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Receiver requirements => to be treated in the AH

R4-141962
2UL interband CA: Rx test simulation results





Source: Nokia Corporation

Abstract: 

In this contribution Rx test simulation results are provided.

Observation 1: UE receiver performance with 2UL interband CA is similar to release 8 when total Tx power is similar to release 8 requirements.

Observation 2: When each UL has same power as in rel-8 the receiver performance is slightly degraded. The probable cause is increased cross-modulation.

Discussion
Decision: 

The document was Noted.

Discussion:


R4-142026
2 ul interband ca receiver requiremens





Source: Nokia Corporation

Abstract: 

In this contribution we talk how the receiver tests should be specified for dual ul interband CA.

Proposal 1: For dual uplink interband CA no ACS, in-band blocking, narrow band blocking or wideband intermodulation requirements  is defined.

Proposal 2: For dual uplink interband out-of-band blocking requirement is specified and an LS is sent to RAN5 to inform that it is unnecessary to test OOB-Blocking in both single uplink and dual uplink mode while DL is in CA mode.
Approval
Decision: 

The document was Noted.
Discussion:

Ericsson: we agree that OOB is something that confirmance test should verify. Core requirements are incomplete if we not specify all Rx requirements. We should discuss the output power ot the transmitters. ACS requirement would chage if both UL are Pcmasl – 3. RAN5 can make a decision to test or not.

Nokia: RAN5 does not leave requirements un tested which RAN4 defines.
TI: 1 is based on previous paper and the simulation did not take into account IMD

Nokia: we consider that IMD is so large that additional interfere do not matter.

Mediatek: support 1 and 2.
R4-142016
Specification of the complete set of RX requirements for UL inter-band CA





Source: Ericsson

Abstract: 

We propose to specify the complete RX RF characteristics for uplink inter-band CA  

Proposal 1: We propose that core requirements for all receiver characteristics should also be specified for uplink inter-band carrier aggregation in the 3GPP specification in order to provide guidance for implementation of the feature. 

Proposal 2: In particular, for the reference sensitivity test, it is proposed to reduce the uplink power to a level below PCMAX_L – 3 dBm (+20 dBm in most cases) in order to eliminate effects of IMD4 and IMD5 falling in the receive band.
Approval

Decision: 

The document was Noted.
Discussion:

Intel: Is the only purpose to reduce the power to limit IMD4 and IMD5 as there can be better method i.e. just use 1 UL.

Ericsson: Yes this would mitigate the MSD but wold not remove it and test would still be relevant.

TS: Why proposal 2 would simplify anything.

Mediatek: For reducing the Tx power, is it same reduction for all configurations.

Ericsson: one test for all combinations.

Intel: We already tested the receiver performance with single UL, it is not usefull to test the ACS etc. another time.
R4-141751
RX Requirements for 2UL inter-band CA





Source: ZTE

Abstract: 

This contribution discusses the Rx requirements for 2UL interband CA

Proposal 1：For dual uplink inter-band CA, it is proposed not to define additional requirements for Maximum input level, ACS, blocking, spurious response and intermodulation.
Approval

Decision: 

The document was Noted.

Discussion:
R4-141803
Receiver requirements for 2UL inter-band CA





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, we discuss the necessity of the receiver requirements from IMD perspective.

Proposal 1: For class A4 combinations, Maximum input level, ACS, In-band blocking, Narrow-band blocking and Intermodulation characteristics should be specified with 2UL condition in core spec.
Proposal 2: For all classes combinations, Out-of-band blocking and Spurious response with 2UL condition should be specified in core spec.
Proposal 3: For all classes combinations, Spurious emissions and Receiver image with 2UL condition are not specified in core spec.


Proposal 4: For class A5 combinations, it should be treated as case-by-case basis.
Approval
Decision: 

The document was Noted.

Discussion:
WF:

1) UL power in REFSENS test

Qualcomm: max power would appropriate
NTT Docomo: should not reduce output power for A4.

