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Introduction

An ad hoc meeting on MB-MSR is held on Monday evening 19:00 – 21:00.
The following companies and organizations were presented: Huawei, Ericsson, Nokia Siemens Networks, ZTE, NTT DOCOMO, Alcatel-Lucent, CATT, Vodafone, NEC, Telecom Italia, Orange, CMCC
Blue:        Document discussed, can be noted unless the proponent requests to present the document
Green:      Will likely be approved directly
Yellow:    To be revised, revision likely to be approved
Agenda
1. Updated TR and WI objective 
2. Definitions
3. General consideration of RF requirements
4. Core requirements 
a. In band requirements
b. Out of band requirements
5. Scope, deployment scenarios and band category
6. Conformance testing
1 Updated TR and WI objective 
R4-123953           TR 37.cde V0.1.0
R4-123955
TP on updated objective of MB-MSR WI
Huawei
DISCUSSION:

R4-123953 and R4-123955 were presented. 
WAY FORWARD:
R4-123953 and R4-123955 were approved.
2 Definitions 
R4-123814          Terminologies and definitions for MB-MSR BS
NTT DOCOMO
R4-123866
Consideration on Definitions and BC Requirements
ZTE

R4-123871
TP on Definitions, symbols and abbreviations for MB MSR BS (TR Clause 3 & 5.1)
ZTE

R4-123959
TP on Definition of MB-MSR BS
Huawei
R4-123961
TP on Definitions and terminology for MB-MSR BS (Section 5.1)
Huawei

R4-123962
TP on Definitions, symbols and abbreviations for MB-MSR BS (Section 3)
Huawei

R4-124537
Definition and terminology for MB-MSR BS
CATT
	Definition
	MB-MSR
	RF bandwidth gap/Inter-band sub-block gap

	Huawei
	MSR Base Station characterized by the ability of its transmitter and/or receiver to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band than the other carrier(s).
The scope of 37.104 needs to be updated also.
	RF bandwidth gap The frequency gap between the two RF bandwidths that respectively correspond to two closest supported operating bands.

	ZTE
	Base Station characterized by the ability of its transmitter and/or receiver to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band than the other carrier(s), and at least one carrier is of a different RAT than the other carrier(s).
	RF bandwidth gap A frequency gap between two consecutive RF bandwidths within two consecutive supported operating bands respectively, where the RF requirements in the gap are based on co-existence for un-coordinated operation.

	CATT
	Base Station characterized by the ability of its receiver and/or transmitter to process multiple carriers in multiple bands simultaneously through common active RF components
	RF bandwidth gap A frequency gap between any two consecutive RF bandwidths in the supported operating bands by the MB-MSR Base Station, where the RF requirements in the gap are based on co-existence for un-coordinated operation.

	NTT DoCoMo
	MSR Base Station characterized by the ability of its transmitter and receiver to process multi-band spectrum in common active RF components.
	Inter-band sub-block gap A frequency gap between two consecutive Base Station RF bandwidths on multi-band spectrum, where the same RF requirements are applied as the outside of Base Station RF bandwidth of single-band spectrum.


NTT DoCoMo
· Multi-band spectrum: Spectrum consisting of two or more RF bandwidth separated by inter-band sub-block gap(s).
· Single-band spectrum: Spectrum consisting of a RF bandwidth.

DISCUSSION:

Huawei presented R4-123959.

Ericsson: the scope of the spec should not be changed as it may cause confusion. What in the scope prevents what we want to do? The definition looks fine with some changes. May use the term “multi-band BS”
Huawei explained the thinking for the proposal, especially the difference between BS capability and operation.
ALU: 36 series supports CA. if we support CA in 37 series, multi-band is already included l. And CA is included in 37 already.

Ericsson: inter-band CA is not a feature of BS. Can be supported with multiple BSs.

ALU: CA from RAN1 pov is intra-eNB, implying it is from the same BS.

Vodafone: supported Huawei view in the tdoc. For a product to be declared as MSR, it needs to support multi-RAT. The same can be said for multi-band.

Ericsson: it is a bit dangerous to put operation in scope. The spec should cover single RAT multi-band.

Vodafone: that would be covered, but only if that product can support multi-RAT.

Huawei: MB-MSR according to the WID is about BS capability.

Ericsson: regarding definition, which covers both multi-RAT, multi-band, and multi-band single RAT. 

