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1 Approval of agenda
The agenda was agreed.
2 CA requirements and bands supporting 4RX
R4-157369
Requirements for UE supporting 4Rx and CA
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Source: NTT DOCOMO, INC.

(Replaces )

Abstract: 

[For Approval] This contribution discusses requirements for UE supporing 4Rx and CA simultaneously.

Proposal 1: Based on the WID, both requirements for non-CA and CA shall be completed in RAN4#77 and it should be clarified in 36.101 that the 4Rx requirements are also valid in case of CA.

Proposal 2: RAN4 should identify what challenges to be expected in case of simultaneous support of 4Rx and CA and address the issues in RAN4#77.
Discussion: 

Decision: 

The document was Noted.

R4-157567
4RX+CA UE considerations
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Source: Huawei, Hisiliocn

(Replaces )

Abstract: 

This is for approval. This contribution provides 4RX AP+CA considerations and proposals.

Proposal1: ΔTIB and ΔRIB for a UE that supports CA+4RX should be at least on the same level as they are for UE that supports CA only. RAN4 should seek ways to account longer traces in ΔRIB.
Proposal2: 4RX REFSENS delta to 2RX REFSENS is 2.5dB for the easy bands and 2dB for the difficult bands

Discussion: 

Ericsson: the trace loss is also for non-CA.
Huawei: yes, accounted for in the delta proposals.
Decision: 

The document was Noted.

R4-157966
How to handle CA with 4AP UE?
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Source: Ericsson

(Replaces )

Abstract: 

Discussions on how to handle 4AP UE with CA operations.

Proposal-1: For the first version of the specification, we specify REFSENS for non-CA assuming identical noise performance for each RX branch.

Proposal-2: In the next step, the additional relaxation DRIB can be added to include CA support according to the actual front-end arrangement for the CA band combination. 

Discussion: 

Decision: 

The document was Noted.

Discussion: 

Chair: is it possible to reuse the 2RX DTIB and DRIB for the 4RX requirements?
DCM: these relaxations come from RF components, the same for the 4RX case. It’s possible.

CMCC: we think it’s better to discuss the reference sensitivity requirements first. 

Sony: we think this is a good way forward.

Huawei: pretty much in line with proposal 1 in the Huawei paper, in some sense in the delta discussion for the non-CA case.

CMCC: some 4RX UE may only use 2RX for CA, if 4RX is used in all chains it can be reused.

TeliaSonera: we agree with CMCC, with 4RX you have more possibilities.

Huawei: reuse would clearly simplify the process, otherwise it a quite extensive investigation.

CMCC: maybe we can add sentence?
TeliaSonera: we make clear that 4RX and CA are together.

Qualcomm: if I have a band supports 4RX, does that only apply if four layers are supported at the same time?

Chair: the same numbers apply for 2RX and 4RX regardless of what is used in the CA configuration.

TeliaSonera: what if more than one CA is supported?
Chair: this is a different discussion.
Agreements:

Reuse the 2RX DTIB and DRIB requirements for combinations including bands capable of 4RX operation. CA will be handled with 4RX. The same values would be used regardless of the number of ports used in the CA configuration.
3 REFSENS for 4RX bands
FDD bands: 1, 2, 3, 4, 7, 8, 20, 28 and 32

TDD bands: Band 38, 39, 41 and band 42
3.1 
Easy and difficult bands
Discussion: 

Chair: start with delta for “easy” band with large margin. Is 3 dB possible?

Qualcomm: we propose 2.5 dB for easy bands.

Telecom Italia: we propose 3 dB, we believe for some bands the margin is too huge.

DCM: we support Telecom Italia.

TeliaSonera: we support Telecom Italia, why not 3 dB if we copy the CA requirements?

Huawei: we also propose 2.5 dB for the easy bands. The actual gain between 2 and 4 RX is less than 2.5 dB.

MediaTek: since there are studies the gain from the modem side is less than 3 dB, we suggest 2.5 dB for all the bands.
Telecom Italia: we cannot agree, the difficult are not so much difficult.

Sony: we prefer to differentiate between difficult and easy, 2 dB for a difficult bad is our proposal.

Intel: if we go easy or difficult, could we have written criterion? 