2) What receiver requirements are needed for 2 UL interband CA

a. Ericsson: all Rx requirements, but not to test all requirements
i. NTT Docomo, TS, TI, Orange
b. Nokia : REFSENS and OOB-blocking ( OBB-blocking is not tested with 1 UL /2DL case then)
i. Intel, Broadcomm; LGE
c.  ZTE : REFSENS requirement only
i. Mediatek, Qualcomm, Huawei, Broadcomm
d. NTT Docomo: Class A4 all Rx requirements, all classes REFSENS and OOB-Blocking
i. TI
Conclussion: No agreements
Receiver desensitization => to be treated in the AH

R4-141966
2UL interband CA: Own Rx desensitization





Source: Nokia Corporation

Abstract: 

In this contribution simulation results for own Rx desensitization are provided.

Discussion
Decision: 

The document was Noted.
Discussion: 
Ericsson: we think that these results show that it is ok to go with REL-8 allocations

Broadcomm: Some component linearities are quite optimistic

Nokia: values are based on measurements on single component

ZTE: In simulations, what is the power level of the carriers

Nokia: for 1 RB 20 dBm, for full allocation we used 19 dBm

LGE: maximum power should be considers for simulations

TI: This study was done for 2+4 why conclusion is general.

Mediatek: since this is for 2+4, did you consider carrier over lap.

Nokia: yes

Mediatek, it does not overlap

Intel: there is no PA reverse intermodulation there.

Nokia: no inter PA IMD

TS: are the IMD dependent on the number of ports.

Nokia: there should be no big difference
R4-142032
How to capture REFSENS requirement for dual uplink interband CA Class A4





Source: Nokia Corporation

Abstract: 

In this contribution we propose how to REFSENS requirement for dual uplink interband CA Class A4

Proposal 1: For the band being tested the MSD is specified for all channel bandwidths that belong to a CA configuration while the band not being tested is configured to 10 MHz channel bandwidth

Proposal 2: Uplink of the band being tested and the uplink of the other band are allocated with same number of resource blocks as in single carrier test (Table 7.3.1-2)
Ericsson: We think it ‘s good proposal to use Rel-8 allocations for testing. There are other open issues we should discuss like output power. By reducing that it would reduce IMD products.

TeliaSonera: Are you going to define MSD?

NTT DOCOMO: Is Proposal 1 to be applied for all band combinations? 

Nokia: That would be applicable to all band combos. 

ZTE: Why do you need proposal 1 then?

Qualcomm: Have you considered test simplification for proposal 1. Value testing again and agin vanish.

Broadcom: Class A2 has certain exceptions. Do we need to change allocations, different MSD for 1UL and 2UL?

Nokia: Yes

Vodafone: Why 10 MHz is chosen? Could there be other BW?

Nokia: All bands have 10 MHz.

Approval
Decision: 

The document was Noted.
R4-142111
Alternative for MSD in dual uplink CA





Source: Broadcom Corporation

Abstract: 

This contribution discusses if some other methods than MSD could be used to protect DL in dual uplink CA  

Discussion
Decision: 

The document was Noted.
Discussion:
Broadcomm we can note this and go with MSD
R4-141741
WF on RF component parameters for 2UL inter-band CA MSD development





Source: MediaTek Inc.

Abstract: 

In this contribution, we intend to propose a set of RF component parameters as the basis for MSD requirement development.

Approval
Decision: 

The document was Noted

Discussion:

Intel: are you deriving MSD for all combinations

Mediatek: Yes but different IMD has different MSD

Nokia: idea is ok, but values seems quite pessimistic, especially LNA paraeters

Mediatek: good question …

Ericsson: good starting point but some values seem bit pessimistic. 

