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1
Approval of the agenda

Approved.
2
Band plan
Decide on band(s) or frequency range
Discussion: 
Band plan
Chair: is there any concern with defining four bands?
Vodafone: there is concern, the CA combintions will grow considerable and risk of fragmentation.

DCM: we have concern, it is premature to decide, what kind of requirement?
Chair: since disagreement, can we decide on the frequency range? “Define 5 GHz unlicensed LAA band or bands within frequency limits 5150 – 5925 MHz” taken from the NTT DOCOMO proposal.
Single filter implementation

Huawei: a single filter for UE is one way to go, but shall we send out such as strong statement? We want to have the standard to accomcodate as much as possible, a bit early to decide on this. It looks like preference.

Intel: we are not sending out anything, this is internal RAN4. We enable a single filter.

Qualcomm: we need to agree on something.

Huawei: if we end up with multiple definitions in the end? 
Ericsson: we are not mandating anything here.

DT: do we have any idea on the performance aspect? It’s mostly a tradeoff. Are we sure we do not need to support the 5350-5470 MHz in the future?
Qualcomm: this is really a valid concern, this range is under investigation in Europe.
Chair: what if we add “Other implementations are not precluded.”?
Agreements: 
To be included in text proposals to the TR 36.889:

Define 5 GHz unlicensed LAA band or bands within frequency limits 5150 – 5925 MHz
Bands to be decided in the work item phase
Considering the background of LAA introduction, radio requirements should be specified such that a single filter implementation for UE across the entire frequency range from 5150 to 5925 MHz is possible. Other implementations are not precluded.
3
DL and UL operation in the unlicensed band

Decide on text for band(s) (or frequency range) and DL/UL operation in the unlicensed band (input for TR in R4-153541)
R4-153541  TP for 36.889: Band plan for unlicensed spectrum in 5GHz
                                                                                                                                                 36.889 v..
                                                                                                                                                 Source: Ericsson, Qualcomm, Intel, Nokia Networks, [Huawei]

Abstract: 

TP proposal for inclusion of band plan for 5GHz spectrum with respect to LAA
Discussion: 
Chair: is the proposal in the draft R4-153541 acceptable?
Intel: since we do not know what RAN1 will design, will it be something where we will have to transmit?

Ericsson: the DL-only is the priority. DL and UL are not precluded.

CMCC: in the SI phase we study DL-only and not preclude UL, so far no conclusion in RAN1. At this stage let’s leave it open to RAN1.

Qualcomm: this is only RAN4 point of view.

CMCC: not sure if RAN1 has some issue with DL to UL coexistence?
Chair: what if we add “DL-only is prioritized, but UL is not precluded”?

Huawei: no value having that second sentence.

Qualcomm: It’s just a matter of the comment, RAN1 may decide to do DL-only. But from RAN4 point we can include UL.

Verizon: the statement here is correct and necessary. What is the meaning here?
CMCC: our preference is to remove the sentence since no RAN4 decision.

Vodafone: we are confused, the SID says UL and DL. There is only one possible response. Under that assumption it can be TDD.

CMCC: the SID says UL and DL should not be precluded. 

Huawei: we are trying to conclude this SID. We do not need to say anything.

Verizon: we talk about study feature, DL-ony is one and UL is another.

CMCC: we are talking about a duplexing method: DL-only versus UL/DL is the whole picture.

Ericsson: if RAN1 decides DL-only is the priority, and that DL and UL are not precluded, what is the problem of adding this here?

Vodafone: my understanding of RAN1 feedback is that we need to give a view on feasibility. With regard to duplexing, if UL, then TDD would enable this. 
CMCC: whether UL is feasible is another topic.For the duplex mode this is not a question.

Verizon: we are talking about the feature of duplex mode. 

Qualcomm: why we cannot clarfy that UL is not precluded?
Verizon: I think we agree with the Qualcomm comment.

Chair: what if we copy the text from the SID regarding UL/DL and add to the statement?

Vodafone: the SID says it can be UL and DL. 

Nokia: RAN1 considered TDD multiplexing in the SID. If UL and DL is supported then DL and UL is multiplexed in a TD manner. Isn’t this TDD?

CMCC: the question is whether UL be included in the WID.

Chair: no statement added, possible text on UL operation to be agreed offline.