TeliaSonera: why don’t vendors supply measurement results, 3 dB is default and then we can redefine at next meeting?

Qualcomm: TeliaSonera already presented results that B28 has no margin.

Telecom Italia: what would be the criterion?
Qualcomm: if we start considering band for band it is not going to be so straightforward. So it appears the proposal from MediaTek is very appealing.

Nokia Networks: yes!

Telecom Italia: we still have still concerns about the MediaTek proposal.

Sony: on the other hand, that would preclude some solutions when it comes to antenna sharing.

Huawei: we appreciate the MediaTek intent, but we have concerns using 2.5 dB for some difficult bands.

DCM: it is quite difficult to decide which band is difficult or easy.

TeliaSonera: put in brackets and wait for the next meeting.

Huawei: what is the definition of large margin?
Qualcomm: easy and hard bands defined with hard bands part of carrier aggregation.

TeliaSonera: same line as Qualcomm, if we agree 2.5 dB we have options to play.
Huawei: can we write down the estimate the net effect when going to 2RX to 4RX including baseband and RF?

Chair: the only way is to use two ranges of deltas for easy and difficult bands.

Agreements:

2.5-3 dB for easy bands (large margin)

2-2.5 dB for difficult (small margin)

3.2 
Requirements for candidate bands
FDD bands: 1, 2, 3, 4, 7, 8, 20, 28 and 32

TDD bands: Band 38, 39, 41 and band 42
Discussion: 

Ericsson: Band 20 has large margin and also Band 1; can be taken as easy.

Telecom Italia: Band 3 and Band 7 have huge margins.

DCM: for Band 1, 3 dB, this band has large TX-RX separation, also Band 3 that is relaxed by 3 dB relative to Band 1.  For Band 42, we use 2.5 in square brackets.

CMCC: we have proposed Band 39 and Band 41 have large margins, Band 39 can be used as example since concerns with Band 41.

Sony: Band 1, 4, 28, 38, 39, and 42 identified as difficult bands.

Verizon: why is Band 4 difficult, both 2 and 4 are easy.

Huawei: in case of CA both 39 and 41only have a 2.x dB margin?
CMCC: yes, we have tested 39 and 41 with CA and test results show 4 dB for Band 39.
TeliaSonera: we could never agree what is easy and difficult. Why can’t measurements results be shown?

Qualcomm: operators don’t show coverage maps.
Intel: we have concerns that operators only show data under normal conditions.

CMCC: we don’t understand reliability tests.

Chair: what if we try the following, Band 2: 3 dB,  Band 3: 3 dB, Band 20: 3 dB, Band 39: 3 dB, Band 42: [2.5dB]
LGE: can we add Band 7 as easy? 3dB?
Huawei: 2 dB for Band 42?

DCM: we still require 2.5 dB in square brackets, this is our compromise.

Qualcomm: do not accept 3 dB for any of these bands.

LGE: we can define just two categories of bands. No special delta value.

Huawei: we have strong concerns about the values. It was shown that the real gain is of the order of 2 dB. This is only to eat up margins.

Chair: yes, we would eat margins.

Huawei: one way to seek consensus, the proponents of 3 dB could consider a compromise on difficult bands, and proponents of difficult consider compromise for easy bands.

Intel: the ranges for easy and difficult suggest 2, 2.5 and 3 dB deltas, i.e. we would be using three groups?

Sony: we think this could work, but if we only give this time it’s not too good for the future.

TeliaSonera: for 2RX we don’t speak about easy and difficult, we have 3 dB diversity gain. Why?

Chair: what if we try [2.5] dB for all the bands in the list?

Huawei: and then agree band by band during next year?

Chair: yes.

Telecom Italia: it’s difficult to accept this for some bands since margins are so big for some bands. For some bands it’s like admitting that there is no large margin. Value brought below in square brackets.

Telecom Italia: can we capture the agreement in the specification?

DCM: we can add square brackets into these bands and capture in meeting minutes the Band 2: 3 dB,  Band 3: 3 dB, Band 20: 3 dB, Band 39: 3 dB, Band 42: [2.5dB].

KT: we support the DCM proposal.

Telecom Italia: add the sequence in square brackets?

Huawei: we put the values in square brackets but change the value for Band 42 to 2 dB?