TI: same view that values are too pessimistic, especially LNA without reference

Docomo: complete opposite to our earlier proposal

LGE: same view with Nokia and other, also PCB isolation is not what we think

TS: margins that you add might not be good way

Broacomm: data sheets are good sources for this information

Mediatek: Chip desing companies are asked to provide LNA data
R4-141758
MSD in dual uplink inter-band CA class A4





Source: ZTE

Abstract: 

Proposal 1: For testing MSD due to intermodulation components falling into own DL,
1) The intermodulation product bandwidth shall be roughly equal to the affected DL channel bandwidth, and 

2) The two UL carrier frequencies shall be specified to ensure that the center frequency of intermodulation product equals to the affected DL carrier frequency.
3) The allocated RBs in two UL carriers shall be centred within the transmission bandwidth configuration for the channel bandwidth.
Proposal 2: For testing MSD due to intermodulation components falling into own DL, the size of UL allocation between 2ULs shall be the same, and the PSD level between 2ULs shall also be the same. 
Approval
Decision: 

The document was Noted.
Discussion:

R4-141545
WF for Class A4 definition and re-classification





Source: Intel Corporation

Abstract: 

In the RAN4#70 meeting, IMD4 and IMD5 were approved to be included into consideration for UE self-desensitization when intermodulation products fall into DL spectrum. This brings consequential impact for Class A4 definition and re-classification unavoidably. In this contribution, it discusses WF with pertinent issue. 

Proposal 1: MSD shall be applied to 2UL inter-band CA when 2UL IMD2, IMD3, IMD4 or IMD5 fall into UE DL spectrum causing self-desensitization.

Proposal 2: Any newly proposed 2UL inter-band CA combination shall be classified in Class A4, when any of the IMD2, IMD3, IMD4 or IMD5 falls into UE DL spectrum. 
Approval

Decision: 

The document was Noted
Discussion:

TS: we can change classification

TI: are these related to applicability of the MSD

Intel: for MSD study

LGE: ok with proposal

Intel : proposal 1 is for legacy combinations and 2 for new ones.

Docomo: impact of IMD 4 and IMD5 needs brackets

Intel: in last meeting we approved that IMD 4 and IMD 5 will be taken account

Chair: Can we approve proposal 2, this was acceptable

Chair

WF: Following Draft CR text for dual uplink interband CA is agreed and a text proposal is provided for this meeting as a WF how REFSENS is defined for dual uplink interband CA:

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signals as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and Table 7.3.1-2. The reference sensitivity is defined to be met with both of the downlink component carriers active and both of the uplink component carriers active. The UE shall meet the requirements specified in subclause 7.3.1 with exceptions given in Table 7.3.1A-0f, exceptions are allowed for CA configurations listed in Table 7.3.1A-0f when the uplinks are active on both bands simultaneously. For these exceptions, the UE shall meet the requirements specified in Table 7.3.1A-0f with uplink parameters for both bands specified in Table 7.3.1-2.

Table 7.3.1A-0f: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_2A-4A
	2
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FDD

	
	4
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	

	CA_3A-5A
	5
	
	
	
	
	
	
	FDD

	CA_3A-8A
	3
	
	
	
	
	
	
	FDD

	
	8
	
	
	
	
	
	
	

	CA_3A-19A
	19
	
	
	
	
	
	
	FDD

	CA_3A-26A
	26
	
	
	
	
	
	
	FDD

	CA_5A-7A
	5
	
	
	
	
	
	
	FDD

	CA_7A-20A
	7
	
	
	
	
	
	
	FDD

	
	20
	
	
	
	
	
	
	

	NOTE 1:
Both transmitters shall be set to [3…7] dB below PCMAX_L as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
While testing the reference sensitivity of a band the uplink active on a band other than the band whose downlink is being tested shall have E-UTRA channel bandwidth of 10 MHz.


Discussion:
LGE:  table is for A2 and A4, but if A1 shall we have a different table.
Nokia: single table for all combinations:

Vodafone: note 3

Qualcomm: generally agree with the concept, but the values in this table should be the maximum MSD there can be, othervise the proposal is ok.