Vodafone: propose to add a note to say that a single RAT cannot be declared as MSR.

Ericsson: propose to define two terms: MB-MSR, multi-band single-RAT BS

NTT Docomo: in Japan, requirements are per-RAT based. Following Ericsson way, need to provide CR to 36 series. 

NSN: MSR is BS that can operate at least two RATs. Single-RAT can be covered in the specs. Huawei proposal is acceptable to us.
ALU: agree with multi-band single RAT BS comment by NTT Docomo. Already have dual bands in 25, 36 series, e.g. DB HSPA.
Huawei: want to make some progress. Only three meetings left for R11. May open a new WI to define multi-band BS.

Ericsson: we have this proposal for making progress
CMCC: share the same concern with Huawei. Spent two meetings on the definition. Multi-band single-RAT BS cannot be declared as MB-MSR, on the other hand, multi-band single RAT could be included in MB-MSR if the BS can support multi-band and multi-RAT.
NTT Docomo: fine with the gap proposal.

Ericsson: RF bandwidth gap is confusing. Something like “inter-band gap” is better. Lean towards NTT Docomo proposal.
Huawei: RF bandwidth edge is not operating band edge. 

Ericsson: maybe inter-RF bandwidth gap.

WAY FORWARD:
It is agreed that there is a need to have a definition for MB-MSR and it is FFS for a definition of “multi-band single-RAT BS”
The following definition of MB-MSR is agreed.
MB-MSR Base Station: MSR Base Station characterized by the ability of its transmitter and/or receiver to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band than the other carrier(s).
The following definition of inter RF bandwidth Gap is agreed.
Inter RF bandwidth gap:  The frequency gap between two adjacent RF bandwidths that respectively correspond to two supported operating bands.
Huawei to draft a TP to capture the agreements. All tdocs would be noted.
3 General consideration of RF requirements
R4-123869
Overview of MB-MSR Tx requirements
ZTE

R4-123916
Overview of MB-MSR Rx requirements
ZTE

R4-124431
TP on MB-MSR general clause
Ericsson Noted
R4-124432
TP on MB-MSR Transmitter (general part)
Ericsson Noted.
R4-124438
TP on MB-MSR Receiver (general part)
Ericsson
R4-123816
Draft TP on RF requirements for MB-MSR BS
NTT DOCOMO

ZTE provides an overview of Tx requirements of MB-MSR. Corresponding TP contributions are also revised to take the considerations into account.
Ericsson proposes to have a separate subclause for multi-band BS operation in the general clause 4 of the specification. The clause can be quite short and should explain that for multi-band BS operation, the RF requirements in clause 6 and 7 apply for each operating band unless otherwise stated and that for some requirements it is explicitly stated that specific additions or exclusions to the requirement apply for multi-band BS operation.
NTT Docomo proposes
1. To list all the RF requirements which have specific texts for MB-MSR BS in the specification

2. MB-MSR BS supporting Band X and Band Y at same antenna connectors should satisfy all of the RF requirements of Band X and Band Y BSs at the antenna connector except for RF requirements listed according to the above proposal.
DISCUSSION:

Ericsson briefly presented R4-124432. RX and TX should be considered separately. 

Huawei: should be as simple as possible for the general part. Detailed requirements should be captured separately.

NSN: all possible implementation should be captured by specs. Are we going to mention common RX or common TX? Not preferred. If requirements of MB-MSR are considered similar to those for single band MSR?

Ericsson: most requirements are identical, but there are some specs that may need changes. 

Ericsson: have to separate TX and RX, as the requirements can be different for single band or multi-band.
WAY FORWARD:
All tdocs would be noted.
4 Core requirements
4.1 In band requirements

Transmitter output power
R4-123876
TP on Base station output power (TR Clause 6.2)
ZTE returned to
R4-124148
TP on Output power for MB-MSR BS
Huawei

No change for this requirement.
DISCUSSION:

Ericsson: in our proposal, we didn’t include power as it may need some thinking. There is multi-band aspect to the power for multi-band TX.
HW: output power is defined at antenna port. Open to further discussion.
WAY FORWARD:
Further discussion is needed.
Transmitter power dynamics
R4-123908
TP on Output power dynamics (TR Clause 6.3)
ZTE

