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1
Approval of the agenda

Approved.
2
Band plan and UL/DL operation
Decide on band(s) and UL/DL operations (i.e. duplex method)
Discussion: 
	R4-154691


Further consideration on LAA band plan

Source: Huawei
	It is proposed to define four operating bands for LAA in 5GHz spectrum.

· 5150-5250 MHz

· 5250-5350 MHz

· 5470-5725 MHz

· 5725-5925 MHz

	R4-154692


Consideration on duplex mode for LAA operating band(s)

Source: Huawei
	Proposal: It is proposed to define the duplex method for LAA band(s) as TDD mode.

	R4-154892


Band plan for unlicensed spectrum in 5GHz

Source: Ericsson, Qualcomm, Intel, Nokia Networks
	Proposal-1: Define band 45 as 5GHz unlicensed band for CA with licensed band in Rel-13.  

Proposal-2: The duplex method for 5GHz unlicensed bands will be TD with flexible UL/DL transmission, subject to RAN1 design of new frame structure. 




Agreements: 

R4-155323
Band plan for unlicensed spectrum in 5GHz





Source: Ericsson, Qualcomm, Intel, Nokia Networks

Abstract: 

Discussion: 

Ericsson : From UE standpoint what is the benefit of sub-bands? eNB sub band filter implementation is possible. Is it possible to progress with single band

Huawei : UE side requirements should be based on single band filyter but for BS side, can the requirements be the same for single band and sub band implementations?

Ericsson : Can we reach agreement for the UE? For basestation can specify that in certain countries operation is only allowed in a certain frequency range?

Huawei : No agreement during SI to have single band filter implementation for the UE – other implementations were not precluded. We need to investigate the impact to requirements,

CMCC : Can use single band filter from UE side eg B42 and B43 are sometimes implemented with single band filter but some region only use one. Think that is a similar scenario.

Ericsson  Possible to implement multiple band with single filter as long as requirements are met. Here we are proposing to use single band. Timescale is urgent, 36.101 is scheduled to be complete from core /RF ppoint of view in December.

DT : Don’t see any requirements which could not be met when defining a single band

DCM : Ask Huawei what happens about increased number of band combinations if we go with 4 bands, and testing aspects

Huawei : Agrees that number of CA combinations will increase with band number, but thinks we can have better performance

Huawei : Huawei and Ericsson are both rapporteurs. Regarding timescale, also think that a complete conclusion is important and this is the first meeting for the LAA WI.

UL/DL duplex mode
Ericsson : Both proposals are very similar but the aspect of Ericsson contribution to be considered is the flexible uplink/downlink duplex.

Huawei : Specific frame structure does not affect what we define in RAN4, do not see a difference between licenced and unlicensed band.

Qualcomm : From a performance point of view prefer Ericsson definition as it follows more the specuification.

CATT : Think it is premature to approve a proposal in this meeting. Depends on RAN1 discussion and is very important for regulator. 

Decision: 

The document was not addressed.
Agreement : Duplex mode designation will be decided later once RAN1 discussions are clear
3
Channelization and raster for unlicensed band
How to capture thechannel access method and channel raster definition including CBW to be considered for LAA operation
Discussion: 
	R4-154005


Discussion on channel bandwidth (CBW) definition for LAA

Source: Vodafone
	Proposal 1: 20MHz is the priority channel bandwidth for which core requirements should be completed

Proposal 2: agree to define 10, 15 and 20MHz CBW for the LAA band in case there was one single band, or to the applicable sub-blocks which max BW is not multiple of 20, and total sub-block BW is below e.g. 100MHz

Proposal 3: It is proposed to consider specifying standard locations for LAA unlicensed channels, and also whether further potential restrictions would be useful for non-20MHz bandwidth locations

	R4-154648

Channelization and raster for 5GHz unlicensed spectrum

Source: Qualcomm Incorporated
	Proposal 1: to define 20MHz channels in 5GHz unlicensed band for LAA in release 13.

Proposal 2: to adopt E-UTRA channel numbers described in Table 1 for 5GHz channelization.

	R4-154695

Consideration on channel arrangement for LAA

Source: Huawei
	Proposal 1: It is proposed for LAA to introduce only 20MHz channel bandwidth for single carrier and 2CC/3CC/4CC contiguous carrier aggregation in Rel-13.

Proposal 2: It is proposed for LAA to introduce the same channel sets as Annex E in 802.11 as in Figure 1 but the channel number and channel spacing will be defined following LTE rules.

	R4-154894


Channel raster for 5GHz LAA operation

Source: Ericsson
	Proposal-1: Adopt the channel raster definition and related texts for 36.101 as described in Section 3

Proposal-2: Adopt the channel raster definition and related texts for 36.104 as described in Section 4

	R4-154913

Consideration on LAA UE RF issues
Source : LG Electronics
	Proposal 5: EARFCN with 300 kHz spacing can be used in LAA system to fast detection of center frequency and reduce the power consumption in LAA UE.




Agreements: 
R4-155324
Consideration on channel arrangement for LAA





Source: Huawei

Abstract: 

This contribution is for approval.

