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Introduction

An ad hoc meeting on MB-MSR is held on Monday evening 18:30 – 20:00.
The following companies and organizations were presented: Huawei, Ericsson, Nokia Siemens Networks, ZTE, NTT DOCOMO, Alcatel-Lucent, CATT, NEC, Telecom Italia, Orange, CMCC, DT.
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
2. Definitions

3. Requirements and structures

4. Applicability of MB-MSR requirements
5. Core requirements 
a. Transmitter requirements
b. Receiver requirements
6. TDD aspects and Band Category
7. Conformance testing
1 Updated TR 
R4-125332
Updated TR 37.812 v0.2.0
Huawei
DISCUSSION:

WAY FORWARD:
Approved
2 Definitions 
R4-125335
TP on Definitions and terminology for MB-MSR BS (Section 5.1)
Huawei

R4-125834
TP on Definitions, symbols and abbreviations for MB MSR BS (TR Clause 3)
ZTE Corporation

R4-125835
TP on Definitions and terminology for MB-MSR BS (TR Clause 5.1)
ZTE Corporation

R4-125662
Definition of Multi-Band Single RAT BS
NEC
Similar definitions proposed for Section 5.1 by Huawei and ZTE. 

ZTE proposes some modifications for Clause 3:

1. Modify the note to the Maximum BS RF bandwidth definition, indicating that each supported operating band is declared separately for contiguous and non-contiguous operation.

2. Reuse the existing symbol Wgap to describe the inter RF bandwidth gap size

3. No new symbols shall be introduced into subclause 3.2 since it shows no place to use in WI TR and TS 37.104.

4. Add a figure in subclause 3.2 to illustrate the RF BW related symbols and definitions for MB-MSR

5. Some editorial amendments, e.g. the position of inter RF bandwidth gap definition in subclause 3.1

NEC proposes:

Definition of Multi-Band Single-RAT Base Station: Multi-Band Single-RAT Base station is characterized by the ability of its transmitter and/or receiver to process two or more carriers supporting only a single RAT operating in all supported bands by the BS, where at least one carrier is configured at a different operating band than the other carrier(s).
New definition of Block and modification to sub-block
DISCUSSION:

Huawei: Figure 5.1.2-1 is not needed.
Ericsson: we should not start by saying sub-block gaps. In Section 5.1.1, multi-band single-RAT only BS is part of the work.

ZTE: the figure is used for illustration. Open to better proposals. The Req. would depend on inter RF bandwidth gap size.
ALU: is the intention to put the definition of multi-band single RAT into TS 37 and 36 series? We only define the terms when we use them in specs. 

Ericsson: don’t think it needs to be defined at this point. Don’t think we need to change sub-block definition.

WAY FORWARD:
Huawei to lead a merged TP.
3 Requirements and structures

R4-125420
On RF requirements with consideration of  structures for MB-MSR BS and other BS
NTT DOCOMO, Nokia Siemens Networks

R4-125476
MB-MSR requirements, structures and mapping of RX/TX signals
Ericsson
DoCoMo and NSN propose:

Proposal 1...Supported operating band(s) of each antenna connector(s) should be declared by the manufacture and the requirements for MB-MSR base station will be specified for each antenna connector.

Proposal 2...For an antenna connector which supports only single-band spectrum of specific band (e.g. band X), all RF requirements for BS operating the band (e.g. RF requirements for Band X BS) should be applied without any exceptions.
Proposal 3... The BS whose structure is case 1 in Figure 2 should be applied the RF requirements for the BS whose structure is a-1, b-1 and c-1.

Proposal 4...Multi-band single RAT BS should be discussed in this WI because it has common concern with a-1, b-1, and c-1 such as an antenna connector and inherent requirements in each operating bands.

Ericsson:
1. Regardless of mapping of RX/TX or single band / multi-band implementation, joint exclusion areas for some RF requirements would be necessary for BS capable of multi-band operation.

2. The introduction of joint exclusion areas for RF requirements ensures that the multi-band base-station will more or less behave as two single band base-stations.
DISCUSSION:

Huawei: have concerns on proposal 2. Requirements should be implementation agnostic. Proposals 3 and 4 are not covered in current WI scope.
Ericsson: proposal 1 is obvious. Proposal 3, there is common consensus. Proposal 2: more study needed for BS with multi-band TX with separate antennas. A question: multi-band single RAT should be covered, but we may not call this MB-MSR.
Huawei: multi-band single RAT BS, want to know single RAT is capability or configuration?