R4-124149
TP on Output power dynamics for MB-MSR BS
Huawei

R4-124433
TP on MB-MSR transmitter requirements
Ericsson

R4-124561
TP on output power dynamics for MB-MSR BS (clause 6.3)
Alcatel-Lucent
No change for this requirement.
DISCUSSION:

WAY FORWARD:
R4-123908 can be used as baseline for approval.
Transmitter ON/OFF power
R4-123909
TP on Transmit ON/OFF power (TR Clause 6.4)
ZTE

R4-124150
TP on Transmit ON/OFF power for MB-MSR BS
Huawei

R4-124550
Transmit on/off power for MB-MSR BS
CATT
No change for this requirement.
Huawei and CATT: For MB-MSR with multiple transmitters, the requirement is only applicable when all the transmitters are OFF.
DISCUSSION:

Ericsson: we have a tdoc on TDD structure in R4-124454. The spec should either cover only inter-band sync-ed operation, or specific requirements should be included for inter-band non-synchronized operation. Need to decide the sync-ed issue before agreeing on the Tx ON/OFF power requirement. 
CATT: the initial step is focused on sync-ed operation. 
Huawei: The synchronization requirement can be kept open and discussed as a separate requirement. CATT contribution on off power can be used as baseline for approval.
NTT Docomo: if only assuming sync-ed operation, what is the accuracy between two bands?

CATT: sync requirement is defined in 36.133. it can be addressed in a separate requirement
WAY FORWARD:
It was consensus that the requirement is only for sync-ed operation within this WID.
Contribution R4-124550 is used as a baseline for approval.
Transmitter signal quality
R4-123910
TP on Transmitted signal quality (TR Clause 6.5)
ZTE

R4-124151
TP on Transmitted signal quality for MB-MSR BS
Huawei

R4-124433
TP on MB-MSR transmitter requirements
Ericsson
No change for this requirement.
DISCUSSION:

WAY FORWARD:
R4-124151 can be used as baseline for approval.
Transmitter occupied BW
R4-123913
TP on Occupied bandwidth (TR Clause 6.6.3)
ZTE

R4-124154
TP on Occupied bandwidth for MB-MSR BS
Huawei

R4-124433
TP on MB-MSR transmitter requirements
Ericsson
No change for this requirement
DISCUSSION:

WAY FORWARD:

The portion of OBW in R4-124433 can be used as baseline for approval.
Transmitter unwanted emissions
R4-123912
TP on Operating band unwanted emissions (TR Clause 6.6.2)
ZTE

R4-124153
TP on Operating band unwanted emissions for MB-MSR BS
Huawei

R4-124433
TP on MB-MSR transmitter requirements
Ericsson

R4-124549
Operating band unwanted emissions for MB-MSR
CATT
ZTE proposes:

1. The existing requirement applies for each supported operating band

2. Different application of BC for wide-band radio and single-band radio implementation

3. Cumulative method should be applied in RF bandwidth gap
Huawei proposes:

1. The existing requirement applies for each supported operating band
2. Cumulative method should be applied in RF bandwidth gap
Ericsson proposes:

1. The existing requirements per band should apply.
CATT proposes:

1. The operating band unwanted emission limits apply on a per-band basis depending on which Band Category the band belong to.

DISCUSSION:

Ericsson: Our proposal is the same as CATT’s.
ZTE: cumulative approach depends on implementation. It may not be used for band 20+8. On point 2, we don’t want to limit the requirements for any implementation.

NTT Docomo: we have a proposal: the same requirement outside of RF bandwidth. It aligns with Ericsson. Regarding ZTE proposal, it is acceptable to us. If the gap is small, it may be feasible to consider the common radio. 

WAY FORWARD:
NTT Docomo leads the offline discussion to achieve agreement.
The following topics were not discussed.

Transmitter ACLR
R4-123914
TP on Adjacent Channel Leakage power Ratio (ACLR) (TR Clause 6.6.4)
ZTE

R4-124155
TP on ACLR for MB-MSR BS
Huawei

R4-124433
TP on MB-MSR transmitter requirements
Ericsson
ZTE proposes:

1. The existing requirement applies for each supported operating band.

2. For the ACLR requirement in RF bandwidth gap, the existing ACLR and CACLR requirements defined in sub-block gap could be reused.
Huawei proposes:

1. The existing requirement applies for each supported operating band
2. Cumulative method should be applied in RF bandwidth gap
Ericsson proposes:

1. The existing requirements per band should apply.
DISCUSSION:

WAY FORWARD:
Transmitter intermodulation
R4-123915
TP on Transmitter intermodulation (TR Clause 6.7)
ZTE

R4-124156
TP on Transmitter intermodulation for MB-MSR BS
Huawei

R4-124433
TP on MB-MSR transmitter requirements
Ericsson
ZTE proposes:

1. The existing requirement applies for each supported operating band.

2. Different application of BC for wide-band radio and single-band radio implementation.
3. The requirement is applicable in RF bandwidth gap only when the interfering signal falls completely both inside the RF bandwidth gap and supported DL operating band.
Huawei proposes:

1. The existing requirement applies for each supported operating band
2. The additional BC2 requirement should be also applicable for the RF bandwidth gap where the interfering signal may not fall completely
Ericsson proposes:

1. The existing requirements should apply as referenced from the Transmitter intermodulation clause.
DISCUSSION:

WAY FORWARD:
Receiver sensitivity
R4-123918
TP on Reference sensitivity for MB-MSR (TR Clause 7.2)
ZTE

R4-124158
TP on Reference sensitivity level for MB-MSR BS
Huawei

R4-124442
TP on MB-MSR Receiver requirements
Ericsson
No change for this requirement
DISCUSSION:

WAY FORWARD:
Receiver dynamic range
R4-123919
TP on Dynamic Range for MB-MSR (TR Clause 7.3)
ZTE

R4-124159
TP on RX dynamic range for MB-MSR BS
Huawei

R4-124442
TP on MB-MSR Receiver requirements
Ericsson
No change for this requirement
DISCUSSION:

WAY FORWARD:
Receiver In-channel-selectivity
R4-123924
TP on In-channel selectivity for MB-MSR (TR Clause 7.8)
ZTE

R4-124167
TP on In-channel selectivity for MB-MSR BS
Huawei

R4-124442
TP on MB-MSR Receiver requirements
Ericsson
No change for this requirement
DISCUSSION:

WAY FORWARD:
Receiver in-band blocking
R4-123920
TP on In-band selectivity and blocking for MB-MSR (TR Clause 7.4)
ZTE

R4-124161
TP on In-band selectivity and blocking for MB-MSR BS
Huawei

R4-124442
TP on MB-MSR Receiver requirements
Ericsson
ZTE proposes:

1. The general blocking requriement applies in addtion inside any RF bandwidth gap 

2. The general narrowband blocking requirement applies in addtion inside any RF bandwidth gap 
Huawei proposes:

1. The existing requirement applies for each supported operating band
2. The narrowband blocking requirement should be also applicable for the RF bandwidth gap where the interfering signal may not fall completely
Ericsson proposes:

1. For multi band BS operation, the requirement applies with the centre frequency ranges of interfering signal applicable for [both] operating bands.
2. For interfering signal in the other band, reference sensitivity degradation is equal to [0.1 dB].
DISCUSSION:

WAY FORWARD:
Receiver intermodulation
R4-123923
TP on Receiver intermodulation for MB-MSR (TR Clause 7.7)
ZTE

R4-124164
TP on Receiver intermodulation for MB-MSR BS
Huawei

R4-124442
TP on MB-MSR Receiver requirements
Ericsson
ZTE proposes:

1. The general intermodulation  requirement will not apply in RF bandwidth gap(s).

2. The general narrowband intermodulation requirement applies in addtion inside any RF bandwidth gap
Huawei proposes:

1. The existing requirement applies for each supported operating band
2. The narrowband intermodulation requirement should be also applicable for the RF bandwidth gap where the interfering signal may not fall completely
Ericsson proposes:

1. The existing requirements should apply as referenced from the Transmitter intermodulation clause.
DISCUSSION:

WAY FORWARD:
1.1 Out of band requirements
Transmitter spurious emissions

R4-123816
Draft TP on RF requirements for MB-MSR BS
NTT DOCOMO
R4-123911
TP on Transmitter spurious emissions (TR Clause 6.6.1)
ZTE

R4-124152
TP on Spurious emissions for MB-MSR BS
Huawei

R4-124433
TP on MB-MSR transmitter requirements
Ericsson

R4-124554
Spurious emission requirement for MB-MSR
CATT
CONTRIBUTION SUMMARY:

· ZTE proposes that for MB-MSR BS, the exclusion frequency range of the transmitter spurious emissions requirement shall cover all the supported downlink operating bands.
· Huawei proposes that the spurious emission limits should apply to the common out of band frequency ranges of all operating bands for MB-MSR BS. In addition, for MSR BS supporting multi-band operation, the co-existence requirements do not apply for the frequency range of each supported downlink operating band.
· Ericsson proposes that for multi-band BS operation in Band X and Y, the exclusion areas outside both Band X and Y would apply for transmission in each band. For additional co-existence spurious emission requirements, it should be clarified for multi-band BS operation that the exclusions stated in the notes apply for each operating band.
	· CATT proposes that for a MB-MSR BS operating in multiple operating bands simultaneously, the frequency ranges of all the supported downlink operating bands plus 10MHz above and 10MHz below each DL operating band shall be excluded.
　
	ZTE
	Huawei
	Ericsson
	CATT
	NTT DoCoMo

	Spurious emission region
	common out of band frequency range
	common out of band frequency range
	common out of band frequency range
	common out of band frequency range
	common out of band frequency range

	co-existence requirement
	
	need to be revised
	need to be revised
	
	need to be revised


DISCUSSION:

WAY FORWARD:
Receiver out-of-band blocking
R4-123921
TP on Out-of-band blocking for MB-MSR (TR Clause 7.5)
ZTE

R4-124162
TP on Out-of-band blocking for MB-MSR BS
Huawei

R4-124442
TP on MB-MSR Receiver requirements
Ericsson
CONTRIBUTION SUMMARY:

· ZTE proposes that the out-of-band blocking  interfering signal frequency range for MB-MSR should be intersection of the out-of-band blocking interfering signal frequency range of each supported operating band
· Huawei proposes that no matter the MB-MSR BS is working on single band or multi-band configuration, the out of band blocking requirements should be applied to the common out of band region.
Ericsson proposes that for a multi-band BS receiver operation in Band X and Y, a joint exclusion for Band X and Y would apply the out-of-band blocking requirement. For the exclusion bands, the in-band blocking requirement would apply.
DISCUSSION:

WAY FORWARD:
Receiver spurious emissions

R4-123922
TP on Receiver spurious emission for MB-MSR (TR Clause 7.6)
ZTE

R4-124163
TP on Receiver spurious emission for MB-MSR BS
Huawei

R4-124443
TP on MB-MSR Receiver spurious emissions
Ericsson

CONTRIBUTION SUMMARY:

· ZTE proposes that the frequency range from FBW RF,DL,low -10 MHz to FBW RF,,DLhigh + 10 MHz of each supported operating band may be excluded from the spurious emission requirement.
· Huawei proposes RX spurious emission apply in the common out of band region of all supported bands for MB-MSR base station
· Ericsson proposes that for multi-band BS operation in Band X and Y, the exclusion areas outside both Band X and Y would apply for receiver spurious emissions
DISCUSSION:

WAY FORWARD:
5 Scope, deployment scenarios and band category
R4-123872
TP on Regional requirements for MB-MSR (TR Clause 4.3)
ZTE
R4-123958
TP on Regional requirements for MB-MSR BS
Huawei

R4-123956
TP on Relation to other RAN and GERAN specifications for MB-MSR BS
Huawei

R4-124430
TP on Scope, configurations and scenarios for MB-MSR
Ericsson

R4-123963
TP on Relation to legacy deployment for MB-MSR BS
Huawei

R4-124575
TP on legacy deployment [clause 5.2]
Alcatel-Lucent
R4-123964
TP on Operating bands and Band categories for MB-MSR BS
Huawei

R4-124542
Operating bands and Band categories
CATT
R4-124616
TP on band category and requirements for MB-MSR
Ericsson
R4-124567
TP on operating bands for MB-MSR BS (clause 5.3)
Alcatel-Lucent
R4-124545
Applicability of requirements for MB-MSR
CATT
R4-123815
On RF requirements with consideration of possible structures for MB-MSR BS
NTT DOCOMO
R4-124495
Introduction of TDD MB-MSR application scenarios for MB-MSR TR
CATT

R4-123867
Considerations on TDD MB MSR
ZTE

R4-124454
On TDD MB-MSR structures
Ericsson
DISCUSSION:

WAY FORWARD:
6 Conformance testing 
R4-124579
MB-MSR declaration
Ericsson
DISCUSSION:

WAY FORWARD:
























