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Introduction

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

2. Remaining issue of core requirement
3. Manufactory declaration
4. Test configuration
5. RF channels
6. Test simplification
1 Internal TR

R4-131076
MB-MSR TR 37.cde v0.1.0
Huawei
R4-131078
General consideration on MB-MSR test method
Huawei
2 Remaining issue of core requirement
R4-131500
Definition of Inter RF bandwidth gap
Ericsson
R4-131077
Way forward on applying MB-MSR requirements to the antenna connector(s)
Huawei
R4-131055
Way forward on remaining core requirements for multi-band operation
Nokia Siemens Networks, NTT DOCOMO
R4-131056
Introduction of remaining requirements for multi-band operation
Nokia Siemens Networks

R4-131057
Introduction of remaining requirements for multi-band operation
Nokia Siemens Networks

R4-131058
Introduction of remaining requirements for multi-band operation
Nokia Siemens Networks
R4-131504
Mapping of requirements on antenna ports
Ericsson

R4-131205
Introduction of multi-band BS to TS 36.104
Alcatel-Lucent, Nokia Siemens Networks, CATT, ZTE

R4-131502
Single-RAT operation for MB-MSR
Ericsson, Telecom Italia, Alcatel-Lucent
Main issues to be discussed
1. New definition modification (Ericsson)
Inter RF bandwidth gap: The frequency gap between two consecutive RF bandwidths that are placed within two supported operating bands. 
2. Requirement issue for separate antenna

· Proposal 1: (Huawei, NSN, Docomo)
For BS capable of multi-band operation where each band is mapped on a separate antenna connector, single-band transmitter unwanted emissions, transmitter intermodulation and receiver spurious emissions requirements apply to each antenna connector.
· Proposal 2: (NSN, Docomo)
If a multi-band BS is declared to be capable of single-band operation at an antenna connector, both multi-band and single-band requirements apply at that antenna connector. The single-band requirements apply only when the base station is configured for single-band operation at the connector under test.
· Proposal 3: (NSN, Docomo)
Single-band requirements are tested at each antenna connector supporting single-band operation separately, with all other antenna connectors terminated.

· Proposal4: (Ericsson)
In the case where bands are mapped on different ports, the choice to apply joint exclusion area should be done on a case-by-case basis per requirement, considering the possible gain versus specification complexity. (Ericsson)

3. Single-RAT operation for MB-MSR(Ericsson)
The term “single-band operation” is re-defined to be interpreted only per band, also for multiband operation. The use of the term throughout the specification is adjusted accordingly, including a slight revision of the scope clause. 
DISCUSSION:

R4-131076: 
E//: should we also consider the CRs to single RAT? E// is ok with this TR.

It is agreed.

R4-131078: agree two bands is the priority. If we can do something easily for multiple bands, we should do that. But if we cannot, it is ok to do just for two bands. So better to reword the text.
On proposals 1-4:

Huawei: for proposal 2, whether it is the same for common antennas and separate antennas. For proposal 3, it is just for separate antenna case?
NSN: we discussed with other companies and want to know if it is ok to change proposal 2 to just apply to separate antenna case.

E//: 1504 says it should be decided case by case. Considering the testing complexity, we don’t want to further complicate the testing.

E//: for proposal 3, not sure how to do the testing. As the issues are not completely separated. Don’t want to agree before we see the impact.

Huawei: we may need to consider the single band and multiple band tests first.

E//: we don’t know yet as we haven’t discussed that aspect yet.

NSN: it is a chicken and egg problem. We need to know the test configuration and core requirements before we know more about the single band and multiple band tests.

R4-131205:

E//: we are ready to approve the CR. Depending on the outcome of the BS spec structure SI, we may not need to draft a CR for 36 series.
ALU: the completion date seems to indicate otherwise. How about 37.141?
E//: if we could finish CRs to 36, 37.141 by June, it is up to RAN plenary to decide.

