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1. Channel raster

	R4-157627
	On channel numbering for LAA
	Huawei

	R4-157878
	Channel arrangement for LAA
	Nokia Networks

	R4-157962
	Further discussions on channel raster for 5GHz LAA operation
	Ericsson

	R4-158044
	Channel raster proposal for LAA
	Qualcomm Incorporated


R4-157627
Proposal 1: Additional channels with centre frequency of 5865MHz, 5885MHz and 5905MHz should be also defined for LAA.

Proposal 2: It is proposed not to define band edge channels in Rel-13 as well as overlapping channels.

Proposal 3: Other channels for LAA still need further study and may be defined in later releases.
	46
	5150
	46790
	46790 – 54539
	5150
	46790
	46790 – 54539


NOTE 3: 
Only the following NDL and NUL are allowed for operation in Band 46:

NDL =NUL = {n-2, n-1, n, n+1, n+2 | n = 47090 (5180 MHz), 47290 (5200 MHz), 47490 (5220 MHz), 47690 (5240 MHz), 47890 (5260 MHz), 48090 (5280 MHz), 48290 (5300 MHz), 48490 (5320 MHz), 50290 (5500 MHz), 50490 (5520 MHz) , 50690 (5540 MHz), 50890 (5560 MHz), 51090 (5580 MHz), 51290 (5600 MHz) , 51490 (5620 MHz), 51690 (5640 MHz), 51890 (5660 MHz), 52090 (5680 MHz), 52290 (5700 MHz), 52740 (5745 MHz), 52940 (5765 MHz), 53140 (5785 MHz), 53340 (5805 MHz), 53540 (5825 MHz), 53740 (5845 MHz) , 53940 (5865 MHz) , 54140 (5885 MHz) , 54340 (5905 MHz)}
R4-157878
Proposal 1: to adopt E-UTRA channel numbers described in section 2 for LAA 5GHz band.

	45
(NOTE 3)
	5150
	46590
	46590 – 54339
	5150
	46590
	46590 – 54339 


R4-157962
Proposal-1: Introduce the EARFCN limitation only in BS spec (36.104).

Proposal-2: All EARFCN available to be used by the UE, thus no limitation in the UE spec (36.101)

Proposal-3: Adopt the channel raster definition and related texts for 36.101 as described in Section 4
Proposal-4: Adopt the channel raster definition and related texts for 36.104 as described in Section 5
	[45]
(NOTE 3)
	5150
	46590
	[46590 – 54339]
	5150
	46590
	[46590 - 54339]


NOTE 3:   For operations in Band 45 in the frequency ranges 5150-5350 MHz and 5470-5925 MHz, the BS should assign DL EARFCN restricted to the set: {46692, 46890, 47091, 47289, 47490, 47691, 47889, 48090, 48291, 48489, 49889, 50090, 50291, 50489, 50690, 50891, 51089, 51290, 51491, 51689, 51890, 52091, 52289, 52540, 52741, 52939, 53140, 53341, 53539, 53740, 53941, 54139}
R4-158044
· 20MHz channel BW for LAA

· Alignment with Wi-Fi channels

· Down selection compared to the legacy 100KHz raster 

Table 1. E-UTRA channel numbers.

	E-UTRA Operating

Band
	Downlink
	Uplink

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	451
	5150
	255144
	255144-262894
	5150
	255144
	255144-262894

	NOTE 1: 
Only the following NDL and NUL are allowed for operation in band 45:

NDL,allowed = {n-2, n-1, n, n+1, n+2 | n = 255644, 255844, 256044, 256244, 256444, 256644,  258444
258644, 258844,
259044, 259244,
259444, 259644,
259844, 260044, 260244,
260444, 260644, 260844, 260894, 261094, 261294, 261494, 261694, 261894, 262094, 262294,
262494
262694}

NDL,allowed = {n-2, n-1, n, n+1, n+2, n+3, n+4, n+5, n+6, n+7, n+8, n+9 | n = 255244, 255444}

NDL,allowed = {n-9, n-8, n-7, n-6, n-5, n-4, n-3, n-2, n-1, n, n+1, n+2 | n = 256844, 257044}



Discussion

Qualcomm : Similar view to P1 from HW, but prefer to define channels at band edge

HW : Fine to add band edge channels

Ericsson : We have a proposal that can be shared on the reflector, in general OK with the approach
Agreements

Additional channels with centre frequency of 5865MHz, 5885MHz and 5905MHz should be also defined for LAA.