Discussion: 

Vodafone : Not all regions will be able to use full LAA band. Using only 20Mhz may lead to inefficient spectrum untilasation.  See benefits for 10,15 and 20, OK to prioritise 20 for release 13. Channel restrictions should be clarified. 
Intel : Coexistence with WLAN, they use 20MHz only and 20MHz channel raster, think it is useful to follow that

Huawei : Vodafone is OK to prioritise, so can we reach agreement on 20MHz BW?

Vodafone : Might not be able to fully utilize band  if we only deploy 20MHz carriers. Is there any complexity coming from the additional CBW before we decide to prioritise?

Qualcomm : What does priroiise mean? 

Huawei : Agree with Vodafone analysis. The complexity is coming from specifying BW subset on top of CA combinations. May not be necessary to use all unlicnecned band from the beginning, 
KDDI : Want to define prioritisation. Also understand Vdf concern too early.  Can we conclude at least 20MHz BW then WI can be closed. 

VDF : Wants  more understanding of complexity. Should leave it open and if there are major issues prioritise 20MHz later.

Ericsson : Coexistence is part of the WI, need to address fair coexistence with other systems

Huawei : If we agree to work on other CBW, we need to send an LS in this meeting to RAN1 to determine if there are coexistence concerns

ALU : What does RAN1 do with the LS? Are we expecting RAN1 to do the study?

Huawei : Additional complexity that is referred to earlier

Ericsson : Agree, limited possibility to do any more study

Channel Raster
Ericsson : We propose that since intraband CA is used for LAA, so channel spacing  has to be multiple of 300khz. E-UARFCN to corresponding wifi channel is picked up in Basestation spec, not in UE part so that if in future we need to consider other channel location. Keeps flexibility for other configurations. Similar to wifi which started with 5MHz channel spacing, and pick up every 4th 5MHz channel numb.er

LG : 300kHz channel raster, can save power consumption 

Ericsson : Cell search is not done for LAA since the configured cell is an SCell.

Intel : If we really want flexibility 100kHz raster should be used. Can’t get exactly 20MHx for 300kHz multiples. Don’t understand the power saving 
Qualcomm : Our proposal is 100kHz raster with downselected EARFCN aligned with wifi channels. At band edge there are very difficult reuirements that are addressed by down section.

Vodafone : How does this work in practice considering different regions where the edges of bands may need to be used.

Qualcomm : Cover the whole band for the future because of raster, but the downselection means that the initial channels used are aligned with wifi channels 

Ericsson : OK for 100kHz raster. On flexibility at the UE side what happens with the legacy UE if new channels are taken into use. Other issue is that this is a CA configuration so 300khz multiples need to be supported. 200kHz offset from wifi is not a significant issue. 

Huawei : Prefers 100kHz. LAA may have standalone operation in the future

Ericsson : Channel spacing needs to be a multiple of 300kHZ
Qualcomm : This can be part of downselection discussion. 
Decision: 

The document was not 
Agreement : Channel raster to be 100kHz 

Downselection of raster needs to be studied 

- CA intraband Channel spacing needs to be a multiple of 300kHZ

-Other downselection may be cosnidered
4
 UE RF requirements for LAA

How to determine RF requirements for UE nodes so that competitiveness with WiFi devices is ensured

Discussion: 
	R4-154194


Handling of a new band for LAA 5GHz and HTF

Source: NTT DOCOMO, INC.
	Proposal: The followings are proposed as a package.

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

HTF implementation can be considered only when CA configurations assuming HTF such CA_1A-28A with the unlicensed spectrum are specified.

One single band definition should be adopted for 5 GHz spectrum.


	R4-154193


Potential UE RF issues of CA including 5 GHz band

Source: NTT DOCOMO, INC.
	Proposal: Band(s) whose frequency is below 2170 MHz should be adopted as one of bands constituting CA combination with 5 GHz band.


	R4-154302


Overview of LAA UE RF requirements

Source: Huawei, Hisilicon
	Proposal1: It should be discussed whether the current blocker levels can be adjusted due to the higher frequency environment to reduce UE current consumption



	R4-154303


UE RF H2/H3 analysis for LAA related CA

Source: Huawei, Hisilicon
	Our initial preference is to leave H2/H3 MSD unspecified in LAA because its occurrence is very limited. If MSD is specified, our preference is not to use harmonic trap filter in the analysis.



	R4-154651


5GHz UE ACS and In-band blocking requirements

Source: Qualcomm Incorporated
	Proposal 1: ACS value for 20MHz channel bandwidth in 5GHz band should be 27dB.

Proposal 2: For 5GHz band, the bandwidth of the interferer signal for ACS test should be 20MHz.

Proposal 3: ACS value for intra band CA class C should be 24dB.

Proposal 4: In case of intra-band CA class C in 5GHz band, the bandwidth of the interferer signal for ACS test should be 20MHz.

Proposal 5: For 5GHz band, the bandwidth of the interferer signal for in-band blocking test should be 20MHz.

Proposal 6: In 5GHz band, in-band blocking should be defined for an unwanted interfering signal falling into the UE receive band or into the first 60 MHz below or above the UE receive band.

