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Background and discussion
In previous RAN4 meetings, the MB-MSR structures, the need for exclusion areas for some receive and transmit requirements and the possible mapping of receive and transmit signal were extensively discussed. At RAN4 in Chicago, a way-forward was agreed for the open issues for MB-MSR, including the mapping of requirements on antenna ports.
This text proposal introduces the required rationale in the work item TR and implements the agreed solution in the conformance test specification TS 37.141 (Annex B of the TR).

The CR in [3] introduces the agreed way forward in the core specification TS 37.104. 

Proposal

It is proposed that the attached text proposal is included in the MB-MSR work item TR 37.cde [1].

References

[1]
R4-132309, “TR 37.cde V0.2.0: MB-MSR internal TR” (Huawei).
[2]
R4-131980, "Way forward on open issues for MB-MSR" (Huawei, NSN, Ericsson, ALU, CATT, NTT DOCOMO, ZTE).

[3]
R4-132236, “Mapping of requirements on antenna ports” (Ericsson).
TEXT PROPOSAL for the body of TR 37.cde:

4.5
Applicability of MB-MSR requirements

Most core requirements in TS 37.104 remain unchanged for BS capable of multi-band operation and apply as they are stated for each of the operating bands. There will be a few exceptions where there are specific additions or exclusions. In order to make this fact clear to a reader of the specification, it should be made visible by having a separate subclause for BS capable of multi-band operation in the general clause 4 of the specification.
The clause can be quite short and should explain that for BS capable of multi-band 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.
There is also a need to update the tables in clause 5.1 (Applicability of requirements) to reflect that requirements apply for each band.
For MB-MSR base station, various possible structures based on combination of different transmitter and receiver implementations (multi-band or single band) as well as mapping of transceivers to antenna ports in different ways are captured in subclause 5.3. Independent of the BS structure, the core requirements shall be developed in a BS implementation agnostic way.
4.5.1
RF requirements in case of separate ports per band
Several RF requirements for multiband operation allow for “joint exclusion areas” for transmitter (and receiver) unwanted emissions and for receiver blocking, in case of structures where bands are mapped on the same antenna connector. The case where multiple bands are mapped on separate antenna connectors does however require additional consideration.
For receiver blocking requirements and the case where multiple bands are mapped on separate receiver antenna connectors, the requirements are developed in such a way that the “joint exclusion area” will not have negative impact, i.e. it will not increase the blocking probability (see subclause 7.4). For the case where bands are mapped on separate conencntors, there is also an implementation dependency, where for a single band receiver implementation, turning off the receiver for a specific band is fully possible, while it is not possible for a multiband receiver implementation. For these reasons, it is reasonable to always apply the “joint exclusion area” for the receiver blocking and thereby have the same RF requirements for the case where bands are mapped on separate ports and the case where bands are mapped on the same port.
The situation is different for unwanted emissions requirements, where allowing a “joint exclusion area” for the case where bands are mapped on separate ports may result in increased emission levels, since the co-existence emission requirements would be replaced with in-band emission requirements, which could potentially increase the interference towards UEs. Note however that this is the worst case scenario when no filter attenuation on the TX side is assumed between the two bands.  In reality, filters would be necessary to fulfil other requirements such as co-location limits, where joint exclusion areas would not apply and there would therefore not be any increase of emissions.
For these reasons, it is reasonable to have a stricter interpretation for the unwanted emission limits and to not apply the “joint exclusion areas” for unwanted emissions in the case where bands are mapped on separate ports. The implication is the following:

-
The transmitter spurious emissions, operating band unwanted emissions, transmitter intermodulation and receiver spurious emissions requirements apply to each antenna connector and will be the same as the respective single-band requirements.