Define band edge channels in Rel-13 
For 36.104:
	46
	5150

	NOTE 1: 
The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25, 50, 75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99 channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 5, 10, 15 and 20 MHz respectively.

NOTE 2: 
Restricted to E-UTRA operation when carrier aggregation is configured.
NOTE 3: 
The following NDL and NUL are allowed for operation in Band 46:

NDL =NUL = {n-2, n-1, n, n+1, n+2 | n = 46890 (5160 MHz), 47090 (5180 MHz), 47290 (5200 MHz), 47490 (5220 MHz), 47690 (5240 MHz), 47890 (5260 MHz), 48090 (5280 MHz), 48290 (5300 MHz), 48490 (5320 MHz), 48690 (5340 MHz), 50090 (5480 MHz), 50290 (5500 MHz), 50490 (5520 MHz), 50690 (5540 MHz), 50890 (5560 MHz), 51090 (5580 MHz), 51290 (5600 MHz) , 51490 (5620 MHz), 51690 (5640 MHz), 51890 (5660 MHz), 52090 (5680 MHz), 52290 (5700 MHz), 52490 (5720 MHz), 52740 (5745 MHz), 52940 (5765 MHz), 53140 (5785 MHz), 53340 (5805 MHz), 53540 (5825 MHz), 53740 (5845 MHz) , 53940 (5865 MHz) , 54140 (5885 MHz) , 54340 (5905 MHz)}


For 36.101

	46
	5150
	46790
	46790 – 54539
	5150
	46790
	46790 – 54539

	NOTE 1: 
The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25, 50, 75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99 channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 5, 10, 15 and 20 MHz respectively.

NOTE 2: 
Restricted to E-UTRA operation when carrier aggregation is configured.

NOTE 3:
For ProSe the corresponding UL channel number are also specified for the DL for the associated ProSe operating bands i.e. ProSe_FUL = FUL and ProSe_FDL = FUL.


2. BS requirements

	R4-158016
	LAA BS requirements: General parts
	Ericsson

	R4-158017
	LAA BS requirement on base station output power
	Ericsson


R4-158016
PROPOSAL 1: The general parts of the BS specification TS 36.104 are updated as outlined in the attached text proposal. 

PROPOSAL 2: Throughout TS 36.104, all requirements related to LAA are qualified with a reference to operation in Band [45].
R4-158017

It is proposed no specific regulatory requirement is given for LAA BS power and that a general reference is given to the related regulatory limits, as outlined in the attached text proposal
Text proposal agreed
Discussion

Agreements

2.1 ACLR

	R4-157446
	ACLR requirement for LAA BS
	NTT DOCOMO INC.

	R4-157459
	Discussion on BS RF requirement for LAA
	CMCC

	R4-157628
	Way forward on BS ACLR requirement for LAA
	Huawei

	R4-157803
	BS ACLR and CACLR requirements for LAA
	Nokia Networks

	R4-158045
	On Base Station ACLR and UEM for LAA
	Qualcomm Incorporated

	R4-158084
	Suitable ACLR requirements for LAA BS
	Ericsson


R4-157459
Proposal#1: 45dB ACLR should be maintained for LAA BS.
R4-157628
Proposal: It is proposed 40dBc ACLR is specified for LAA as a compromise. For carrier aggregation scenario, ACLR requirement should still be defined for adjacent 20MHz rather than the aggregated bandwidth.
R4-157803

Proposal 1: We support Proposal 3 of WF on BS emission mask and ACLR requirement for LAA.  BS ACLR and Cumulative ACLR for LAA operation in 5GHz band should be 30dB.
Proposal 2: BS Cumulative ACLR (CACLR) for LAA operation in 5GHz band should be 30dB.

R4-158045
 Proposal 1: BS ACLR and CACLR for 5GHz band should be 30dB.
Discussion

Proposal 1: ACLR1,2 = 45dBc,45dBc, CACLR=45dBc
Proposal 2: ACLR1,2 = 35dBc, 40dBc, CACLR=35dBc
Proposal 3: ACLR1,2 = 40dBc, 40dBc, CACLR=40dBc
Proposal 4: ACLR1,2 = 30dBc, 30dBc, CACLR=30dBc
Discussion

E///:Both ACLR1 and 2 need to be defined, harmonised mask requires ACLR2=40dBc. Based on this we think P2 could be a good compromise

Nokia : What is the proposal from E/// for CACLR

E/// : 35dBc

Qualcomm : Support  P2

Broadcomm : P3 is a good compromise

CMCC : Vendor argument to relax ACLR is cost, we think HeNB is already low cost and can meet 45dBc ACLR. P3 could be a good compromise.