DCM: the proposal is to put square brackets around the 3 dB in square brackets.
Qualcomm: put all the values of 2.5 dB in square brackets. This most accurately reflects the discussion.

Huawei: putting 2.5 dB in square brackets would make all equally unhappy, not our preference: 3 dB for all and 2 dB for Band 42?
LGE: we also supporting all with 2.5 dB with square brackets.

Ericsson: we need to conclude, can we have 2.5 dB and note in the minutes that numbers can be revisited.

Nokia: the Qualcomm proposal is the only way we can get agreement. Our preference could be 2.5 dB for all bands.
TeliaSonera: we should go for the first row.

Telecom Italia: we also believe that 2.5 dB is not a fair compromise. There is not any technical justification for 2.5 dB, we have shown in technical contribution that 3 dB should be used.

Huawei: we can ask operator to make system evaluation, how can 0.5 dB bring benefit?
Huawei: even adding 2.5 dB would eat up the margin effectively. DRIB = 0 for Band 3.

Telecom Italia: why not having two values in the spec? Try values in a range.

Chair: no ranges should be included in the specification.

CMCC: lots of test results provided test results, why not vendors produce test results?
Samsung: we also share the view of MediaTek.
Chair: suggest Band 2: [2.5] dB,  Band 3: [2.5] dB, Band 20: [2.5] dB, Band 39: [2.5] dB, Band 42: [2.5 dB] in the specification , we would put Band 2 [2.5-3] dB,  Band 3: [2.5-3] dB, Band 20: [2.5-3] dB, Band 39: [2.5-2] dB, Band 42: [2-2.5 dB in the meeting minutes.

LGE: all bands agreed should have [2.5] dB in the specification.

CMCC: we do not agree this. From operator side we have already shown that some bands can achieve 3 dB.

Ericsson: can we try a middle value, 2.7 or 2.8 dB? If all parties compromise a little bit?
Vodafone: we agreed to use easy and difficult bands. In the MTC we identified which bands are 2.5 or 3 dB. 

Qualcomm: the only value that makes sense is 2.5 dB.

Telecom Italia: we cannot agree the 2.5 dB for all the bands, we support the comment from CMCC.

Verizon: we support Vodafone.

KT: we support 2.7 dB.

TeliaSonera: what is the justification for 2.5 dB; why is that justified? Both sides have to justify.

Sony: we can accept either of these but prefer the first but could accept the first one. We gain 2 dB in the implementation. If we eat from the margin, it is not possible to implement 4 antennas.

Chair: if we only include one FDD and one TDD band? With [2.5] dB? 

DCM: we need Band 42, if we add very high band we can agree.

Telecom Italia: would like to keep the agreement.

Chair: suggest Band 2: [2.5] dB,  Band 3: [2.5] dB, Band 20: [2.5] dB, Band 39: [2.5] dB, Band 42: [2.5 dB] in the specification , Band 2 [2.5-3] dB,  Band 3: [2.5-3] dB, Band 20: [2.5-3] dB, Band 39: [2.5-2] dB, Band 42: [2-2.5] dB in the meeting minutes. Both vendor and operator side to justify changes to these number in the spec.

CMCC: prefer to use 3 dB for some bands with bracket.

Telecon Italia: we have the same view. Some numbers already 3 dB. 

Chair: what if we try Band 2: [2.5] dB,  Band 3: [2.5] dB, Band 20: [3] dB, Band 39: [3] dB, Band 42: [2 dB]

LGE: please add Band 7 with 2.5 dB.

Chair: Band 2: [2.5] dB,  Band 3: [2.5] dB, Band 7 [2.5] dB Band 20: [3] dB, Band 39: [3] dB, Band 42: [2 dB]

Qualcomm: cannot accept the total proposal.
Vodafone: maybe too difficult to agree for 2.5 and 3 dB so perhaps 2.7 or 2.8 for all bands in square brackets?
Sony: we don’t call that a compromise. 2.5 dB and some band, 2 dB and for other 3 dB is a compromise.

TMO: we support the Sony comment.

Vodafone: we cannot support what is in the agreements.

KT: there is some terminal supporting, the specification is made by each operator and shows 3 dB.
Chair: proposed Band 2: [2.5] dB,  Band 3: [2.5] dB, Band 7 [2.5] dB Band 20: [3] dB, Band 39: [3] dB, Band 42: [2 dB] in specification and mention in meeting minutes that numbers can be changed, but there is no agreement.