There is a different scenario, where a BS is capable of multi-band operation and where the bands are mapped on separate ports, but where the BS is only operating in a single band on one of the antenna connectors. In this case, the BS in this mode of operation is not different from a single-band BS operating with Rx or Tx mapped on one antenna connector. The implication is the following:
-
For single-band operation of the BS using only one of the antenna connectors, all single-band requirements for that antenna connector apply and no exclusions or provisions for multi-band capable BS or multi-band operation are applicable.
*********************End of change*****************
*********************Next changed section*****************
6
Transmitter characteristics

6.1
General

The current MSR transmitter requirements are classified to in-band requirements and out-of-band requirements, where UEM, ACLR/CACLR, EVM and transmit IM are examples for in-band requirements and spurious emission requirement represents out-of-band requirement. As pointed out in subclause 5.4, these transmitter requirements can generally be kept unchanged and applied for MB-MSR on a per-band basis depending on which Band Category the supported operating bands belong to. Exceptions are transmitter requirements for band combinations with minimum inter RF bandwidth gap <20MHz and the spurious emission requirement. Specific additions/exclusions are needed for the mentioned exception cases. The detailed analysis for each requirement can be found in the respective subclasses of clause 6.

The transmitter requirements in clauses 6 are applicable for both multi-RAT operation and single-RAT operation, where single RAT operation means the same RAT is configured in all supported operating bands.

The requirements apply to the antenna connector(s) of the multiband capable BS according to subclause 4.5.1.

*********************End of change*****************
*********************Next changed section*****************
7
Receiver characteristics

7.1
General

The receiver requirements can be classified into in-band requirements and out-of-band requirements. Receiver sensitivity, in-band blocking, RX intermodulation etc are examples of in-band requirements while out-of-band blocking and receiver spurious emission represent out-of-band requirements. For MB-MSR, in principle all in-band requirements should be applied on a per band basis while for the out-of-band requirement, there is a need to introduce exclusion areas.  The detailed analysis for each requirement can be found in the respective subclasses of clause 7.
The receiver requirements in clause 7 are applicable for both multi-RAT operation and single-RAT operation, where single RAT operation means the same RAT is configured in all supported operating bands.

The requirements apply to the antenna connector(s) of the multiband capable BS according to subclause 4.5.1.

TEXT PROPOSAL for Annex B of TR 37.cde:

5
Applicability of requirements and test configurations

The present clause defines for each RF test requirement the set of mandatory test configurations which shall be used for demonstrating conformance. This is specified in the Table 5.2-1 for single-RAT Multi-carrier and Table 5.1-1 for multi-RAT Base Stations.

Requirements apply according to the declared RAT Capability Set (CS) of the MSR Base Station and the Band Category of the declared operating band (BC1, BC2 or BC3), as listed in the heading of each table. Some RF requirements listed in the tables may not be mandatory or they may apply only regionally. This is further specified for each requirement in clause 6 and 7, and in Table 4.3-1.

For a declared RAT Capability Set (CS), only the requirements listed in the column for that CS apply. Requirements listed under CS other than the declared CS(s) need not be tested.

For a BS declared to be capable of contiguous operation only, the test configuration(s) in Tables 5.1-1 and 5.2-1 denoted by a “C” and entries that refer to single-RAT specifications shall be used for testing. 

For a BS declared to be capable of contiguous and non-contiguous operation and where the parameters in the manufacture’s declaration according to subclause 4.7.2 are identical for contiguous and non-contiguous operation, the test configurations denoted by “CNC” and entries that refer to single-RAT specifications shall be used.

For a BS declared to be capable of contiguous and non-contiguous operation and where the parameters in the manufacture’s declaration according to subclause 4.7.2 are not identical for contiguous and non-contiguous operation, the test configurations denoted by “C/NC” and entries that refer to single-RAT specifications shall be used for testing.

For some of the RF test requirements entries within Tables 5.1-1 and 5.2-1 refer to the single-RAT specifications; this is denoted by "(TS 25.141)", "(TS 25.142)", "(TS 36.141)" or "(TS 51.021)". In this case the following shall apply:

-
transmitter test signals and test models as defined within the referred test specification shall be used, see clause 4.9.2. For some RF requirements this comprises a mandatory test case in addition to a test case using the MSR test configurations defined in clause 4.8.

-
for some RF requirements the initial conditions and test procedure as defined within the referred single-RAT test specification for the RF requirement shall be used. This is specified in further detail in clauses 6, 7 and 8 of the present document.
-
for some RF requirements the test requirement as defined within the referred single-RAT test specification for the RF requirement shall be used. This is specified in further detail in clauses 6, 7 and 8 of the present document. In this case (see clause 4.1):
-
The maximum acceptable uncertainty of the Test System for test requirements are defined in the respective referred test specification
-
Test Tolerances are defined in the respective referred test specification. 