NSN:  the proposal is for single RAT UTRA or LTE.

Ericsson: the two points in our paper contradicts proposal 2.

Docomo: the number of antenna connectors is not an implementation issue. It is related to regulation.

NSN: we shouldn’t limit any implementation for MB-MSR.

WAY FORWARD:
Proposal 2 is FFS. 
4 Applicability of MB-MSR requirements
R4-125334
TP on Requirements for multi-band base stations
Huawei

R4-125514
TP on MB-MSR general clause
Ericsson

R4-125600
Applicability of requirements for MB-MSR
CATT
Both Huawei and Ericsson propose to add new sub-clauses in TR and TS to explain the applicability of requirements for MB-MSR. CATT proposes some modifications for Clause 5 (Applicability of requirements) in TS 37.104.
Huawei proposes:
1. Independent of the BS structure, the core requirements shall be developed in a BS implementation agnostic way. 
2. For BS capable of multi-band operation, the RF requirements in clause 6 and 7 apply for each supported operating band unless otherwise stated. For some requirements, some specific additions or exclusions apply.
Ericsson proposes:

For BS capable of multi-band operation, the RF requirements in clause 6 and 7 apply for each operating band unless otherwise stated. For some requirements it is explicitly stated that specific additions or exclusions to the requirement apply for BS capable of multi-band operation.
CATT proposes:

For all BS operating in bands belonging to Band Category 1, 2 or 3, the RF requirements listed in corresponding tables apply on a per-band basis.
DISCUSSION:

ALU: common correction: the requirement applies to each band independently. What do you mean?
NSN: we have similar comments. e.g. spurious emission.

Ericsson: spurious emission is a good example where this is not the case. For it, there is some special consideration. But for other req. such as EVM, they apply for each band as they are stated currently.

CATT: we have similar clarification as E. 

WAY FORWARD:
Ericsson to lead a merged TP.
5 Core requirements
1.1 Transmitter requirements

General part 
R4-125336
TP on General part of transmitter characteristics
Huawei

R4-125655
TP on general clause 6.1
CATT

R4-125837
TP on TX Characteristics General Part for MB MSR BS (TR Clause 6.1)
ZTE Corporation
R4-125479
TP on MB-MSR Spurious emissions
Ericsson (part of the TP)
Huawei proposes:
1. Unless otherwise stated, the requirements apply for each transmitter antenna connector.
2. Clarify that transmitter requirements for multi-RAT and single-RAT operation of MSR BS are covered in this clause. In the case of MB-MSR BS, single-RAT operation means the same RAT is configured in all supported operating bands.
3. Specifically describe the requirements need to be revised due to introduction of MB-MSR, i.e. requirements of UEM, ACLR, transmitter intermodulation and spurious emissions.
CATT proposes:

Unless otherwise stated, the transmitter requirements apply per band for BS supporting multi-band operation.

ZTE proposes:

Unless otherwise stated, the transmitter requirements apply for each transmitter antenna connector.
Ericsson proposes:

1. In the MB-MSR context, all requirements in the band should be kept per band as they are while for requirements outside the band, there is a need to introduce exclusion areas.
2. Due to the regulatory nature of spurious emission limits, the general spurious emission limits are kept as they are without allowing for any cumulative approach or other relaxation.
DISCUSSION:

CATT: the purpose is the same for all proposals. Whether to have a new clause or reuse the existing clause?
Ericsson: Ericsson and Huawei proposals are to have a separate clause.
WAY FORWARD:
CATT to lead a merged TP.
Transmitter output power
R4-125337
TP on Output power for MB-MSR BS
Huawei

R4-125478
TP on MB-MSR BS output power
Ericsson

R4-125713
Output Power considerations MB-MSR
Ericsson

R4-125839
TP on Base station output power (TR Clause 6.2)
ZTE Corporation
Huawei proposes:
No change for this requirement.
Ericsson proposes:

No change for this requirement. This topic should be revisited when the BS power declarations for MB-MSR are concluded.
ZTE proposes:

1. For the maximum carrier output power, the definition and minimum requirement are still applicable for MB-MSR and no change is foreseen.