Agreements: 

The duplex method for 5GHz unlicensed band shall be based on RAN1 design on L1 enhancements for LAA. [Text on including the UL to be agreed offline]
4
Conclusions of the LAA-LAA coexistence study
How to capture the conclusions of the LAA-LAA coexistence study (input for TR in R4-153539)
R4-153539
TP for 36.889: Adjacent channel coexistence analysis between LAA and LAA in unlicensed spectrum





36.889 v..





Source: Ericsson

Abstract: 

TP for capturing the conclusions related to LAA-LAA adjacent channel coexistence scenario
Discussion: 
Chair: is the TP in the draft R4-153539 acceptable?
Ericsson: our main proposal is that proper requirements in the WI phase.

Telecom Italia: some comments sent out on the e-mail thread, it’s the wording of the sentences. The wording should be improved. Then we have comments to the conclusions. There is a mix between LAA-LAA and the fact you have other technologies in the band. This should be removed. What the origin of the -62 dBm/MHz? 
Ericsson: we will update the TP. 

Chair: it has to be an offline exercise to come up with agreement.

Agreements: 
[Updates to the draft R4-153539 to be agreed offline]
5
Conclusions RAN4 part of TR
How to capture the conclusions of the RAN4 LAA work (input forLS to RAN1 in R4-153746)
R4-153746
Draft LS on conclusion of RAN4 work for LAA





Source: Huawei

Abstract: 

This draft LS capture the conclusion of RAN4 work for LAA.
R4-153543
LS out to RAN1 and RAN2: TPs for TR36.889





Source: Ericsson

Abstract: 

LS to RAN1 including all TPs for LAA SI from RAN4 intended for TR36.889
Discussion: 
Chair: how to handle the LS to RAN1, can we merge the Ericsson and Huawei efforts?

Ericsson: we can take the Huawei document and use Huawei and Ericsson as cosource.

Agreements: 

List of documents handled in the main session (not to be treated at the adhoc)  
9.3
Study on Licensed-Assisted Access to Unlicensed Spectrum, [FS_LTE_LAA]

Band plan
R4-152669
Handling of operating bands of 5GHz for LAA





Source: NTT DOCOMO, INC.

Abstract: 

Document for Approval.

This document discusses which way we should take, that is, four separate bands or one single band.

Proposal 1: Considering the background of LAA introduction, it would be reasonable to utilize the common RF devices across the entire frequency from 5150 to 5925 MHz unless otherwise some problematic issues are identified. Thus, to make progress, the feasibility of using common RF devices shall be evaluated with specific data.

Proposal 2: At least for CA configurations between 5 GHz unlicensed spectrum and the licensed bands, HTF should not be used. 

Proposal 3: Before deciding band arrangement, we should decide whether HTF is applied to the licensed bands or not to suppress the harmonic.

Decision: 

The document was Noted



R4-153233
Further consideration on LAA band plan





Source: CMCC

Abstract: 

Proposal 1: It is proposed to define 4 bands for LAA unlicensed spectrum.

Proposal 2: It is proposed to discuss the duplex mode in WI phase and wait for other working groups’ decision.
Decision: 

The document was Noted



R4-153540
Band plan for unlicensed spectrum in 5GHz





Source: Ericsson, Qualcomm, Intel, Nokia Networks

Abstract: 

We discuss the band plan for 5GHz spectrum in this contribution

Proposal-1: Define 5 GHz unlicensed LAA band with frequency limits 5150 – 5925 MHz

Proposal-2: Define band 45 as 5GHz unlicensed band for CA with licensed band in Rel-13.  

Observation: LAA can be implemented in the UE with a single filter covering the entire spectrum.

Proposal-3: The duplex method for 5GHz unlicensed bands will be TDD with flexible UL/DL transmission, subject to RAN1 design of new frame structure. 

Decision: 

The document was Noted



R4-153541
TP for 36.889: Band plan for unlicensed spectrum in 5GHz





36.889 v..





Source: Ericsson, Qualcomm, Intel, Nokia Networks, [Huawei]

Abstract: 

TP proposal for inclusion of band plan for 5GHz spectrum with respect to LAA

Decision: 

The document was [not addressed].


Conclusion

R4-153329
Draft LS on conclusion of RAN4 work for LAA





Source: Huawei

Abstract: 

This draft LS capture the conclusion of RAN4 work for LAA.
Decision: 

The document was Revised in 3746
R4-153746
Draft LS on conclusion of RAN4 work for LAA





Source: Huawei

Abstract: 

This draft LS capture the conclusion of RAN4 work for LAA.
Decision: 

The document was [not addressed].


