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Source: Huawei

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

· 5150-5350 MHz

· 5470-5925 MHz

R4-156785
Way forward on  Band definition for LAA operation
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Source: Ericsson, Qualcomm, Nokia Networks, Intel, Sony Mobile, T-Mobile USA, Deutsche Telekom, Verizon Wireless, LG Electronics, MediaTek Inc. 

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

1) LAA operation is defined with a single operating band with the frequency range of 5150-5925 MHz. 

2) If needed, sub-bands can be introduced in the BS specification in order to reflect specific regulatory requirements.

3) The duplex method for 5GHz unlicensed band will be TDD subject to RAN1 design of new frame structure. 

UL requirements are not defined in this version of specifications.


Discussion

Ericsson : Proposes single band with possibility of sub-bands. We think Huawei proposal can also be incorporated into ths.

Verizon : Band definition is needed urgently. Single band is a good solution, and didn’t see strong reason for more bands

Qualcomm : From UE perspective agree that single band is the best solution. Open to accommodate other concerns with subbands

DCM : Also agree from UE perspective single band is better

Huawei : Discussion relates to RF requirements performance as well when system is deployed. This discussion has not been about UE, single RF filter is the baseline assumption. Once we agree the requirements we can come back to the band plan.

Vodafone : Support single band for UE and basestation. We need to cover same range for basestation as UE, basestation can have different requirements for certain frequency ranges. Can discuss requirement capture in spec

Intel : 36.101 should specify a single band, basestation does not need to support all frequencies in a band, unlike UE. BS is free to support only operator’s chosen frequencies.

ALU : Also support solving in this meeting. Compromise could be single band with a statement that certain frequency range may be excluded in some regions.

Intel : Isn’t this only for BS, UE doesn’t know which region it is operating in. 
CMCC : Band definition is not just about UE single filter implementation, but also whether we can define coexistence and colocation requirements.  Operator can operate between different bands without syncronisation and improve the detection performance between bands.
Ericsson : The issues are not connected, UE capability can be a single band and if wanted, colocation requirements can be defined in the basestation specifications. We think this is a separate issue. 

Huawei : The real issue is whether we can reuse the colocation requirement, this is the main area of different opinion. Operators should think carefully about potential implication.

Verizon : We need to understand the impact on the workplan, this is important to decide in this meeting. 

Nokia Networks : Agrees that the decision is important to complete the work on time. 
Agreements
Not reached in ahdoc.
2.
BS RF requirements

	R4-155497
	discussion
	Overview of LAA BS RF requirements
	Huawei

	R4-155498
	Other
	On BS output power requirement for LAA
	Huawei

	R4-155499
	Other
	On BS ACLR requirement for LAA
	Huawei

	R4-155500
	Other
	On BS emission mask requirement for LAA
	Huawei

	R4-155501
	Other
	On BS spurious emission requirement for LAA
	Huawei

	R4-155502
	discussion
	On LBT requirement for LAA
	Huawei

	R4-155855
	Other
	Co-existence studies on LAA with Band 1 
	KDDI Corporation

	R4-155856
	Other
	Co-existence studies on LAA with Band 41
	KDDI Corporation

	R4-155857
	Other
	Co-existence studies on LAA with Band 42
	KDDI Corporation

	R4-155879
	Other
	Identifying LAA BS RF requirements in the BS specifications
	Ericsson

	R4-155880
	Other
	Regional requirements for LAA BS
	Ericsson

	R4-155881
	Other
	LAA BS requirements: General parts
	Ericsson

	R4-155882
	Other
	LAA BS requirement on base station output power
	Ericsson

	R4-155883
	Other
	LAA BS requirement on Unwanted emissions
	Ericsson

	R4-155998
	Other
	Discussion on BS RF requirements for LAA
	CMCC

	R4-156205
	Other
	Harmonics and IMD analyses for Band 1+LAA
	NTT DOCOMO, INC.

	R4-156207
	Other
	Harmonics and IMD analyses for Band 3+LAA
	NTT DOCOMO, INC.

	R4-156282
	Other
	Suitable ACLR requirements for LAA BS
	Ericsson

	R4-156324
	Other
	BS RF requirements for LAA
	Qualcomm Incorporated

	R4-156530
	Other
	BS ACLR and CACLR requirement for LAA
	Nokia Networks


2.1
How to handle regional requirement

PROPOSAL 1: As a reasonable and pragmatic implementation in the RAN4 BS RF specifications, the following is proposed for BS output power:

· A single maximum value for PRAT of 30 dBm for LAA BS, based on the highest value found in regulation.

· A general statement, identifying that there is additional international regulation the BS may have to comply with.

· An informative statement saying that in case of regulatory limits based on EIRP, assessment of the EIRP level is described in Annex H of TS 36.104.

PROPOSAL 2: Based on the discussion above, the following approach is proposed for unwanted emission limits:

· LAA BS specific operating band unwanted emission limits are defined inside the 5 GHz operating band, pending outcome of the ACLR discussion.