2. For multi-band transmitter implementation, only one maximum RAT output power and maximum total output power covering multiple bands shall be defined. 
3. For single band transmitters implementation, the maximum RAT output power and the maximum total output power shall be defined separately for each band.
DISCUSSION:

WAY FORWARD:
More discussion is needed this week.
TX spurious emissions
R4-125338
TP on TX spurious emissions for MB-MSR BS
Huawei

R4-125479
TP on MB-MSR Spurious emissions
Ericsson
R4-125507
TP on band category and requirements for MB-MSR
Ericsson
R4-125653
TP on spurious emission requirement for MB-MSR
CATT (withdrawn)
Huawei proposes:
1. Clarify in the TR and TS how to apply additional requirements for Band Category 2 when GSM/EDGE is configured for BS capable of multi-band operation.
2. Clarify how the spurious limits apply for co-existence, co-location and protection of own BS receiver.
3. Add note for BS Spurious emissions limits for protection of the BS receiver.
Ericsson proposes:

1. Clarify in the TR and TS how to apply additional requirements for Band Category 2 when GSM/EDGE is configured for BS capable of multi-band operation.
2. Clarify how the spurious limits apply for co-existence, co-location and protection of own BS receiver. 
3. Clarify in TR that for multi-band combination where the bands are close to each other with small inter-RF bandwidth gap, the joint exclusion area is actually a contiguous frequency range.
DISCUSSION:

NSN: there is some wording issue in 5507
WAY FORWARD:
Huawei to lead a merged TP for TS
Ericsson to revise the TP for the TR
Operating band unwanted emissions
R4-125339
TP on Operating band unwanted emissions for MB-MSR BS
Huawei

R4-125480
TP on MB-MSR UEM and ACLR for small inter-RF BW gap
Ericsson

R4-125650
TP on MB-MSR unwanted emission requirement
CATT

R4-125840
TP on Operating band unwanted emissions (TR Clause 6.6.2)
ZTE Corporation

Huawei proposes:

1. Cumulative approach for the case where inter-RF bandwidth < 20MHz.
Ericsson proposes:

1. Cumulative approach for the case where inter-RF bandwidth < 20MHz.
CATT proposes:
1. Cumulative approach for the case where inter-RF bandwidth < 20MHz.
ZTE proposes:

1. Cumulative approach for the case where inter-RF bandwidth < 20MHz. Revisions to TS are not included in the TP.
2. For the part of gap that falls in the spurious domain, i.e. f ≥ 10MHz from both adjacent RF bandwidths, the minimum requirement shall remain as -15 dBm/MHz according to regulatory recommendation.
DISCUSSION:

ZTE: do you have any opinions about second point?
Huawei: it is not necessary. As the gap is <20MHz, there is no spurious region to apply the requirement.
WAY FORWARD:
Huawei to lead a merged TP
ACLR
R4-125340
TP on ACLR for MB-MSR BS
Huawei

R4-125480
TP on MB-MSR UEM and ACLR for small inter-RF BW gap
Ericsson

R4-125842
TP on Adjacent Channel Leakage power Ratio (ACLR) (TR Clause 6.6.4)
ZTE Corporation
Huawei proposes:

1. For band combinations whose minimum downlink inter RF bandwidth gap < 20MHz, the requirements applied inside the downlink inter RF bandwidth gap shall follow the method used inside the sub-block gap rather than outside the RF bandwidth. Either ACLR or CACLR requirements are reused inside the downlink inter RF bandwidth gap dependent on the size of this gap.
2. Symbol Wgap is re-defined to mean sub-block gap or inter-RF bandwidth gap size.
Ericsson proposes:

1. For multiband capable BS with band combinations whose minimum downlink inter-RF bandwidth gap < 20MHz, the situation is similar to the sub-block gaps in case of non-contiguous spectrum. Here, the CACLR requirement will apply and a reference to the CACLR clause will be needed for E-UTRA and UTRA FDD. 