-
If the parameters in the manufacturer’s declarations according to subclause 4.7.2 are not identical for contiguous and non-contiguous operation, the parameters for contiguous operation shall be used for the test in the single RAT test specification.

For BS capable of multi-band operation, various structures in terms of combinations of different transmitter and receiver implementations (multi-band or single band) with mapping of transceivers to one or more antenna port(s) in different ways are possible. In the case where multiple bands are mapped on separate antenna connectors, the following applies:

-
The transmitter spurious emissions, operating band unwanted emissions, transmitter intermodulation and receiver spurious emissions requirements apply to each antenna connector and will be the same as the respective single-band requirements.

-
For single-band operation of the BS using only one of the antenna connectors, all single-band requirements for that antenna connector apply and no exclusions or provisions for multi-band capable BS or multi-band operation are applicable.
*********************End of change*****************
*********************Next changed section*****************
6.6.1
Transmitter spurious emissions

6.6.1.1
Definition and applicability

The transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. For BS capable of multi-band operation where multiple bands are mapped on the same antenna connector, this exclusion applies for each supported operating band. For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the multi-band exclusions and provisions are not applicable. 
Exceptions are the requirement in Table 6.6.1.3.1-2 in TS 37.104 [2], and specifically stated exceptions in Table 6.6.1.5.5-1 that apply also closer than 10 MHz from the downlink operating band. For some operating bands the upper frequency limit is higher than 12.75 GHz.

The requirements shall apply whatever the type of transmitter considered. It applies for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power (RMS).

*********************End of change*****************
*********************Next changed section*****************
6.6.2
Operating band unwanted emissions


6.6.2.1
Definition and applicability

The Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band to the lower RF bandwidth edge located at FBW RF,low and from the upper RF bandwidth edge located at FBW RF,high up to 10 MHz above the highest frequency of the downlink operating band. In addition, for a BS operating in non-contiguous spectrum, it applies inside any sub-block gap.
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification, except for GSM/EDGE single RAT operation. The requirements in TS 45.005 [6] as defined in subclause 6.6.2.3 apply to an MSR Base Station for GSM/EDGE single RAT operation in Band Category 2. 

For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the cumulative evaluation of the emission limit in the inter-RF bandwidth gap are not applicable.

*********************End of change*****************
*********************Next changed section*****************
6.7
Transmitter intermodulation

6.7.1
Definition and applicability

The transmit intermodulation requirement is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the own transmit signal and an interfering signal reaching the transmitter via the antenna. The requirement applies during the transmitter ON period and the transmitter transient period. The transmitter intermodulation level is the power of the intermodulation products when an interfering signal is injected into the antenna connector. 

For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply regardless of the interfering signals position relative to the inter-RF bandwidth gap.
In case the test signal in clause 5 refer to single-RAT specifications following shall apply:

-
For references to TS 25.141 [10], the method of test is specified in TS 25.141 [10], subclause 6.6.4.

-
For references to TS 25.142 [12], the method of test is specified in TS 25.142 [12], subclause 6.7.4.

-
For references to TS 36.141 [9], the method of test is specified in TS 36.141 [9], subclause 6.7.4.

NOTE:
In this case the test requirements of the present document defined in subclauses 6.6.2.5 and 6.6.4.5 apply.

-
For GSM/EDGE single-RAT requirements, the method of test is specified in TS 51.021 [11], applicable parts of subclauses 6.7 and 6.11.

NOTE:
In this case the test requirements of 51.021 [11] defined in the applicable subclauses 6.7.3, 6.7.4, 6.11.3 and 6.11.4 apply.

*********************End of change*****************
*********************Next changed section*****************
7.6
Receiver spurious emissions

7.6.1
Definition and applicability

The receiver spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. The requirements apply to all BS with separate RX and TX antenna ports. In this case for FDD BS the test shall be performed when both TX and RX are on, with the TX port terminated. 

For TDD BS with common RX and TX antenna port the requirement applies during the Transmitter OFF period. For FDD BS with common RX and TX antenna port the transmitter spurious emission limits as specified in subclause 6.6.1 are valid.

For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the excluded frequency range is only applicable for the operating band supported on each antenna connector.
*********************End of change*****************