Proposal 7: In case of intra-band CA class C in 5GHz band, the bandwidth of the interferer signal for in-band blocking test should be 20MHz, Foffset, case 1 should be 30MHz and Foffset, case 2 should be 50MHz.

	R4-154854


UE RF requirements for LAA operation

Source: Ericsson
	For LAA CA configurations we propose 

1. that the same receiver requirements apply for all carriers in the range 5150-5925 MHz regardless of the number of operator bands defined in the said range;

2. that a tentative REFSENS of the order of [-90] dBm is adopted for the 20 MHz unlicensed carrier when assigned in LAA CA configurations for which the attenuation of the TX signal in the licensed band is at least 50 dB;

3. that the minimum input signal level is specified as [-25] dBm

4. that the ACS is maintained at 27 dB for the 20 MHz bandwidth but the interferer bandwidth changed to 20 MHz;

5. that “in-band” refers to the full range 5150-5925 MHz regardless of the number of operator bands defined in the said range;

6. that the standard in-band blocking requirements are kept but with the interferer bandwidth changed to 20 MHz and hence that the applicability of the requirements cover up to the first 60 MHz outside the range 5150-5925 MHz;

7. that the standard out-of-band blocking requirements are kept but the interferer level is reduced to -20 dBm above 2800 MHz.

8. that the narrow-band blocking requirements do not apply for the unlicensed carrier;

9. that the wideband inter-modulation test is kept but with the interferer bandwidth changed to 20 MHz. 



	R4-154913

Consideration on LAA UE RF issues  

Source: LG Electronics Inc.
	Proposal 1: AGC set time of LAA UE can keep the legacy AGC set time when DRS in LAA system is considered using normal PSS/SSS and reference signals (CRS or DM-RS) imbedded in other DL TX bursts without special handling.

Proposal 2: From the SLS results, the discovery signals or reference signals (e.g., CRS and/or DMRS) within DL transmission bursts can be received in UE side at least 20ms with 98% even though eNB send aperiodic DRS transmission. Hence it is possible to keep time/frequency synchronization by using one shot DRS detection.

Proposal 3: Same FE RF design (e.g. Filter, antenna and switch) between LAA and Wi-Fi system should be consider for example RF architecture.
Proposal 4: In the first phase of LAA, RAN4 should be focused on the intra-band contiguous CA in LAA spectrum, then RAN4 support intra-NC CA in second phase in future release.

Proposal 5: EARFCN with 300 kHz spacing can be used in LAA system to fast detection of center frequency and reduce the power consumption in LAA UE.


Agreements: 

R4-155326
UE RF requirements for LAA operation





Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Return
5
Recap: Suitable RF requirements for BS
How to determine RF requirements for LAA nodes so that competitiveness with WiFi devices are ensured
Discussion: 
	R4-154653


eNodeB ALCR requirement in 5GHz

Source: Qualcomm Incorporated
	Proposal 1: Medium Range and Local Area BS ACLR for 5GHz band(s) should be 30dB.

	R4-154698


On BS ACLR requirement for LAA

Source: Huawei
	Proposal 1: Downlink requirement definition should consider both DL only and UL/DL operations so DL to UL interference cannot be overlook.

Proposal 2: Relaxing BS ACLR will cause further significant degradation on other BS receiving performance so it should be careful for relaxing and keep the same value of 45dBc is a good choice.

Proposal 3: It is proposed that existing LTE ACLR requirements for single carrier, carrier aggregation, non-contiguous gap and the absolute value are not changed for LAA.

	R4-154882

BS ACLR consideration for LAA
Source: Nokia Networks


	RAN4 should define proper base station ACLR and Cumulative ACLR (CACLR) values for LAA operation in unlicensed band.


	R4-154895


Suitable RF requirements for LAA BS

Source: Ericsson
	Proposal: Suitable ACLR parameter for LAA BS would be 30dBc. When 64-QAM and 256-QAM need to be supported in LAA system, 1dB and 6dB backoff values need to be specified respectively.  


Agreements: 

6
CA configuration involving LAA


How to capture thechannel access method and channel raster definition
Discussion: 
	R4-154006


CA combinations for LAA

Source: Vodafone
	Proposal: consider aggregation of Band 3+ LAA and Band 7+LAA



	R4-154262


Example band combinations for LAA Work Item

Source: KDDI Corporation
	We propose followings as example band combinations for LAA WI.

I.      Band   1 + LAA 5GHz Band

* Can be utilized in Region 1 and Region 3.

II. Band 26 + LAA 5GHz Band

* Can be utilized in Region 2 and Region 3.

III. Band 28 + LAA 5GHz Band

* Can be utilized in Region 1 and Region 3.

IV. Band 41 + LAA 5GHz Band

* Can be utilized in Region 2 and Region 3.

V. Band 42 + LAA 5GHz Band

* Can be utilized in Region 1 and Region 3.

	R4-154694

Consideration on CA scenarios for LAA

Source: Huawei
	Proposal 1: It is proposed to specify 1UL/4DL or 1UL/5DL inter-band CA scenario with 3DL or 4DL in unlicensed band (SDL) and 1UL/1DL in licensed band for LAA in Rel-13 timeframe. The aggregation in unlicensed band could be contiguous or non-contiguous.