· Starting directly at the band edges, the usual spurious emission limits taken from ITU-R SM.329 are defined.

· A general statements for both operating band unwanted emissions and spurious emissions, identifying that there is additional international regulation the BS may have to comply with.

· An informative statement saying that in case of regulatory limits based on EIRP, assessment of the EIRP level is described in Annex H of TS 36.104

PROPOSAL 3: For the other functional and operation requirements than, it is proposed that they are left for regional definition and are not included in the RAN4 BS RF specifications.
Discussion

Chair  : Could we agree a single BS maximum power

Huawei : Different regions have other requirements. There are already local and medium classes, regional requirements fall into these classes, why do we need a single value?

Ericsson : Tied to another proposal, we are assuming a separate BS class which would have a maximum power. We do have 2 existing classes with max power. An alternative is to have no single number stated. Huawei proposal is to add US and China requirements, do we want to add these tables into the spec?

Huawei : For first bullet Will not be able to reach consensus on the value if we use a single number. Agree that this would be a simple way to capture requirements. Could agree with 2nd bullet.

Ericsson : “Additional international regulation”, there are too many to identify every regional requirements. We have a text proposal in 5882.

Huawei : “•
Starting directly at the band edges, the usual spurious emission limits taken from ITU-R SM.329 are defined.” – this is not following what we agreed in proposal 1

Ericsson : There may be regional variations in EU and US, but maybe not other regions. We could remove this bullet and just have a statement that there are variations.
Agreements
· No specific regulatory requirements for basestation output power in RAN4 specifications for LAA basestation 

· A general statement, stating that there is additional international regulation the BS may have to comply with.

· An informative statement saying that in case of regulatory limits based on EIRP, assessment of the EIRP level is described in Annex H of TS 36.104.
Unwanted emissions

· The usual spurious emission limits taken from ITU-R SM.329 are defined.
· A general statements for both operating band unwanted emissions and spurious emissions, stating that there is additional international regulation the BS may have to comply with.

· An informative statement saying that in case of regulatory limits based on EIRP, assessment of the EIRP level is described in Annex H of TS 36.104
· PROPOSAL 3: For the other functional and operation requirements than, it is proposed that they are left for regional definition and are not included in the RAN4 BS RF specifications.
2.2
LAA BS class issue
Proposal (R4-155879): It is proposed that BS RF requirement for License-Assisted Access are identified through a new LAA BS class, as outlined in the attached text proposal.

License Assisted Access Base Stations are characterised by requirements derived from operation with Licensed-Assisted Access in Pico Cell and Micro Cell scenarios.

Discussion
Huawei : After checking the documents , we think without new BS class for LAA, the specification work could be more simple. Maximum output power definition falls into existing BS class. 

Ericsson : Don’t have a strong feeling, felt new class might be easier. For power specifically it would be easier. The important thing is how to document regulatory requirements.  
Agreements

Existing basestation classes will be used to specify LAA requirements
2.3
Max output power

Option 1: (R4-155498)

Proposal 1: Additional requirements of maximum EIRP or output power are from ITU-R, and following with other different regional requirements in US and China. 

Proposal 2: TPC requirement is a kind of maximum power requirement and should be also defined if regulatory requires.

Proposal 3: The correction on additional output power requirements are proposed to be added in section 6.2.2 of TS 36.104. 

Option 2(R4-155883)
It is proposed that a new PRAT limit of 30 dBm is defined for LAA BS and that a general reference is given to the related regulatory limits, as outlined in the attached text proposal.

Discussion

Agreements

Covered by agreements on how to handle regional requirements.
2.4
ACLR requirements 

Option 1: (Huawei): 45dB ACLR

Option 2: (Ericsson)  35dB ACLR

Option 3 : (Nokia, Qualcomm): 30dB ACLR
Discussion
Ericsson : Study phase did not show additional gain, as wifi operates with higher emission levels in same spectrum. Our preference is 30-35dB

Huawei : Propose to reuse existing LTE requirement. Supported by simulations in SI phase. If LAA operates with UL in future, the performance will be degraded. 

Ericsson  Better ACLR allows other systems to get channel access, as LBT is used by those systems. Concerned that this would disadvantage LAA.

Docomo : Were regional regulations checked?

Ericsson : 5GHz harmonised mask allows ACLR to be calculated, around 26dB.

Chair : Would middle value be a possible compromise?

Huawei : Our contribution gives info on EU emission mask. Related to operating channel BW, and is a relative value. For 2nd adjacent channel, the requirement is stringent. To meet the regional requirement better ACLR would be helpful. 

Ericsson : How do you reconcile this with wifi emission performance that is 20dB higher compared to LAA

Huawei : Need to consider LAA – LAA coexistence. In this scenario, we don’t see a difference from legacy LTE. 
Huawei : Open for further discussion, but not an average value between company preferences.