NSN: if there is no objection to the CR, we can agree it.

R4-131502: 

NSN: the issue was discussed in GERAN and there was no consensus. So it is a bit early to decide in RAN4 now.

CATT: the CR seems to only cover single band single RAT operation. How about multiband single RAT operation?

E//: we don’t use single RAT across multi bands. Only talk about one band at a time.

TIM: we can discuss in RAN4. If we can reach an agreement here, it is ok for GERAN.

NSN: for the CR, we have one more meeting in May to agree.

WAY FORWARD:
R4-131076 is agreed.
R4-131078 is revised into a new Tdoc.

R4-131500 is agreed.
NSN to lead a way forward

R4-131205 is agreed, may need to update based on the progress of mapping discussion.

R4-131502 can be noted. 
3 Manufactory declaration
R4-131006
Further consideration on MB-MSR manufacturer declaration
ZTE

R4-131079
Further consideration on manufactuer's declaration for MB-MSR
Huawei

R4-131347
Further considerations on Manufacturers declarations
CATT

R4-131503
Further reflections on the manufacturers declaration
Ericsson
Main issues to be discussed

1. Propose to modify

· For BS capable of multi-band operation, the existing set of parameters in sub-clause 4.7.2 in TS 37.141 can be applied for each operating band, in which declarations of the maximum RF bandwidth and rated total output power are applied for single-band operation only.  (Huawei, ZTE)
· Total RF bandwidth of transmitter and receiver (maximum sum of RF bandwidths in all supported operating bands) for the declared band combinations of the BS. (Huawei, ZTE)
· Maximum radio bandwidth of transmitter and receiver (maximum frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier) for the declared band combinations of the BS. (CATT)
2. Propose to add
· The operating configuration combination for the total RF bandwidth specified. (ZTE)
· Maximum supported power difference between carriers among all supported operating bands.  (Huawei, CATT)
· Rated total output power of each supported operating bands in multi-band operation. (Huawei)
· If the total output power and total number of supported carriers for the declared band combinations of the BS are not simultaneously supported in multi-band operations, the manufacturer shall declare the following additional parameters:
●
The reduced number of supported carriers at the total output power in multi-band operations (i.e. < total number of supported carriers) 

●
  The reduced total output power at the total number of supported carriers in multi-band operations (i.e. < total output power) (Huawei, CATT)
DISCUSSION:

NSN: better to go over each doc first.
R4-131006:

NSN: it would be good to declare those parameters in test configuration only.

E//: for scaling factor, we have a different view. We believe it should be tested with max. RF bandwidth
E//: we agree with the total radio bandwidth. But don’t see why we need a total RF bandwidth.

NSN: there might be additional restriction for multiband operations such as IMD issues. That’s why the total RF bandwidth may not be the sum of those declared for each single band.

ALU: agree with E// that if you declare your max RF bandwidth, you should test with the max RF bandwidth completely allocated in the TC. You need to be careful when you declare.
NSN: we already declare max RF bandwidth for each band for both contiguous and non-contiguous cases.

ZTE: we are ok to remove the scaling factors if we declare the bandwidth for all cases.

R4-131079:
NSN: is proposal 3 necessary? 

CATT: there could be some limitations. For single band case, we have such allowance.

WAY FORWARD:
The following Proposals

 “Maximum supported power difference between individual carriers among all supported operating bands.  ” (wording not clear)
-Rated total output power of each supported operating bands in multi-band operation
 are agreed.
The following docs are not treated due to lack of time.
4 Test configuration
R4-131206
Recommendations on test configurations for MB-MSR
Alcatel-Lucent

R4-131081
Further consideration on MB-MSR BS test configurations
  Huawei, ZTE
R4-131059
Test configuration for multi-band BS
Nokia Siemens Networks

R4-131353
Test configuration for MB-MSR base station
CATT

R4-131403
TX Test configulation on MB-MSR BS with separate antenna port  
NTT DOCOMO

R4-131505
Way forward for allocation of MB-MSR declared resources
Ericsson
R4-131082
Applicability of requirements and test configurations for MB-MSR
     Huawei

Main issues to be discussed
1. General proposal by ALU
1)
To keep the norm of using the worst case scenarios in the test configurations for MB-MSR.