Proposal 2: It is proposed to specify one FDD band of Band 1 and one TDD band of Band 41, as the first batch of licensed bands for license-assisted access of 5GHz. 

Proposal 3: The WI can be closed if at least one band combination is completed in Rel-13. Other band combinations could be delayed to later releases and standardized in the same release independent way as current inter-band CA scenarios.

	R4-154893


Potential CA configurations for LAA operation in 5GHz

Source: Ericsson
	Proposal-1: Maximum two band CA configurations and up to 3CCs (one licensed CC and maximum 2 unlicensed CCs) are considered in Rel-13 timeframe.

Proposal-2: Only consider contiguous CA for unlicensed band when more than one unlicensed carrier is aggregated in unlicensed spectrum.

Proposal-3: Define the above CA combinations for LAA operations in 5GHz

Proposal-4: Any other CA combination can be added as LAA combination whenever operators request them within the timeframe for this WI.

Proposal-5: If requirements for one of the combinations with at least 1 licensed carrier and 1 unlicensed carrier are completed, then WI can be completed.

	R4-154913

Consideration on LAA UE RF issues
Source : LG Electronics
	Proposal 4: In the first phase of LAA, RAN4 should be focused on the intra-band contiguous CA in LAA spectrum, then RAN4 support intra-NC CA in second phase in future release.




Agreements:
R4-155325
Potential CA configurations for LAA operation in 5GHz





Source: Ericsson

Abstract: 

In an accompanying contribution, we propose to define one single band (Band 45) in 5GHz. In this contribution, we propose accompanying CA configurations for LAA operation in 5GHz.

Discussion: 

Decision: 

The document was not addressed.
List of documents handled in the main session (not to be treated at the adhoc)  
7.13
Licensed-Assisted Access to Unlicensed Spectrum 

Work plan

R4-154891
Workplan for Rel-13 LAA workitem





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

Abstract: 

In this contribution, we provide our proposal on potential workplan for LAA WI in RAN4.

Proposal-1: Adopt the workplan in Section 3 as the workplan for LAA WI. 

Proposal-2: Rapporteur companies will produce combined CRs for relevant specifications which need to be changed for LAA feature in Rel-13 timeframe.
Discussion: 

Decision: 

The document was Approved
7.13.1
General
Regulatory issues

R4-154649
Regulatory considerations for LAA specifications





Source: Qualcomm Incorporated

Abstract: 

Discussion about implementation of regulatory requirements for LAA specifications. Document is for Discussion.

Discussion: 

NTT DOCOMO: MCC works like NS. If one company has different protection requirements it is difficult to distinguish.

Huawei: How to guarantee the operation with this approach? What kind of work is expected from RAN3?

Qualcomm: Each country has their own MCC. 

Decision: 

The document was Noted
R4-154693
On regulatory issues for LAA





Source: Huawei

Abstract: 

This contribution is for approval.

Proposal 1: It is proposed to define main regulatory requirements into 3GPP specification.
Discussion: 

NTT DOCOMO: What do you mean by “main” requirements?

Huawei: Different country based requirements in addition to general requirements.

Intel: We wonder how this should be done as there are hundreds of countries.

Huawei: Those shall be specified in 3GPP specs to have the better idea of the requirements. We should focus on main requirements.

Intel: Complete regulatory requirements cannot be added to 3GPP specs. Those are also changed over the time.

Alcatel-Lucent: There is already a section in RAN1 TR. It is difficult to know who the main regulator is.

Decision: 

The document was Noted
Band plan
R4-154691
Further consideration on LAA band plan





Source: Huawei

Abstract: 

This contribution is for approval.

It is proposed to define four operating bands for LAA in 5GHz spectrum.

· 5150-5250 MHz

· 5250-5350 MHz

· 5470-5725 MHz

· 5725-5925 MHz

Discussion: 

Decision: 

The document was Noted



R4-154692
Consideration on duplex mode for LAA operating band(s)





Source: Huawei

Abstract: 

This contribution is for approval.

Proposal: It is proposed to define the duplex method for LAA band(s) as TDD mode.
Discussion: 

CATT: Premature to approved

Decision: 

The document was Noted
R4-154892
Band plan for unlicensed spectrum in 5GHz





Source: Ericsson, Qualcomm, Intel, Nokia Networks

Abstract: 

One of the issues that RAN4 is supposed to investigate is the expected band plan in 5GHz unlicensed band. In this contribution, we propose the suitable band plan for 5GHz spectrum.

Proposal-1: Define band 45 as 5GHz unlicensed band for CA with licensed band in Rel-13.  

Proposal-2: The duplex method for 5GHz unlicensed bands will be TD with flexible UL/DL transmission, subject to RAN1 design of new frame structure. 