Agreements

No agreements reached in adhoc
a. Unwanted emissions

	R4-155500
	Other
	On BS emission mask requirement for LAA
	Huawei

	R4-155501
	Other
	On BS spurious emission requirement for LAA
	Huawei


	R4-155883
	Other
	LAA BS requirement on Unwanted emissions


From R4-155500

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.
From R4-155501
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.
From R4-155883
· LAA BS specific operating band unwanted emission limits are defined inside the 5 GHz operating band, pending outcome of the ACLR discussion.

· Starting directly at the band edges, the usual spurious emission limits taken from ITU-R SM.329 are defined.

· A general statements for operating band unwanted emissions and spurious emissions, identifying that there is additional international regulation the BS may have to comply with.

· An informative statement saying that in case of regulatory limits based on EIRP, assessment of the EIRP level is described in Annex H of TS 36.104.
Note that the specific limits for operating band unwanted emissions are not proposed in this paper, since they will depend on the conclusion of the ACLR discussion. 

Discussion
Not discussed

Agreements

3
Channel raster

Option 1 : R4-156281 (Ericsson)
Proposal-1: Introduce the available EARFCNs only in BS spec (36.104).

Proposal-2: No EARFCN limitation to be introduced in the UE spec (36.101)

Option 2:R4-156323 (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.
Discussion
Not discussed

Agreements

R4-155496, Draft CR on channel arrangement for LAA, Huawei

Discussion
Not discussed

Agreements

4
LBT for LAA BS
	R4-156326

Qualcomm
	Document describe two main categories of coexistence tests: the core and performance tests. The core tests represent the highest priority and will be sufficient to verify that LAA meets the target coexistence criteria. The performance tests provide a measure of the performance achievable in specific coexistence scenarios. In terms of timeline, RAN4 should first focus on the core tests specification, while the performance tests can be defined after the core tests are finalized. Finally, it is proposed to create a new TS capturing all LAA coexistence tests.   



	R4-156327

Qualcomm
	Proposal 1: all core tests should be conducted tests.

Proposal 2: 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.  

Proposal 3: The criteria to determine whether channel is busy or not will be a comparison of the received energy with a threshold.

Proposal 4: The Energy Detection threshold to be adopted in the test LBT sensing test depends on RAN1 design.  

Proposal 5: Depending on what will be the final design in RAN1, the adaptation of ED threshold could be tested through core or performance tests.
Proposal 6: the following steps should be considered as guideline for the LBT back-off test definition

1. The DUT is connected to the test equipment and operating in normal conditions, i.e. without interference.

2. The Test equipment will inject interference to trigger the CW update. The trigger mechanisms could be and ACK/NACK pattern and an AWGN noise pattern at a specific energy level, this will be decided based on the RAN1 design.

3. The Test equipment records DUT channel access statistics within a time window. The time window size should be determined in order to have sufficient statistics. The statics to be recorded could be the average number of back-off slots or the average time before transmission. 

4. The DUT will pass the test if the recorded channel access statistics are within the specified range, as provided by RAN1.



	R4-155502

Huawei
	Background for LBT requirement and conformance test is reviewed in section 2.1 first and LBT requirement is 3GPP is discussed in section 2.2. Based on the discussion, LBT requirement definition needs further study and an effective test is preferred for LAA.


	R4-156283

Ericsson
	Proposal-1: Define minimum requirements for parameters related to the energy detection threshold tests and channel access mechanism tests for LAA BS and document in 36.104 in the core part of the WI.

Proposal-2: Details of actual ED threshold test and channel access mechanism test procedures will be defined and documented in 36.141 in the performance part of the WI.

Proposal-3: Study of types of coexistence tests and detailed coexistence test procedures will be defined and documented in 36.141 in the performance part of the WI.

	
	
	

	
	
	

	
	
	


R4-156284
Way forward on  LBT issues for LAA operation
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Source: Ericsson

(Replaces )

Abstract: 

Way forward on how to handle the LBT requirement in LAA operation

Discussion: 

Decision: 

The document was not treated.
Discussion
Not discussed

Agreements

5
UE requirements
	R4-155904
	other
	UE RF requirements for LAA
	Ericsson

	R4-155905
	draftCR
	Draft CR for 36.101: Introduction of RF requirements for LAA operation
	Ericsson

	R4-155906
	other
	UE RF intra-band CA requirements in the unlicensed band for LAA
	Ericsson

	R4-155907
	draftCR
	Draft CR for 36.101: Introduction of RF requirements for LAA operation with intra-band CA in the unlicensed band
	Ericsson

	R4-155997
	other
	Discussion on UE RF requirements for LAA
	CMCC

	R4-156233
	other
	UE RF requirements for B1+5GHz and B3+5GHz combination
	NTT DOCOMO INC.

	R4-156325
	other
	UE RF requirements for LAA
	Qualcomm Incorporated

	R4-156328
	other
	LAA UE RX requirements
	Huawei, HiSilicon

	R4-156787
	other
	LAA with one CC in the unlicensed band
	Ericsson

	R4-156788
	other
	LAA with two contiguous CC in the unlicensed band
	Ericsson


Discussion
Not discussed

Agreements