2)
To define different test configurations for different requirements to test the most demanding cases of each requirement.

3)
To set the maximum number of carriers in a test configuration for MB-MSR to 8.

4)
To keep the practice of using different test configurations for BC2 and BC1/BC3 operations.

2. Proposal of Huawei, ZTE
●  Allocate declared total RF bandwidth into all supported operating bands in proportion to the capabilities declared for single-band operation. The allocated bandwidth shall be rounded to 1MHz.

●  In the case of non-contiguous spectrum operation and no GSM configuration declared for all of the supported operating bands, only allocating two carriers to each supported operating band respectively. 

●  For the other cases, allocate declared total number of carriers into all supported operating bands in proportion to the capabilities declared for single-band operation. The allocated number of carriers shall be rounded to an integer.

●  Generate test configurations for each band according to the declared CS of each band;

· Contiguous operation: Generate contiguous test configurations for all supported bands. The contiguous test configuration generation for each band shall reuse the single-band TC generation according to the declared CS of each band.
· Non- contiguous operation: non-contiguous test configuration for the band(s) supporting non-contiguous spectrum operation and contiguous test configuration for other band(s) not supporting non-contiguous spectrum operation if any. The non-contiguous and contiguous test configuration generation for each band shall reuse the single-band TC generation according to the declared CS of each band.
· If the number of carriers required for the test configuration does not reach the allocated number for one band in the previous step, the exceeded carrier(s) can be reallocated into the other band(s) if the test configurations in that band(s) can support more carriers or those carrier(s) unable to be reallocated shall be thrown away. 

●  Set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the total output power according to the manufacturer’s declaration. 
3. Proposal of NSN
1. Declared maximum radio bandwidth shall be used

2. For each supported band use TC and/or NTC specified in sections 4.8.1-4.8.6 according to the supported capability set per operating band and support of contiguous and/or non contiguous spectrum operation per operating band

3. The RF bandwidth to be used per operating band test configuration shall be defined as follows:

a. Take largest maximum RF bandwidth declared per band and divide by the sum of maximum RF bandwidths declared per band
b. The RF bandwidth for band where the larger maximum RF bandwidth was declared is equal to result in 3.a. multiplied by the total RF bandwidth and rounded up to nearest 5MHz

c. The RF bandwidth for band where the smaller maximum RF bandwidth was declared is equal to the total RF bandwidth minus result in 3.b.

4. The maximum number of carriers to be used per operating band test configuration shall be defined as follows:

a. Take largest total number of supported carriers declared per band and divide by the sum of total number of supported carriers declared per band
b. The maximum number of carriers for band where the larger total number of supported carriers was declared is equal to result in 4.a. multiplied by the total number of supported carriers for multi-band operation and rounded up to integer number

c. The maximum number of carriers for band where the smaller total number of supported carriers was declared is equal to the total number of supported carriers for multi-band operation minus result in 4.b.
4. Proposal of Ericsson
●  MB-MSR multi-band operation and MSR-NC has very high level of resemblance and thus test principles developed for MSR-NC can be generalized to create the most stressful scenarios for multi-band implementation of receiver and transmitter.
●  Very same approach can be used for the following band category combinations as following:

· BC1 and BC1

· BC2 and BC2

· BC1 and BC2

For “BC1 and BC2” band combinations, the MSR-NC test configuration for BC1 should apply for BC1 band while for BC2 band the BC2 test configurations ensuring that there are enough carriers allocated per band so a non-contiguous case is achieved between bands. For less number of supported carriers, the similar principle as in MSR-NC can be applied but each concerned band treated as sub-block.