Discussion: 

Decision: 

The document was Revised in 5323
R4-155323
Band plan for unlicensed spectrum in 5GHz





Source: Ericsson, Qualcomm, Intel, Nokia Networks

Abstract: 

Discussion: 

Decision: 

The document was not addressed.
Channel arrangement

R4-154005
Discussion on channel bandwidth (CBW) definition for LAA





Source: Vodafone

Abstract: 

CBW proposal applicable to LAA for approval

Proposal 1: 20MHz is the priority channel bandwidth for which core requirements should be completed

Proposal 2: agree to define 10, 15 and 20MHz CBW for the LAA band in case there was one single band, or to the applicable sub-blocks which max BW is not multiple of 20, and total sub-block BW is below e.g. 100MHz

Proposal 3: It is proposed to consider specifying standard locations for LAA unlicensed channels, and also whether further potential restrictions would be useful for non-20MHz bandwidth locations

Discussion: 

Decision: 

The document was Noted
R4-154648
Channelization and raster for 5GHz unlicensed spectrum





Source: Qualcomm Incorporated

Abstract: 

Proposal for channelization and raster in 5GHz spectrum. Document is for Approval.

Proposal 1: to define 20MHz channels in 5GHz unlicensed band for LAA in release 13.

Proposal 2: to adopt E-UTRA channel numbers described in Table 1 for 5GHz channelization.

Discussion: 

Decision: 

The document was Noted
R4-154695
Consideration on channel arrangement for LAA





Source: Huawei

Abstract: 

This contribution is for approval.

Proposal 1: It is proposed for LAA to introduce only 20MHz channel bandwidth for single carrier and 2CC/3CC/4CC contiguous carrier aggregation in Rel-13.

Proposal 2: It is proposed for LAA to introduce the same channel sets as Annex E in 802.11 as in Figure 1 but the channel number and channel spacing will be defined following LTE rules.
Discussion: 

Decision: 

The document was Revised in 5324
R4-154894
Channel raster for 5GHz LAA operation





Source: Ericsson

Abstract: 

In this contribution, we provide our proposal on channel raster definitions for 5GHz LAA access.

Proposal-1: Adopt the channel raster definition and related texts for 36.101 as described in Section 3

Proposal-2: Adopt the channel raster definition and related texts for 36.104 as described in Section 4

Discussion: 

Decision: 

The document was Noted
R4-155324
Consideration on channel arrangement for LAA





Source: Huawei

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was not addressed.
CA scenarios

R4-154006
CA combinations for LAA





Source: Vodafone

Abstract: 

CA combinations for LAA WI for approval

Proposal: consider aggregation of Band 3+ LAA and Band 7+LAA

Discussion: 

Ericson: We have proposed 4 bands

Decision: 

The document was Noted
R4-154262
Example band combinations for LAA Work Item





Source: KDDI Corporation

Abstract: 

Document for Approval.  This contribution ssuggests example band combinations for LAA WI, which was approved in RAN#68.

We propose followings as example band combinations for LAA WI.

VI.      Band   1 + LAA 5GHz Band

* Can be utilized in Region 1 and Region 3.

VII. Band 26 + LAA 5GHz Band

* Can be utilized in Region 2 and Region 3.

VIII. Band 28 + LAA 5GHz Band

* Can be utilized in Region 1 and Region 3.

IX. Band 41 + LAA 5GHz Band

* Can be utilized in Region 2 and Region 3.

X. Band 42 + LAA 5GHz Band

* Can be utilized in Region 1 and Region 3.

Discussion: 

Decision: 

The document was Noted
R4-154694
Consideration on CA scenarios for LAA





Source: Huawei

Abstract: 

This contribution is for approval.

Proposal 1: It is proposed to specify 1UL/4DL or 1UL/5DL inter-band CA scenario with 3DL or 4DL in unlicensed band (SDL) and 1UL/1DL in licensed band for LAA in Rel-13 timeframe. The aggregation in unlicensed band could be contiguous or non-contiguous.

Proposal 2: It is proposed to specify one FDD band of Band 1 and one TDD band of Band 41, as the first batch of licensed bands for license-assisted access of 5GHz. 

Proposal 3: The WI can be closed if at least one band combination is completed in Rel-13. Other band combinations could be delayed to later releases and standardized in the same release independent way as current inter-band CA scenarios.
Discussion: 

Decision: 

The document was Noted


R4-154893
Potential CA configurations for LAA operation in 5GHz





Source: Ericsson

Abstract: 

In an accompanying contribution, we propose to define one single band (Band 45) in 5GHz. In this contribution, we propose accompanying CA configurations for LAA operation in 5GHz.

Proposal-1: Maximum two band CA configurations and up to 3CCs (one licensed CC and maximum 2 unlicensed CCs) are considered in Rel-13 timeframe.

Proposal-2: Only consider contiguous CA for unlicensed band when more than one unlicensed carrier is aggregated in unlicensed spectrum.

Proposal-3: Define the above CA combinations for LAA operations in 5GHz

Proposal-4: Any other CA combination can be added as LAA combination whenever operators request them within the timeframe for this WI.

Proposal-5: If requirements for one of the combinations with at least 1 licensed carrier and 1 unlicensed carrier are completed, then WI can be completed.
Discussion: 

Decision: 

The document was Revised in 5325
R4-155325
Potential CA configurations for LAA operation in 5GHz





Source: Ericsson

Abstract: 

In an accompanying contribution, we propose to define one single band (Band 45) in 5GHz. In this contribution, we propose accompanying CA configurations for LAA operation in 5GHz.

Discussion: 

Decision: 

The document was not addressed.