LGE: the 3 dB is reference point, not commercial.

Nokia: what if we use Band 6 as example band with 3 dB delta?
Qualcomm: we cannot accept this.

Agreements:

No agreement.

3.3
2RX fallback testing for REFSENS

Discussion: 

No discussion pending agreement on REFSENS.

Agreements:
N/A
4 Remaining issues for CR to 36.101
R4-157148
RF receiver requirements for UEs with 4RX antenna ports
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Source: Ericsson

(Replaces )

Abstract: 

CR for introducing RF receiver requirements for 4RX AP.

Discussion: 

Decision: 

The document was Revised in 8362.

4.1
Notes
The Note on implementation of 4 RX was moved to the general section 7.2, to be implemented in a revised version of the CR.
4.2
CA and 4RX AP requirements
The applicability of DRIB extended to bands supporting 4 RX.
5 LS to RAN5 on test scope

R4-157366
[DRAFT] RF tests for UE supporting 4Rx AP
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Source: NTT DOCOMO, INC.

(Replaces )

Abstract: 

This LS informs how to test UE supporting 4Rx AP to RAN5.

Discussion: 

No agreement on 2RX fallback testing for REFSENS.

Decision: 

The document was Noted.

6 Close of meeting

The meeting was closed at 730pm
Background documents (noted or not to be treated)
Refsens

R4-158068
4Rx UE reference sensitivity
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Source: Qualcomm Incorporated

(Replaces )

Abstract: 

Discussion of baseband and RF influences on reference sensitivity of 4Rx UE

This contribution provides insight into both baseband and RF limitations leading to the achievable gain for the 4Rx UE compared to the 2Rx UE.  Additionally, it is described that while some bands may have larger implementation margin than other bands, the margin is highly dependent upon the implementation.  An example of a UE capable of carrier aggregation is provided to illustrate the point.

R4-156975
REFSENS consideration in 4RX UE
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Source: Intel Corporation

(Replaces )

Abstract: 

In this contribution, reconsideration for “easy”/”difficult” bands is carried out. Each 4RX band needs to be examined specifically in order to determine REFSENS properly.

R4-157351
4Rx REFSENS for Band 42
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Source: NTT DOCOMO, INC.

(Replaces )

Abstract: 

[For Approval] This contribution proposes 4Rx REFSSENS for Band 42.

Proposal 1: For Band 42, REFSENS of 4Rx should be improved by 3dB compared to that of 2Rx.

Proposal 2: For other “easy” bands, REFSENS of 4Rx should be improved by 3dB compared to that of 2Rx.
R4-157458
Discussion on UE REFSENS for 4Rx AP
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Source: CMCC

(Replaces )

Abstract: 

Proposal 1: REFSENS for 4Rx can be specified 3dB better than for 2Rx in band 39 and band 41.
R4-157577
UE reference sensitivity for 4AP UE
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Source: Sony Mobile Communications

(Replaces )

Abstract: 

Proposal 1
Architectures facilitating antenna sharing between different RF technologies shall be considered for 4RX.

Proposal 2
Bands 1, 4, 28, 38, 39 and 42 shall be defined as “difficult” bands wrt REFSENS

Proposal 3
Apply the single delta of 2dB for “difficult” bands for 4AP REFSENS compared to 2AP

R4-157967
UE reference sensitivity for 4AP UE
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Source: Ericsson

(Replaces )

Abstract: 

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

Proposal-1: Use the REFSENS offset between 2AP and 4AP UE as 3dB and 2.5dB for “easy” and “diffiuclt” band, respectively.  

Proposal-2: Approve REFSENS table in Section 3 as the REFSENS requirement for 4RX UE. 

Proposal-3: 2RX fall-back conformance testing is not necessary for bands supporting 4RX AP operation

RF requirements
R4-157147
Required changes to 36.101 for introducing UE RF receiver requirements for 4RX AP
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Source: Ericsson
(Replaces )

Abstract: 

In this contribution we give the background to the changes needed for introducing the RF requirements for 4RX AP; the changes are based on agreements and decisions taken at RAN4#76bis. For Approval.