Vodafone : Support CMCC comment, but support P1

Nokia : If P1 is taken into account as an option, should also consider P4.

Huawei : Can we choose one of P2 or P3

QC : First ACLR guarantees a very good leakage. UE and BS max TX power will be comparable. 35,40 is the best proposal. 

Verizon : LAA is 10dB better than wifi, so P2 is practical. Supports P2 

Agreements

ACLR1=35dBc, ACLR2=40dBc, CACLR=35dBc
2.2 UEM

	R4-157629
	On BS emission mask requirement for LAA
	Huawei

	R4-158018
	LAA BS requirement on Unwanted emissions
	Ericsson

	R4-158045
	On Base Station ACLR and UEM for LAA
	Qualcomm Incorporated


R4-157629
Proposal 1: It is proposed to tighten current Wi-Fi UEM requirement for LAA with additional 10dB at frequency offset 1MHz and 10MHz from the channel edge. The specific value depends on the final agreement for ACLR.
Proposal 2: It is proposed to reuse single carrier UEM requirement for carrier aggregation scenario for LAA.
R4-158045
Proposal 2: To adopt the transmit spectral power mask defined ETSI EN 301 893 [8] as Unwanted Emission Mask for LAA.
R4-158018
It is proposed that the unwanted emissions requirements for LAA BS are introduced as outlined in the attached text proposal. 

Discussion

Ericsson: Can merge proposals, all are based on ETSI mask, when we use carrier aggregation we should use RF bandwidth when we calculate the nominal BW for the mask

HW : Do you mean rel13 mask?

Ericsson : Our proposal is just to use channel BW

Ericsson : HW also proposed tightening, Ericsson and Qualcomm proposed to reuse

HW : View is that tightening is possible, 

Qualcomm : Clarify mask scaling when doing CA
Agreements

· Based on ETSI mask
· More offline discussion on how to reflect nominal BW in mask
2.3
Co-location/coexistence requirements
	R4-157960
	LAA deployment scenarios and BS coexistence/co-location requirements
	Ericsson

	R4-157961
	Way forward on LAA BS coexistence/co-location requirements
	Ericsson, Huawei, CMCC, Qualcomm

	R4-157630
	On BS spurious emission requirement for LAA
	Huawei


R4-157960
Based on the above observations, we summarize the usefulness of co-location/coexistence requirements for different LAA deployment, as described below:

	Deployment
	BS requirements


	Notes 

	When deployment is mixed with LAA and other systems


	Co-location and coexistence requirements between subbands are not beneficial

	This is will be the deployment scenario for all most all countries in the world

	When only LAA is deployed in 5GHz 


	Co-location/coexistence requirements between subbands can be useful.
	A deployment case in China that, only LAA will be deployed in 5150-5350MHz spectrum


R4-157630

Proposal 1: For 5GHz band, the upper frequency of spurious emission limit needs further amendment according to SM.329.
Proposal 2: 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. Sub-bands is proposed to be defined to address co-existence and co-location spurious emissions between sub-bands.

Proposal 3: Draft CR is proposed to be agreed.
Discussion

Nokia : Coex and colocation requirements make a specific implementation mandatory, concern on the proposal

Huawei : In certain scenario, requirements are needed for good system performance. The good system performance comes at a bit higher cost. 

Nokia : This is not about cost, it is about restricting implementations when requirements may be needed in specific scenarios and are mandated

ALU : Are regional requirements or additional requirements a possibility?

CMCC : Coexistence and colocation requirements are always optional in specification, doesn’t limit implmenetation
Ericsson : Agree with ALU, should investigate ways to express that it is not mandatory. Colocation is never mandatory, but first coexistence table always applies. 
Agreements

In principle, colocation and coexistence requirements shall be optional. Further offline investigation how best to capture this aspect in specifications. 
Offiline discussion on the detailed values for colocation and coexistence requirements
3.  UE requirements
	R4-157149
	UE RF requirements for LAA operation
	Ericsson

	R4-157150
	Introduction of RF requirements for LAA operation
	Ericsson

	R4-157566
	LAA UE RF RX requirements
	Huawei, Hisilicon

	R4-158046
	UE Rx requirements for LAA
	Qualcomm Incorporated


3.1 REFSENS
Proposal1: REFSENS shall be -90dBm for 20MHz CC
Proposal 8: reference sensitivity for 20MHz channels in 5GHz spectrum should be -89dBm.