9.3.3
Co-existence with other unlicensed spectrum deployments, [FS_LTE_LAA]

Simulation methodology
R4-152673
Discussion on static and dynamic simulation methodology





Source: ZTE Corporation

Abstract: 

From the pure RF aspect, LAA is definitely a good neighbor to WiFi if legacy LTE RF requirements are reused for LAA. However in reality, traffic load and CCA procedure will also have direct impact on the coexistence performance which is not sufficiently considered in the existing simulation methodology. In this proposal, some views on simulation methodology are provided for further discussion.

Decision: 

The document was Noted
Simulation results
R4-152674
Updated simulation results for LAA and WiFi coexistence study





Source: ZTE Corporation

Abstract: 

In this proposal, some updated simulation results for LAA and WiFi coexistence study are provided for further analysis and where to collect the ACI to evaluate the transmission opportunity is also clarified.

Observation 1: In the worst case, LAA DL may create more adjacent channel interference to WiFi system compared with another WiFi system, but the impact on performance degradation of WiFi is quite limited. 

Observation 2: In the worst case, WiFi system may have quite little impact on the performance degradation of LAA system, except for WiFi DL interfering LAA DL in the indoor scenario.
Decision: 

The document was Noted
R4-153327
Simulation results for LAA and Wi-Fi





Source: Huawei

Abstract: 

This contribution provides more simulation results for LAA and Wi-Fi co-existence study.

LAA UL cause less adjacent channel interference to Wi-Fi compare to another Wi-Fi system.

LAA DL and LAA DL can coexist in the adjacent channel.

If LAA UL is deployed in unlicensed spectrum, two aspects should be considered for adjacent channel coexistence in the worst case of LAA DL to LAA UL, i.e. UL power control set and LAA BS ACLR which should not be less than certain value.
Decision: 

The document was Noted



R4-153508
LAA Adjacent channel coexistence simulation results for outdoor scenario





Source: Nokia Networks

Abstract: 

For Discussion. 

Observation1: Also in the outdoor scenario LAA is better adjacent channel neighbour than another WLAN with all the simulated LAA ACLR figures of -45 dBc,-30 dBc and -26.35 dBc. 
Decision: 

The document was Noted
Co-existence analysis
R4-153569
LAA adjacent channel coexistence with Wi-Fi





Source: Intel Corporation

Abstract: 

[For Discussion]
Decision: 

The document was Noted
R4-152888
LAA to LAA adjacent channel coexistence requirements





Source: Qualcomm Inc.

Abstract: 

Observation 1: when looking at LAA performance in 5GHz unlicensed band, imposing a tight ACLR requirement does not guarantee a very low perceived adjacent channel interference.  

Observation 2: from ACI point of view relaxing ACLR is possible with limited impact in throughput performance. Any possible relaxation of RF requirements is however conditioned to further study during Work Item phase.

Observation 3: any possible RF requirements relaxation for LAA should take into account Wi-Fi RF requirements. As far as LAA ACLR is tighter than Wi-Fi ACLR, LAA will introduce lower adjacent channel interference compared to Wi-Fi system. 
Decision: 

The document was Noted



R4-153538
Adjacent channel coexistence analysis between LAA and LAA in unlicensed spectrum





Source: Ericsson

Abstract: 

We present our simulations results for adjacent channel coexistence scenario for LAA-LAA and provide discussions for proper requirements

Proposal: Relevant RF requirements considering the applicable requirements for adjacent systems should be studied in WI phase in terms of ACLR and ACS. The exact levels of proper requirements are to be developed during the WI phase.  .
Decision: 

The document was Noted



R4-153539
TP for 36.889: Adjacent channel coexistence analysis between LAA and LAA in unlicensed spectrum





36.889 v..





Source: Ericsson

Abstract: 

TP for capturing the conclusions related to LAA-LAA adjacent channel coexistence scenario

Discussion: 

Decision: 

The document was [not addressed].



9.3.4
UE and BS operation of 5GHz band in conjunction with licensed bands, [FS_LTE_LAA]

R4-153542
TP for 36.889: Conclusion on RAN4 part of TR





36.889 v..





Source: Ericsson

Abstract: 

Texts for conclusion part of the TR 36.889

Discussion: 

Decision: 

The document was [not addressed].



R4-153543
LS out to RAN1 and RAN2: TPs for TR36.889





Source: Ericsson

Abstract: 

LS to RAN1 including all TPs for LAA SI from RAN4 intended for TR36.889

Discussion: 

Decision: 

The document was [not addressed].