The proposed approach is complementing the single band where depending on per band declarations, the contiguous and non-contiguous per band tests would be included by default.

5. Proposal of NTT Docomo
· Proposal 1...For an antenna connector which supports single-band spectrum of specific band (e.g. band X), the TX test should be done under the condition that the output power of the tested antenna connector be the maximum. (The output power of the other antenna connector should be the rest of the power since the PA may be shared between antenna connectors.)
· Proposal 2...For an antenna connector which supports single-band spectrum of specific band (e.g. band X), unwanted emission test should be done additionally under the condition that the output power of the untested antenna connector be the maximum. (The output power of the tested antenna connector should be the rest of the power since the PA may be shared between antenna connectors.)
DISCUSSION:
WAY FORWARD:
5 RF channels
R4-131350
RF channels for MB-MSR BS testing
CATT

R4-131351
TP on RF channels for MB-MSR BS testing
CATT
R4-131060
Placement of RF bandwidths for multi-band operation testing
Nokia Siemens Networks
R4-131498
Way forward to reduce MB-MSR tests permutation depending on declaration
Ericsson
1. Proposal of CATT

BRFBW_XRFBW: the allocated RF bandwidth located at the bottom of the supported frequency range in the lower band and at the farthest possible frequency, within the maximum radio bandwidth, in the upper band.
XRFBW_TRFBW: the allocated RF bandwidths located at the top of the supported frequency range in the upper band and at the farthest possible frequency, within the maximum radio bandwidth, in the lower band.
TRFBW_BRFBW: the allocated RF bandwidths located at the top of the supported frequency range in the lower band and at the bottom of the supported frequency range in the upper band.

NOTE: BRFBW_XRFBW=XRFBW_TRFBW= BRFBW_ TRFBW when the declared Maximum radio bandwidth of a MB-MSR equals the maximum frequency distance of the supported frequency range in the 2 operating bands.
2. Proposal of NSN

If the base station does not support one or more of the above combinations of RF bandwidths, the corresponding test shall be split into two combinations, such that operation at positions BRFBW, MRFBW and TRFBW in each operating band as well as operation at the declared maximum radio bandwidth are verified. For instance, if the combination BRFBW_TRFBW is not supported, this case shall be split into two tests:

1. BRFBW_T’RFBW: maximum RF bandwidth located at the bottom of the supported frequency range in the lower operating band and the highest possible simultaneous position of the maximum RF bandwidth in the supported frequency range in the upper operating band.

2. B’RFBW_TRFBW: maximum RF bandwidth located at the top of the supported frequency range in the upper operating band and the lowest possible simultaneous position of the maximum RF bandwidth in the supported frequency range in the lower operating band.

A similar methodology applies in case the base station does not support simultaneous operation at MRFBW in the lower operating band and at MRFBW in the upper operating band.
3. Proposal of Ericsson
Assuming the scenario where the declared Maximum RFBW per band would be different for contiguous and non-contiguous operation, for multi-band test it should be sufficient to test majority of the requirements by either of the proposed placements in figure one where at least for one concerned band, it is possible to allocate the RFBW at the edge of the band. A limited number of tests e.g. UEM and possibly spurious emission in limited range should be mandated to ensure that both worst case edge allocations are tested with relevant requirements.
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Figure 1
Placement of per band maximum RFBW

Note the proposed placement is a worst case placement for multi band tests in MB-MSR seen from selectivity as well as linearization point of view.
DISCUSSION:

WAY FORWARD:
6 Test simplification
R4-131501
On the need and possible way forward to reduce MB-MSR testing amount and complexity Ericsson
R4-131499
Overview of MB-MSR requirements and testing
Ericsson
R4-131506
MB-MSR transmitter spurious emission tests
Ericsson
R4-131080
Consideration on reducing the test complexity of MB-MSR
 Huawei
R4-131346
Simplification of MB-MSR test
CATT
R4-131007
Applicability of MB-MSR requirements and test configurations
ZTE
Main issues to be discussed
Applicability of requirements and tests for MB-MSR BS
	Section
	Requirement
	Summary of test proposal for MB-MSR BS 
	Way forward