Discussion
Qualcomm : We are fine with -90dBm to make progress
Vodafone : Not agree on -90dBm. No detailed discussion has taken place. Other single band refsens is tighter and there is no UL here. 

Ericsson : Compared to other bands, this includes delta RIB (additional CA components). Trace loss and diplexor loss at higher frequencies is relevant to this band. In later releases UL components may be added. Needs some margin. 

Qualcomm : Share Ericsson view, and gave detailed analysis with losses from 3 vendors, info was also available in previous meeting. 
Vodafone : Could agree on -92dBm

Qualcomm : Need to see analysis to decide on numbers. Don’t see any alternative proposal. 

Qualcomm :  Is only Vodafone concerned with -90dBm

Chair : No other company indicated concern.

Qualcomm : Can we put -90dBm in square brackets?

Vodafone not willing to agree

Telia : Where does -90 come from? Ericsson?

Hisilicon : We also had -90dBm in previous meeting, and we didn’t receive any objections in that meeting. 

Telia : Also check

Ericsson : -90dBm was also proposed by Ericsson. 

Qualcomm : What would be the WF if we can’t agree on -90dBm?

Telia: Will check how the value is derived. 

Vodafone : No detail in HW and Ericsson papers. In Qualcomm paper, delta Rib is considered but we are considering full insertion loss, how about shared pain? Also what assumption on antenna isolation?

Ericsson : Check the Beijing meeting contribution for details
Mediatek : Does this consider UL? Is the other band transmitting?

Ericsson : Our analysis was based on using normal way of verification, have added margin for UL operation on the unlicenced band as well. 

Mediatek : Our concern is transmit noise from the licenced band to the LAA band

Vodafone : UL is not defined in rel13, so why do we account for it now? Have a concern with allowing for the UL switch that will not be present in rel13 devices. Not in the scope of the WI

Qualcomm : Our analysis is DL only

Ericsson : We assume that cross band isolation is high for Beijing contribution. 

Mtek : Duplexor may have poor rejection at high frequency, LAA band pass filter may not be so good. We may need additional filter that causes additional insertion loss. 

Vodafone : Figure 1 is considering UL, this is not part of release 13. 

Agreemment
No agreement reached, further offline discussion needed
3.2 In-band blocking

Discussion
Hisilocon : Is band blocking defined with 20MHz blocker OK for the group?

Vodafone : Risk of some blockers with different than 20MHz bw, offline discussions ongoing. 

Qualcomm : related to 5450-5470 band. Prefer to keep the spec aligned to 20MHz steps.
Hisilicon : OOB2 and OOB3 LAA filter will not provide any rejection. SO the same blocking capability holds inside the LAA band as out of band. 

Ericsson : Band between 5350-5470 is allocated to satellite, not likely to be high level blocker. Also military radar operation, but then it does not matter if military radar is operated what blocking requirement is defined. 
Agreements
Further offline dicussion
3.3 Out-of-band blocking

Discussion
Hisilicon : -20dBm and -23dBm proposals on the table. Compared to 3.5GHz the design of the 5GHz receiver without filter assistance is more challenging. The probability of high blocker is small.
Vodafone : What is the methodology for -23dBm?

Hisilicon : Rationale is that at higher frequencies RX design is challenging. Blocker at 85Mhz offset the filter does not provide attenuation. -23dBm is in line with the agreement for 3.5GHz where RX design is slightly less challenging.

Telia : Wants to check why 3.5GHz value was chosen.

Vodafone : Thinks detail is missing to justify -23dBm

Qualcomm : Pathloss is a consideration, blocker probability goes down

Vodafone : Support study of the motivations in 3.5GHz. 

Qualcomm : This is only one of several motivations. We also proposed -23dBm originally but open to compromise.

Hisilicon : This needs to be decided, RX design is more challenging, pathloss is not used as motivation. Do you have a proposed power level?

Vodafone : Pathloss difference is negligible between 3.5GHz and 5GHz. RX design challenge evidence has not been seen. 