7.13.1.1
Channel access framework

LBT
R4-154650
LBT requirements for LAA





Source: Qualcomm Incorporated

Abstract: 

Proposal for LBT requirements for LAA. Document is for Approval.

Proposal 1: LBT requirement for Base Station should be defined in the form: Base Station should be able to assess whether the medium is busy or idle within X usec with Y% probability.  

Discussion: 

Ericsson: We like to see something more than this.

Huawei: We need to have some requirements for BS. RAN2 also discuss how to capture the BS aspects. We need to understand what requirements are feasible.

Qualcomm: It is a time mask. We need to wait for RAN1 to decide the procedure. At the end of the day it will be the throughput performance.

Decision: 

The document was Noted
R4-154896
5GHzDiscussions on LBT requirements for LAA operations





Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Withdrawn


7.13.1.2
Discontinuous transmission

DRS transmission timing
R4-154870
On DRS Transmission Timing for LTE LAA





Source: Nokia Networks

Abstract: 

In this contribution we discuss  two different DRS transmission timing options when DRS is subject to LBT.

Discussion: 

Decision: 

The document was Withdrawn


7.13.2
UE RF (36.101) 

Reference architecture

R4-154652
UE Reference Architecture for LAA





Source: Qualcomm Incorporated

Abstract: 

Proposal for UE reference architecture to specify CA requirements for LAA. Document is for Approval.

Discussion: 

Decision: 

The document was Withdrawn
HTF
R4-154042
Handling of a new band for LAA 5GHz and HTF





Source: NTT DOCOMO, INC.

Abstract: 

This contribution is for Approval.

Although RAN4#75 could not make an approval on  how to handle the operating band(s) definition for 5 GHz spectrum in a way that we generate one single band or four different bands, an agreement [R4-153878] associated with this topic was reached. In this contribution, we further discuss how to handle this topic based on the agreement and previously proposed contribution [R4-152669].

Discussion: 

Decision: 

The document was withdrawn.

R4-154194
Handling of a new band for LAA 5GHz and HTF





Source: NTT DOCOMO, INC.

Abstract: 

This contribution is for Approval.

Although RAN4#75 could not make an approval on  how to handle the operating band(s) definition for 5 GHz spectrum in a way that we generate one single band or four different bands, an agreement [R4-153878] associated with this topic was reached. In this contribution, we further discuss how to handle this topic based on the agreement and previously proposed contribution [R4-152669].

Proposal: The followings are proposed as a package.

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

HTF implementation can be considered only when CA configurations assuming HTF such CA_1A-28A with the unlicensed spectrum are specified.

One single band definition should be adopted for 5 GHz spectrum.
Discussion: 

Vodafone: It is too premature to decide.

TeliaSonera: What kind of IL was assumed?

NTT DOCOMO: 

Decision: 

The document was Noted
RF issues
R4-154044
Potential UE RF issues of CA including 5 GHz band





Source: NTT DOCOMO, INC.

Abstract: 

This contribution is for Approval.

RAN#68 approved the WI for LAA [RP-151045]. According to [RP-151045], one of the RAN4 tasks is specifying a limited set of example band combinations including 5 GHz spectrum. In this contribution, we share potential issues on certain CA combinations including 5 GHz spectrum in terms of UE RF design. Note that the discussion is based on the condition that the 5 GHz band/bands definition should include DL only and UL/DL operations (without UL requirements being defined in Rel-13).

Discussion: 

Decision: 

The document was withdrawn.



R4-154193
Potential UE RF issues of CA including 5 GHz band





Source: NTT DOCOMO, INC.

Abstract: 

This contribution is for Approval.

RAN#68 approved the WI for LAA [RP-151045]. According to [RP-151045], one of the RAN4 tasks is specifying a limited set of example band combinations including 5 GHz spectrum. In this contribution, we share potential issues on certain CA combinations including 5 GHz spectrum in terms of UE RF design. Note that the discussion is based on the condition that the 5 GHz band/bands definition should include DL only and UL/DL operations (without UL requirements being defined in Rel-13).

Proposal: Band(s) whose frequency is below 2170 MHz should be adopted as one of bands constituting CA combination with 5 GHz band.
Discussion: 

Decision: 

The document was Noted



R4-154302
Overview of LAA UE RF requirements





Source: Huawei, Hisilicon

Abstract: 

This is for approval. This contribution gives a brief overview of LAA UE RF requirements.

Proposal1: It should be discussed whether the current blocker levels can be adjusted due to the higher frequency environment to reduce UE current consumption

Discussion: 

Decision: 

The document was Noted



R4-154303
UE RF H2/H3 analysis for LAA related CA





Source: Huawei, Hisilicon

Abstract: 

This contribution discusses how the known issue of RX desensitization caused by H2/H3 relation between the aggressor UL and victim DL should be handled in LAA related CA.

Our initial preference is to leave H2/H3 MSD unspecified in LAA because its occurrence is very limited. If MSD is specified, our preference is not to use harmonic trap filter in the analysis.

Discussion: 

Decision: 

The document was Noted



R4-154651
5GHz UE ACS and In-band blocking requirements





Source: Qualcomm Incorporated

Abstract: 

Proposal for UE ACS and inband blocking requirement in 5GHz. Document is for Approval.