TS: table it would be better to have actually the MSD value in dB. It is useless to have MSD requirement if it is not tested.
Broacomm: we agree with this concept. The MSD table should be calculated as worst case but in test we should use REL-8. If we try to maximy the MSD the work would take too long. Once the MSD study is done in most cases we can evaluate the UE oerfoirmance even we do not test the worst case performance.

ZTE: agree that we should go into more detail as in our contribution, RAN4 should discuss. We should add a note to say that exception when operator do not configure 10 MHz there is excetions needed.
TS: this test is useless because all UEs will pass most likely.

Docomo: if we select only 10 MHz BW can ohther bandwidth be quaranteed also.

Conclussion: No agreements
IMD analysis => to be treated in the AH
R4-141740
UE self-desensitization level versus Tx power back-off





Source: MediaTek Inc.

Abstract: 

In this contribution, we carried out the analysis for UE self-desensitization level versus Tx power back-off. The results on various IMD orders are summarized for future reference.

Discussion:
Decision: 

The document was Noted
Discussion:
R4-142108
Dual uplink inter-band CA intermodulation





Source: Broadcom Corporation

Abstract: 

This contribution presents intermodulation analysis results including RFIC contribution. Magnitude of MSD for different band combinations is also discussed. 

PROPOSAL1: Next task is to evaluate the total intermodulation power for the whole transmitter. This could be done by summing up all intermodulation mechanisms component by component in different transmitter chains

PROPOSAL 2: If MSD approach is chosen, MSD should be specified in per IMD order basis and not in per UL inter-band CA band combination basis. If needed, band combination type could be accounted.  

PROPOSAL3: If any, define a MSD test with full TX power, 20dBm per UL CC, to define the maximum allowable MSD level. Do not define any other MSD test with reduced TX power unless the purpose of the requirement is well reasoned from NW usage perspective.

Discussion:
Decision: 

The document was Noted

Discussion:
R4-141760
Text proposal for TR 36.860: IMD study for dual uplink inter-band CA





Source: ZTE

Abstract: 

This contribution tries to add the results of IMD4 study to the table 9.1-1 in TR36.860 based on the calculation of IMD4 products  

Approval
Decision: 

The document was Noted

Discussion:

Docomo: 1+19 and some other combinations the IMD4 will not be problem for us
Broacomm: if we start to take operator specifc issues into account it is not good approach

Nokia : agrees with Broacomm

LGE :title says A4 but here are all combinations
R4-141970
TP for TR 36.860: IMD frequency analysis for CA_1A-3A





Source: Nokia Corporation

Abstract: 

In this contribution analysis of intermodulation and harmonics are provided for band combination 1+3

Approval
Decision: 

The document was Approved
Discussion:
R4-141983
TP for TR 36.860: IMD frequency analysis for CA_3A-8A





Source: Nokia Corporation

Abstract: 

In this contribution intermodulation and harmonics of CA_3A-8A are analyzed.

Approval
Decision: 

The document was Approved
Discussion:

Proposal: MSD will be specified per interdomulation type i.e. IMD 2,3,4,5 and HD 2,3
Or

Proposal: MSD will be specified per CA configuration.
1. Docomo, TI, Mediatek, Orange
Conclussion: No agreements
MPR => to be treated in the AH

R4-142088
MPR for 2UL intra-band NC CA





Source: Ericsson

Abstract: 

In this contribution, we discuss the impact of Wgap on MPR definitions and also update our simulation results to define the MPR for 2UL NC intra-band CA. We concentrate on band 4 for this contribution.  

Discussion
Decision: 

The document was [Noted

Discussion:

Nokia: Agrees when gap is limited to 42.2
R4-142089
UL system performance for 2UL NC-CA with power backoff





Source: Ericsson

Abstract: 

In this contribution, we present system capacity results for 2UL NC-CA and compare that with single-carrier UL systems in terms of applied power backoff.  

