 


Background documents (not to be treated)
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Source: NTT DOCOMO, INC.

(Replaces )

Abstract: 

[For Approval] This contribution discusses B42 REFSENS for 4Rx AP.

Proposal: For Band 42, REFSENS of 4Rx should be 3dB better than that of 2Rx.
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REFSENS measurements of LTE devices
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Source: TELECOM ITALIA S.p.A.

(Replaces )

Abstract: 

The REFSENS measurement results presented above show a huge delta compared to the 3GPP minimum core requirements in [3]: the delta among the worst case measured value and the corresponding 3GPP minimum core requirement in [3] is in the range 4-5 dB for all the three analysed bands.

In addition, the trend in terms of delta is confirmed among all the measured bands and among all the measured devices. In particular, a similar trend is measured for both low and high bands. 

On this basis, it would seem reasonable to assume a considerable delta compared with the REFSENS 3GPP minimum requirements for other LTE bands as well.
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Source: Ericsson

(Replaces )

Abstract: 

In this paper, we discuss our understanding on REFSENS for 4AP UE.

Proposa-1l: 2.5dB addition to REFSENS for 4RX UE is relevant for most bands compared to REFSENS of 2RX UE.

Proposal-2: Approve REFSENS table in Section 2.2 as the REFSENS requirement for 4RX UE. 

4 Band-agnostic requirements

Chair: start with
· Maximum input level, ACS
· Same for 2RX and 4RX AP
· In-band blocking, narrow-band blocking, out-of-band blocking and spurious response
· Retain 2 RX AP parameters but refer to the 4RX AP REFSENS
· No band-agnostic 2RX fallback requirement tested for conformance in 36.521-1
· Applies for bands supporting 4RX
DCM: we can agree with this way forward, we need to discuss REFSENS, do we need send LS to RAN5?
CMCC: we agree with this WF. 

DCM:  clarify the need of LS, how to test REFSENS?

Chair: LS to RAN5 is needed.

Agreements:
The way forward agreed.
4.1 Max-input level and ACS
(Agreement that these are the same for 2RX and 4RX)
4.2 In-band blocking and narrow-band blocking

Discussion: 

Agreements: 

4.3 Out-of-band blocking and spurious response

Discussion: 

Agreements:
4.4 Wideband intermodulation

Discussion: 

Agreements:
R4-156???
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Abstract: 

Agreements: 


R4-156???
Draft CR for 36.101: RF receiver requirements for UE(s) supporting four antenna ports





36.101
  CR-  rev  (Rel-13) v





Source: Ericsson, …

(Replaces )

Abstract: 

Draft CR for introducing RF receiver requirements for 4RX AP.

Discussion: 

Agreements: 



Background documents (not to be treated)
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Source: NTT DOCOMO, INC.

(Replaces )

Abstract: 

[For Approval] This contribution discusses how to specify Rx requirements for 4Rx AP.

Proposal 1: For ACS, In-band blocking, Narrow-band blocking and Wide band intermodulation of 4Rx, the same requirements should be specified as those of 2Rx and refer REFSENS of 2Rx. Then, 2Rx tests can be omitted once 4Rx tests are done.

Proposal 2: For REFSENS of 4Rx, values should be specified taking additional diversity gain into account. Then, both 2Rx and 4Rx requirements should be tested.

Proposal 3: For out-of-band blocking and spurious response of 4Rx, requirements shall be determined in the next meeting in order that the 4Rx tests technically guarantee 2Rx performance.
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UE RF band-agnostic receiver requirements for 4RX AP
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Source: Ericsson

(Replaces )

Abstract: 

In this contribution we propose RF receiver requirements for UE(s) equipped with 4RX AP. Most of the test configurations (wanted- and interferer offsets) for 2RX AP are reused. For Approval.

R4-155903
Draft CR for 36.101: RF receiver requirements for UE(s) supporting four antenna ports
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Source: Ericsson

(Replaces )

Abstract: 

Draft CR for introducing RF receiver requirements for 4RX AP.

R4-156317
4RX AP receiver RF requirements
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Source: Huawei, HiSilicon

(Replaces )

Abstract: 

This is for approval. This paper proposes how to specify 4RX AP UE receiver requirements.

PROPOSAL1: 4RX AP REFSENS is defined with MCS5 and is 2dB tighter than 2RX REFSENS

PROPOSAL2: 4RX AP Maximum input level is -25dBm per antenna port

PROPOSAL3: ACS for 4RX is the same as 2RX ACS

PROPOSAL4: In-band blocking interferer power level is the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB

PROPOSAL5: Out-of-band blocking interferer power level is the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB

PROPOSAL6: Narrow-band blocking interferer power level is the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB

PROPOSAL7: Spurious response interferer power level is the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB

PROPOSAL8: Wide band intermodulation interferer power levels are the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB

PROPOSAL9: Spurious emissions for 4RX shall be the same it is for 2RX

R4-156385
RX requirement for 4 RX antenna ports
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Source: Intel Deutschland GmbH

(Replaces )

Abstract: 

Proposal 1: REFSENS for 4RX can be specified 3dB better than for 2RX

Proposal 2: All RX test cases with interferers (ACS, IBB, OOBB, NBB, WIM, spurious response) are modified by referencing the 4RX REFSENS instead of 2RX REFSENS

Proposal 3: All other RX test cases do not need to be modified

Proposal 4: When the 4 RX device is tested in 4RX mode, no 2RX mode tests are required

Proposal 5: 4RX shall be a per band/ band combination feature

R4-156515
4Rx UE receiver requirements
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Source: Qualcomm Incorporated

(Replaces )

Abstract: 

Discussion of refsens requirement for 4Rx

In this contribution, reference sensitivity is considered for 4 Rx.  It is recommended as a default for all bands to specify a 2.5 dB reference sensitivity improvement for 4 Rx compared to 2 Rx.  Exceptions can be considered for particularly challenging to overly relaxed bands to 2 dB or 3 dB.  For blocking requirements, a tightening of requirements whereby the interferer power level is constant but the wanted power level is lowered by the improvement in reference sensitivity gain can be agreed only if as a package it is agreed that 2 Rx would not be tested for these same requirements.
5 Close of meeting
The meeting was closed at 1945.