Proposal 1: ACS value for 20MHz channel bandwidth in 5GHz band should be 27dB.

Proposal 2: For 5GHz band, the bandwidth of the interferer signal for ACS test should be 20MHz.

Proposal 3: ACS value for intra band CA class C should be 24dB.

Proposal 4: In case of intra-band CA class C in 5GHz band, the bandwidth of the interferer signal for ACS test should be 20MHz.

Proposal 5: For 5GHz band, the bandwidth of the interferer signal for in-band blocking test should be 20MHz.

Proposal 6: In 5GHz band, in-band blocking should be defined for an unwanted interfering signal falling into the UE receive band or into the first 60 MHz below or above the UE receive band.

Proposal 7: In case of intra-band CA class C in 5GHz band, the bandwidth of the interferer signal for in-band blocking test should be 20MHz, Foffset, case 1 should be 30MHz and Foffset, case 2 should be 50MHz.
Discussion: 

Decision: 

The document was Noted



R4-154854
UE RF requirements for LAA operation





Source: Ericsson

Abstract: 

In this contribution we propose UE RF receiver requirements for LAA operation. Tentative specification text for 36.101 is also provided. For Approval.

For LAA CA configurations we propose 

10. that the same receiver requirements apply for all carriers in the range 5150-5925 MHz regardless of the number of operator bands defined in the said range;

11. that a tentative REFSENS of the order of [-90] dBm is adopted for the 20 MHz unlicensed carrier when assigned in LAA CA configurations for which the attenuation of the TX signal in the licensed band is at least 50 dB;

12. that the minimum input signal level is specified as [-25] dBm

13. that the ACS is maintained at 27 dB for the 20 MHz bandwidth but the interferer bandwidth changed to 20 MHz;

14. that “in-band” refers to the full range 5150-5925 MHz regardless of the number of operator bands defined in the said range;

15. that the standard in-band blocking requirements are kept but with the interferer bandwidth changed to 20 MHz and hence that the applicability of the requirements cover up to the first 60 MHz outside the range 5150-5925 MHz;

16. that the standard out-of-band blocking requirements are kept but the interferer level is reduced to -20 dBm above 2800 MHz.

17. that the narrow-band blocking requirements do not apply for the unlicensed carrier;

18. that the wideband inter-modulation test is kept but with the interferer bandwidth changed to 20 MHz. 

Discussion: 

Decision: 

The document was Revised in 5326



R4-155326
UE RF requirements for LAA operation





Source: Ericsson

Abstract: 

Discussion: 

Decision: 

The document was Return
7.13.3
BS RF (36.104) 

Overall RF requirements

R4-154696
Overview of LAA BS RF requirements





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Noted
R4-154839
Overall impact on BS RF specifications for LAA





Source: Ericsson

Abstract: 

The paper gives an overview of how LAA will impact the BS RF specifications, with a walk-through of  Tx requirements. A number of initial proposals for way-forward are made.

Discussion: 

Decision: 

The document was Noted



R4-154840
Way forward on BS RF specifications for LAA





Source: Ericsson

Abstract: 

The paper gives initial proposals for inclusion of LAA in the BS RF specifications. For approval.

PROPOSAL 1: RAN4 should aim at having a single number for each limit of the requirements related to regulation, such as max BS power and unwanted emissions. Informative text should identify that there are additional regulatory limits, with informative references if desired. 

PROPOSAL 2: Each requirement should be studied to ensure that the LAA BS RF requirements cover the scope of regulatory limits, also in terms of testing and test procedures.

PROPOSAL 3: The existing Annex H of TS 36.104 serves as guidance for assessment of EIRP limits and can be applied in the same way for LAA.

PROPOSAL 4: Possible requirements on the LBT procedure should be specified in TS 36.104, with the test procedure in TS 36.141.

PROPOSAL 5: In order to identify the requirements relevant to an LAA BS in a structured way, a new BS class should be introduced for BS intended for LAA operation.

Discussion: 

Alcatel-Lucent: Current BS classes are defined based on MCL and max output power. We are not sure that new BS class shall be defined for LAA.

Sprint: We do not support defining the new BS class.

R&S: What would be the measured metrics for LBT?

Ericsson: All BS classes are not defined in a similar way. Wee think it could be an easy way. Metrics for LBT could be time window.

Telecom Italia: Proposal 5, we support specifying LAA requirements clearly in spec so that we know which reqs apply to LAA.

NTT DOCOMO: Do you mean 3GPP req does not guarantee EIRP performance?

Ericsson: The scope of BS spec is to guarantee the performance at the antenna connector.

Huawei: New BS class is perhaps not a good way to go. We prefer new sub clauses in spec.

Ericsson: Not only power but also emission limits are defined as EIRP in regulatory requirements.

Decision: 

The document was  Noted
Output power
R4-154697
On BS output power requirement for LAA





Source: Huawei

Abstract: 

This contribution is for approval.

Proposal: Additional output power requirements are proposed to be added in section 6.2.2 of TS 36.104. 
Discussion: 

Ericsson: EIRP is mentioned, what would be the test procedure in test spec?