Teliasonera : Motivtaion in 3.5GHz was to simplify filter design. Same case here, so can accept for 5GHz, 

Qualcomm : Pathloss depends on carrier within the band. At 1m the difference can be 3dB or more. 
3.4
CA combinations and Insertion loss parameters, e.g. ΔTib
Harmonics and IMD analysis

	R4-157306
	TP for TR 36.852-13: LTE Advanced Carrier Aggregation of Band Combination (3A+LAA_A)
	NTT DOCOMO INC.

	R4-157307
	TP for TR 36.853-13: LTE Advanced Carrier Aggregation of Band Combination (3A+LAA_C)
	NTT DOCOMO INC.

	R4-157308
	TP for TR 36.854-13: LTE Advanced Carrier Aggregation of Band Combination (3A+LAA_D)
	NTT DOCOMO INC.

	R4-157309
	TP for TR 36.857-13: LTE Advanced Carrier Aggregation of Band Combination (3A+LAA_E)
	NTT DOCOMO INC.

	R4-157374
	TP for TR 36.852-13: LTE Advanced Carrier Aggregation of Band Combination (1A+LAA_A)
	NTT DOCOMO, INC.

	R4-157376
	TP for TR 36.853-13: LTE Advanced Carrier Aggregation of Band Combination (1A+LAA_C)
	NTT DOCOMO, INC.

	R4-157379
	TP for TR 36.854-13: LTE Advanced Carrier Aggregation of Band Combination (1A+LAA_D)
	NTT DOCOMO, INC.

	R4-157380
	TP for TR 36.857-13: LTE Advanced Carrier Aggregation of Band Combination (1A+LAA_E)
	NTT DOCOMO, INC.

	R4-157421
	TP for TR 36.857-13: LTE Advanced Carrier Aggregation of Band Combination (3A+LAA_E)
	NTT DOCOMO INC.

	R4-157976
	TP for Rel-13 2DL TR 36.852-13:  Insertion loss parameters for CA with LAA band (2DL case)
	Ericsson

	R4-157977
	TP for Rel-13 2DL TR 36.853-13:  Insertion loss parameters for  CA with LAA band (3DL case)
	Ericsson

	R4-157978
	TP for Rel-13 2DL TR 36.854-13:  Insertion loss parameters for CA with LAA band (4DL case)
	Ericsson

	R4-157979
	TP for Rel-13 2DL TR 36.857-13:  Insertion loss parameters for CA with LAA band (5DL case)
	Ericsson

	R4-157798
	Co-existence analysis for CA Combinations with LAA
	Ericsson


Discussion
Docomo : Delta RIB will be 0dB regardless of architecture. Delta TIB UE architecture depends on licencened frequency band. LAA + low Band can be separate antenna, with 0dB. LAA + High band can consider shared antenna architecture. 

Hisilicon : For delta RIB MSD may be impacted for some bands where there is insufficient cross band isolation eg could be for B42, B43 + LAA

Telecom Italia : Don’t agree on delta TIB non zero. Don’t want impact on licenced spectrum. 

Qualcomm : Unlicensed spectrum is still a band. We propose

Band 1,2,3,4 Delta Tib = 0.3dB 

Band 7, 41 :0.5dB

Band 42 : 0.7dB

Vodafone : Can’t agree on ΔRib=0dB, in refsens there is no shared pain approach so 1.2dB has been considered. For ΔTib under QC proposal it is not very consistent, we have assumed that the low and high bands were shared in the past. So now we assume low, high and wifi all share antenna. 
Hilsilicon : Prefer non zero ΔTib. We discuss 4RX, implicitly ΔTib =0 means more antennas. 
Agreement

No
Support of NC CA

	R4-157940
	Support of NCCA for LAA operation in 5-GHz band
	MediaTek Inc.


FS3 band definition 
Discussion 

Ericsson : We can amend notes to include “if this applies to unlicenced operation and licence assisted access” for FS3 usage. And in other bands clarify FS2 is used. 

CATT : Scope of WI has clear statement that duplex mode should be clearly specified. Need to be as clear as possible with the note.

CATT : Clarify Ericsson proposal 

Ericsson : Proposal is : The band will be specified as a TDD band, Note will be “Requirements apply for license assisted operation in the unlicenced band using frame structure type 3 only.” 

The CR already says “Unless stated otherwise requireemnts apply for FS2”

CATT : In RAN1 spec the scope for the two frame structures is not clear. Our concern is that the sentence is not sufficient. 

Ericsson : In RAN4 we only specify radio requirements. That’s why we say “the requirements apply…”