	6.1
	General
	　
	

	6.2
	output power
	Multi-band test and single-band tests (Huawei, Ericsson)

Multi-band test for multi-band transceiver and single-band tests for single-band transceiver (CATT)

Multi-band test only (ZTE)
	

	6.3
	output power dynamics
	Single-band tests only (Huawei, Ericsson, ZTE)

Multi-band test for multi-band transceiver and single-band tests for single-band transceiver (CATT)
	

	6.4
	transmit ON/OFF power
	Multi-band test only (Huawei, CATT)

Single-band tests only (ZTE)
	

	6.5
	transmitted signal quality
	　
	

	　
	6.5.1
	Modulation quality
	Multi-band test and single-band tests (Huawei, Ericsson)

Multi-band test for multi-band transceiver and single-band tests for single-band transceiver (CATT)

Single-band tests only (ZTE)
	

	　
	6.5.2
	Frequency error
	Multi-band test and single-band tests (Huawei)

Single-band tests only (Ericsson, ZTE)

Multi-band test for multi-band transceiver and single-band tests for single-band transceiver (CATT)
	

	　
	6.5.3
	Time alignment error
	Single-band tests only (Huawei, ZTE)

Multi-band test and single-band tests (Ericsson)

Multi-band test only (CATT)
	

	6.6
	unwanted emission
	　
	

	　
	6.6.1
	Transmitter spurious emission
	Multi-band test and Single-band tests  (Huawei, CATT)

Multi-band test only (ZTE)

Multi-band test and Single-band tests but in MB-tests limit the frequency range where transmitter spurious emissions are measured (Ericsson)
	

	　
	6.6.2
	Operating band unwanted emission
	Multi-band test and Single-band tests (Huawei, Ericsson, CATT, ZTE)
	

	
	6.6.2.4
	Additional requirements
	Multi-band test and Single-band tests (Huawei, Ericsson, CATT, ZTE)
	

	　
	6.6.3
	Occupied bandwidth
	Single-band tests only (Huawei, Ericsson, CATT, ZTE)
	

	　
	6.6.4
	ACLR
	single-band tests only (Huawei, CATT, ZTE)

Multi-band test and Single-band tests (Ericsson)
	

	
	6.6.4.2
	CACLR
	Multi-band test (Huawei, CATT, ZTE)

Multi-band test and Single-band tests (Ericsson, CATT)
	

	6.7
	transmitter intermodulation
	Multi-band test and Single-band tests (Huawei, ZTE) 

Single-band tests only (Ericsson, CATT)
	

	7.1
	General
	　
	

	7.2
	REFSENS
	Single-band tests only (Huawei, Ericsson, CATT, ZTE)
	

	7.3
	dynamic range
	Single-band tests only (Huawei, CATT, ZTE)

Multi-band test and Single-band tests (Ericsson) 
	

	7.4
	In-band selectivity and blocking
	Multi-band test only (Huawei, ZTE)

Multi-band test and Single-band tests (Ericsson) 

Single-band tests only (CATT)
	

	7.5
	out-of-band blocking
	Multi-band test only (Huawei, ZTE)

Single-band tests only (CATT)
	

	7.6
	receiver spurious emission
	Multi-band test only (Huawei, ZTE)

Multi-band test and Single-band tests (CATT)

Multi-band test and Single-band tests but in MB-tests limit the frequency range where transmitter spurious emissions are measured (Ericsson)
	

	7.7
	receiver intermodulation
	Multi-band test only (Huawei, ZTE)

Multi-band test and Single-band tests (Ericsson) 

Single-band tests only (CATT)
	

	7.8
	In-channel selectivity
	Single-band tests only (Huawei, Ericsson, CATT, ZTE)
	


DISCUSSION:
WAY FORWARD:
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