Huawei: Testing need to be discussed further.

Decision: 

The document was Noted
Spurious emissions

R4-154700
On BS spurious emission requirement for LAA





Source: Huawei

Abstract: 

This contribution is for approval.

Proposal 1: For 5GHz band, the upper frequency of spurious emission limit needs further amendment according to SM.329.
Proposal 2: Regulatory spurious emission requirements should be captured in TS 36.104 for 5GHz as regional transmitter spurious emissions.

Proposal 3: Co-existence and co-location spurious emissions both need to be extended to 5GHz band(s) for local area and medium range BS with reference to the current requirement.
Discussion: 

Ericsson: Proposal 1 is correct. We should avoid too detailed approach for proposal 2. Proposal 3, why to have MR also included?

Huawei: Intention is to specify LAA requirements in general.

Decision: 

The document was Noted
Unwanted emissions

R4-154699
On BS emission mask requirement for LAA





Source: Huawei

Abstract: 

This contribution is for approval.

Proposal 1: To provide comparable co-existence performance with LTE and align with ACLR requirement definition in [3], it is proposed to reuse current LTE UEM requirement for both single carrier and carrier aggregation as general requirement and the mask in European harmonized standard for RLAN as additional regional requirement.

Proposal 2: It is proposed to keep LTE in-gap UEM requirement unchanged and add the European standard as regional requirement.

Proposal 3: Under the framework of TS 36.104, within the frequency range of 10MHz immediately out of the band edge, regulatory requirements should be captured as additional operating band unwanted emission requirement.
Discussion: 

Ericsson: Proposal 1; LTE mask would be the best one but we may consider further. Proposal 2, we think NC operation should not be part of this. 

Qualcomm: We need to look the regulatory requirements instead of legacy.

Huawei: Why NC should not be part of this?

Ericson: We propose to start with cont case as is done with WiFi.

Huawei: Spectrum could be also NC.

Nokia Networks: NC should be part of the work.

Decision: 

The document was Noted
ACLR
R4-154653
eNodeB ALCR requirement in 5GHz





Source: Qualcomm Incorporated

Abstract: 

Proposal for eNodeB ACLR minimum requirement in 5GHz spectrum.

Proposal 1: Medium Range and Local Area BS ACLR for 5GHz band(s) should be 30dB.

Discussion: 

Huawei: LAA – WiFi scenario is considered. We have different deployment scenarios. LAA-LAA is not different than LTE legacy scenario. 

CMCC: We agree with Huawei. 30 dB is not enough for LAA-LAA co-ex scenario.

Ericson: We agree with proposal. We need to compare to other system.

Nokia Networks: CACLR is also part of ACLR.

Vodafone: We agree with CMCC. 30 dB is not enough for the worst case.

Qualcomm: Carrier leakage is much higher compared to legacy scenario. Yes, CACLR is included. 

Decision: 

The document was Noted



R4-154698
On BS ACLR requirement for LAA





Source: Huawei

Abstract: 

This contribution is for approval.

Proposal 1: Downlink requirement definition should consider both DL only and UL/DL operations so DL to UL interference cannot be overlook.

Proposal 2: Relaxing BS ACLR will cause further significant degradation on other BS receiving performance so it should be careful for relaxing and keep the same value of 45dBc is a good choice.

Proposal 3: It is proposed that existing LTE ACLR requirements for single carrier, carrier aggregation, non-contiguous gap and the absolute value are not changed for LAA.
Discussion: 

Qualcomm: Conclusion of the TR have different view on impact. It is not possible to say now what the impacts are.

Decision: 

The document was Noted



R4-154882
BS ACLR consideration for LAA





Source: Nokia Networks

Abstract: 

This contribution is for approval. This contribution considers BS ACLR for LAA operation in unlicensed band.

RAN4 should define proper base station ACLR and Cumulative ACLR (CACLR) values for LAA operation in unlicensed band.
Discussion: 

Huawei: We support the idea. 

Decision: 

The document was Noted

R4-154895
Suitable RF requirements for LAA BS





Source: Ericsson

Abstract: 

In Rel-8 LTE, the RF requirements for BS was were defined considering the operations in licensed bands which is exclusive for any specific operator. Instead , whereas in 5GHz unlicensed spectrum, LAA BS is expected to co-exist with other unlicensed devices, e.g. WiFi nodes, etc. In this contribution, we provide our understanding on defining suitable RF requirements for LAA BS which should coexist have a fair coexistence with other  services in unlicensed systems in unlicensed bandsspectrum.

Proposal: Suitable ACLR parameter for LAA BS would be 30dBc. When 64-QAM and 256-QAM need to be supported in LAA system, 1dB and 6dB backoff values need to be specified respectively.  
Discussion: 

Huawei: RAN4 simulation assumptions assume alsi digital distortion.

Nokia Networks: Do you assume also CACLR? We agree already there is a rated output power for 256QAM.

Decision: 

The document was Noted
CR
R4-154701
Draft CR for LAA on TS 36.104





Source: Huawei

Abstract: 

Discussion: 

Decision: 

The document was Noted

7.13.4
RRM (36.133) 

7.13.5
Other specifications 