Discussion
Decision: 

The document was [Noted
Discussion:
R4-142159
MPR Reduction for NC Resource Allocations





Source: Intel Corporation

Abstract: 

We show some simulation results on the maximum allowed MPR when the 5th order term is spectrally contained 

Discussion
Decision: 

The document was Noted.
Discussion:
Chair: Wrong Agenda Item.
R4-142005
Uplink non-contiguous intraband CA MPR measurements for band 4





Source: Nokia Corporation

Abstract: 

This contribution presents measurement results for non-contiguous intraband CA MPR for band 4 done with three different multiband multimode power amplifiers.

Proposal 1: MPR definition for non-contiguous uplink intraband CA is not different for different WGAP values when the WGAP ≤ 42.2 MHz.
Proposal 2: For non-contiguous uplink intraband CA configurations where maximum possible WGAP ≤ 42.2 MHz the MPR definition is
MPR = CEIL {MN, 0.5}

Where MA is defined as follows 
MN= -0.125 NRB_alloc + 18.25

; 2 ≤ N ≤ 50

-0.0333 NRB_alloc + 13.67



; 50 < N ≤ 200

Where NRB_alloc is the number of allocated resource blocks.
Approval
Decision: 

The document was Noted.
Discussion:
R4-141793
General MPR for 2UL intra-band NC CA





Source: Huawei, Hisilicon

Abstract: 

General MPR for 2UL intra-band NC CA is discussed in this contribution. How to move on this topic is proposed.

Proposal: For intra-band non-contiguous 2UL CA MPR, a general formula for the bands with small bandwidth ( ≤ 75 MHz) is defined in the TR and TS. For the large bandwidth bands, the MPR is FFS. 
Approval

Decision: 

The document was Noted.

Discussion:
R4-141806
Way forward on MPR for 2UL intra-band NC CA





Source: NTT DOCOMO, INC.

Abstract: 

This contribution proposes the Way forward on MPR for 2UL intra-band NC CA.

Proposal 1: RAN4 should consider with the impact of Wgap further and define several MPR tables for different Wgap values.

Proposal 2: RAN4 should focus on Band 4 and consider the Wgap up to 42.2 MHz (largest possible for band 4) in Rel-12 time-frame.
Note: RAN4 shall investigate larger Wgaps when new band specific WIs are proposed in future releases.

Proposal 3: RAN4 should investigate the difference on required MPR among operating bands in Rel-13 time-frame.
Approval

Decision: 

The document was Noted.
Nokia: Smaller W gap does not mean smaller MPR.
WF: 

Proposal 1: REL-12 non-contiguous intraband WI will only define MPR for uplink allocations when the WGAP ≤ 42.2 MHz
Proposal 2: For those E-UTRA bands where maximum possible WGAP ≤ 42.2 MHz there will be only one MPR formula
Proposal 3: MPR definition for non-contiguous uplink intraband CA is applicaple to all E-UTRA bands when the WGAP ≤ 42.2 MHz.
Proposal 4: For those E-UTRA bands where maximum possible WGAP ≤ 42.2 CA non-contiguous uplink intraband MPR definition is
MPR = CEIL {MN, 0.5}

Where MA is defined as follows 
MN= -0.125 NRB_alloc + 18.25

; 2 ≤ N ≤ 50

-0.0333 NRB_alloc + 13.67



; 50 < N ≤ 200

Where NRB_alloc is the number of allocated resource blocks.

Discussion:
LGE: Supports

Intel: what assumptions did yoii used for power.

Nokia: equal power in carrier

Intel: it Should be noted that un-equal power leads is meaning full for the MPR
Intel: did you use equal power of PSD:

Nokia: equal PSD and Power

Chair: Can we agree these proposals

Conclussion: Group was agreeing the WF for MPR for non-contiguous intraband WI.