2. Symbol Wgap is re-defined to mean sub-block gap or inter-RF bandwidth gap size.
ZTE proposes:
The existing requirements per band shall apply except in the inter RF bandwidth gap. Similar approach as used in sub-block gap, the existing ACLR and CACLR requirements shall apply in the inter RF bandwidth gap relative to each adjacent RF bandwidth edge dependent on inter RF bandwidth gap size.
DISCUSSION:

Ericsson: we used the latest TS for TP.
WAY FORWARD:
Ericsson to lead a merged TP.
Transmitter intermodulation
R4-125343
TP on Transmitter intermodulation for MB-MSR BS
Huawei

R4-125482
TP on MB-MSR Transmitter intermodulation
Ericsson
Huawei proposes:
1. The requirements applied inside the inter RF bandwidth gap shall follow the method used inside the sub-block gap for MSR-NC in which the additional BC2 requirement should be also applicable. 

2. If the general intermodulation interfering signal cannot fall completely inside the inter RF bandwidth gap, only the additional BC2 requirement can apply.
Ericsson proposes:

1. For band combinations with small inter-RF bandwidth gap, the interferer types and interferer offsets which would fit the inter-RF bandwidth gap size should apply for general and additional transmit intermodulation requirements.
2. The transmitter in both bands should be on and this should be handled as part of conformance requirements.
DISCUSSION:

Docomo: Huawei only excludes the 5MHz case and Ericsson excluded the 15MHz case. We prefer Huawei’s proposal.
Ericsson: we found an error in the TS. 6.7.2.

NSN: How can you accommodate interference signals with a 5MHz gap?
WAY FORWARD:
Huawei to lead a merged TP.
The documents below are not treated due to lack of time.

1.2 Receiver requirements
RX general part
R4-125345
TP on General part of receiver characteristics
Huawei

R4-125657
TP on general clause 7.1
CATT
R4-125485
TP on Out-of-band blocking
Ericsson (some contents in this TP are related with general part)
Huawei proposes:

1. Unless otherwise stated, the requirements apply for each receiver antenna connector.
2. Clarify that receiver requirements for multi-RAT and single-RAT operation of MSR BS are covered in this clause. In the case of MB-MSR BS, single-RAT operation means the same RAT is configured in all supported operating bands.
CATT proposes:

Unless otherwise stated, the receiver requirements apply per band for BS supporting multi-band operation.
Ericsson proposes:

1. In the MB-MSR context, all in-band requirements per band should be kept as they are while for out-of band requirements, there is a need to introduce exclusion areas for some requirements.
2. The approach for a multi-band capable BS should not pose any major degradation in terms of blocking between the bands and the requirements should be compatible with operating two single-band BS.
DISCUSSION:

WAY FORWARD:
Receiver in-band blocking
R4-125346
TP on In-band selectivity and blocking for MB-MSR BS
Huawei

R4-125483
TP on In-band blocking
Ericsson
Huawei proposes:

1. For BS capable of multi-band operation, in-band blocking requirement shall apply in the frequency range of all the supported uplink operating bands.
2. For BS capable of multi-band operation, the interfering signal in one band should not degrade the wanted signal level by more than 6dB for the other band.
Ericsson proposes:

1. For BS capable of multi-band operation, in-band blocking requirement shall apply in the frequency range of all the supported uplink operating bands.
2. For BS capable of multi-band operation, the interfering signal in one band should not degrade the wanted signal level by more than [1-2 dB] for the other band.
DISCUSSION:

WAY FORWARD:
Receiver out-of-band blocking
R4-125348
TP on Out-of-band blocking for MB-MSR BS
Huawei

R4-125485
TP on Out-of-band blocking
Ericsson 
Huawei proposes:

1. For BS capable of multi-band operation, the requirement applies for each operating band according to Table 7.5.1-1. However, the cases where the centre frequency of interfering signal falls into the in-band blocking region of any other supported band shall be excluded.
Ericsson proposes:

1. For a BS capable of multiband operation, the requirement applies for each operating band with the exception that the requirements in sub-clause 7.4.1 apply for the centre frequency ranges of interfering signal applicable for all operating bands in Table 7.4.1-1
DISCUSSION:

WAY FORWARD:
Receiver spurious emission
R4-125349
TP on RX spurious emission for MB-MSR BS
Huawei

R4-125510
TP on MB-MSR Receiver spurious emissions
Ericsson
R4-125507
TP on band category and requirements for MB-MSR
Ericsson
Huawei proposes:

1. Clarify in the TR and TS how to apply additional requirements for Band Category 2 when GSM/EDGE is configured for BS capable of multi-band operation.
2. Clarify in TS that for BS capable of multi-band operation, the receiver spurious emissions requirement should apply with all supported operating bands (plus 10 MHz on each side) excluded from the requirement.
Ericsson proposes:

1. Clarify in the TR and TS how to apply additional requirements for Band Category 2 when GSM/EDGE is configured for BS capable of multi-band operation.
2. Clarify in TS that for BS capable of multi-band operation, the receiver spurious emissions requirement should apply with all supported operating bands (plus 10 MHz on each side) excluded from the requirement.
3. A note added in Table 7.6.2-1 in TS, For BS capable of multiband operation, the frequency offset is relative to the closest operating band.
DISCUSSION:

WAY FORWARD:
Receiver intermodulation
R4-125351
TP on Receiver intermodulation for MB-MSR BS
Huawei

R4-125511
TP on Receiver intermodulation
Ericsson
Huawei proposes:

1. For the inter RF bandwidth gap where the general intermodulation interfering signal may not fall completely, the narrowband intermodulation requirements based on significantly smaller offsets and narrowband interferer types should be applicable as in the sub-block gap for MSR-NC. 

2. Considering the interferer type and offset of general intermodulation requirement, at least 35 MHz wide gap size is required for two consecutive RF bandwidths with all types of carrier at the edge of RF bandwidth in the gap.
Ericsson proposes:

1. For band combinations with small inter-RF bandwidth gap, the interferer types and interferer offsets which would fit the inter-RF bandwidth gap size should apply for general and narrowband receiver intermodulation requirements.
DISCUSSION:

WAY FORWARD:
6 TDD aspects and Band Category
R4-125486
TP on Impact on TDD requirements
Ericsson

R4-125628
introduction of TDD MB-MSR application scenarios for MB-MSR TR
CATT

R4-125507
TP on band category and requirements for MB-MSR
Ericsson
Ericsson proposes:
1. For a BS capable of multiband operation supporting BC3 bands for TDD, the RF requirements in the present specification assume synchronized operation, where no simultaneous uplink and downlink occur between the bands.
2. An overview of BC2 impact for MB-MSR.
CATT proposes:
Introduce the TDD application scenario band 34 and band 39.
DISCUSSION:

WAY FORWARD:
7 Conformance testing 
Manufacturer’s declaration
R4-125333
TP on Manufacturer's declaration
Huawei

R4-125824
TP on manufacturer's declaration for MB-MSR
ZTE Corporation
Huawei proposes:
1. Existing set of parameters in section 4.7.2 in TS37.141 can be applied for each operating band in MB-MSR operation.
2. Some additional parameters shall be concluded in manufacturer’s declaration.
· Single band or multi-band implementation of transmitter and receiver. If single-band implementation is declared, the following parameters shall not be declared.
· Which bands shared the multi-band implementation
· Total number of supported carriers in all supported operating bands for single-RAT and multi-RAT operation
· Total bandwidth of transmitter and receiver in all supported operating bands for single-RAT and multi-RAT operation
· Rated total output power as a sum over all supported operating bands for single-RAT and multi-RAT operation
ZTE proposes:

1. Existing set of parameters in section 4.7.2 in TS37.141 can be applied for each operating band in MB-MSR operation.
2. Some additional parameters shall be concluded in manufacturer’s declaration.
· Supported implementation combination. (Note: If the MB-MSR BS does not support multi-band transmitter and/or receiver, the parameters for multi-band transmitter and/or receiver implementation below need not be declared).
· The supported operating configurations within each operating band (i.e. MSR, MSR-NC, and/or single RAT).
· For MB-MSR BS using multi-band band transmitters and/or receivers, additional parameters shall be declared:
· Supported operating band(s) of each antenna connector. 
· Total bandwidth of transmitter and/or receiver. 
· Total rated output power as a sum of power over all operating bands.
· Maximum supported power difference between the operating bands.
DISCUSSION:

WAY FORWARD:
General consideration on test method and test configurations
R4-125352
General consideration on MB-MSR BS test method
Huawei

R4-125354
Consideration on MB-MSR BS test configurations
Huawei
DISCUSSION:

WAY FORWARD:
























