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1 Background
In RAN4 Chicago meeting, MB-MSR remaining issue on how to apply requirements to antenna connector(s) has been discussed extensively and a WF was agreed in [1]. The proposals are excerpted as below:
Proposal 1: 
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: 
For BS capable of multi-band operation where each band is mapped on a separate antenna connector ,if the BS is declared to be capable of single-band operation at an antenna connector, single-band requirements apply to that antenna connector when the base station is configured for single-band operation at that antenna connector.
Proposal 3: 
Single-band requirements are tested separately at each antenna connector supporting single-band operation, with all other antenna connectors terminated.
Proposal 1 and 2 should have a rationale and analysis of specification consequences documented in the work item TR.
In this contribution, text proposal on the reason of applying single-band requirements at the separate antenna connector(s) is provided.
2 Discussion

The mapping requirements issue was firstly raised in [2]. It is proposed that “For an antenna connector which support 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.” The reason for this proposal is that it would be difficult to verify the BS structure from outside of the BS. 
All the new defined requirements due to the introduction of MB-MSR are agreed upon on the basis of being independent of BS implementation, i.e. without any specific reference to whether a common antenna connector for multiple bands (or common antenna case) or separate antenna connector for each band (or separate antenna case) is implemented at the MB-MSR. After examining each requirement, we can find that both out-band and in-band requirements have been impacted due to introduction of MB-MSR. For multi-band operation, a spurious emission cumulative issue is identified and analyzed. Figure 1 illustrates antenna connector cases to help understand the concern related to co-existence scenario.


Figure 1 MB-MSR antenna connector cases
Case 1 is a MB-MSR BS with separate antenna connectors and case 2 is a MB-MSR BS with common antenna connector. For case 1, in-band spurious emissions at Band X and Band Y are both -15dBm/MHz. If we test the spurious emissions at B_X connector in the above figure, the spurious emissions at Band Y is -15dBm according to the exclusion rule for MB-MSR. Cumulated with the spurious emissions at Band Y itself at B_Y connector, the total spurious emissions at frequency range of Band Y of this base station is -12dBm/MHz. However, if spurious emission of Band Y at B_X connector follow single band requirement with -52dBm/MHz, it will not affect the total base station spurious emission level at Band Y. In this case, the spurious emission will be determined by Band Y in-band spurious emission level, that is -15dBm/MHz. For Case 2, since a common antenna connector is shared by two bands, the space spurious emission level in the frequency ranges of each bands will be -15dBm/MHz. 

For BS capable of multi-band operation where each band is mapped on a separate antenna connector, from co-existence point of view, the concern for this issue is reasonable. Specifically, the issue is only valid for the separate antenna case. Therefore, it is agreed to apply single-band transmitter unwanted emissions, transmitter intermodulation and receiver spurious emissions requirements at each antenna connector. 
For BS capable of multi-band operation where each band is mapped on a separate antenna connector, if the BS is declared to be capable of single-band operation at an antenna connector, from regulatory point of view in some regions, the requirements at the antenna connector should be kept the same as that for existing single band BS. Therefore, for this case, single-band requirements apply to that antenna connector when the base station is configured for single-band operation at that antenna connector. 
In current TS 37.104, for the mapping requirement issue, the description in Clause 4.8 is that “How the RF requirements apply in the case where multiple bands are mapped on separate antenna connectors is related to the conformance testing and is for further study”. Since the agreement is reached in RAN4, proposals in the agreed WF should be captured in the core specification. As for the test specification, whether all single-band requirements should be tested for MB BS in case of single-band operation, it should be analyzed requirement by requirement. 
3 Conclusion

It is proposed that the text proposal on mapping requirements should be captured in the TR for MB-MSR. And the core specification should be revised based on agreed proposals in the WF.
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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
Mapping requirements on antenna connectors
All the new defined requirements due to the introduction of MB-MSR are agreed upon on the basis of being independent of BS implementation, i.e. without any specific reference to whether a common antenna connector for multiple bands (or common antenna case) or separate antenna connector for each band (or separate antenna case) is implemented at the MB-MSR. After examining each requirement, we can find that both out-band and in-band requirements have been impacted due to introduction of MB-MSR. For multi-band operation, a spurious emission cumulative issue is identified and analyzed. Figure 4.5.1-1 illustrates antenna connector cases to help understand the concern related to co-existence scenario.
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Figure 4.5.1-1 MB-MSR antenna connector cases
Case 1 is a MB-MSR BS with separate antenna connectors and case 2 is a MB-MSR BS with common antenna connector. For case 1, in-band spurious emissions at Band X and Band Y are both -15dBm/MHz. If we test the spurious emissions at B_X connector in the above figure, the spurious emissions at Band Y is -15dBm according to the exclusion rule for MB-MSR. Cumulated with the spurious emissions at Band Y itself at B_Y connector, the total spurious emissions at frequency range of Band Y of this base station is -12dBm/MHz. However, if spurious emission of Band Y at B_X connector follow single band requirement with -52dBm/MHz, it will not affect the total base station spurious emission level at Band Y. In this case, the spurious emission will be determined by Band Y in-band spurious emission level, that is -15dBm/MHz. For Case 2, since a common antenna connector is shared by two bands, the space spurious emission level in the frequency ranges of each bands will be -15dBm/MHz. 

For BS capable of multi-band operation where each band is mapped on a separate antenna connector, from co-existence point of view, the concern for this issue is reasonable. Specifically, the issue is only valid for the separate antenna case. Therefore, it is agreed to apply single-band transmitter unwanted emissions, transmitter intermodulation and receiver spurious emissions requirements at each antenna connector. 

For BS capable of multi-band operation where each band is mapped on a separate antenna connector, if the BS is declared to be capable of single-band operation at an antenna connector, from regulatory point of view in some regions, the requirements at the antenna connector should be kept the same as that for existing single band BS. Therefore, for this case, single-band requirements apply to that antenna connector when the base station is configured for single-band operation at that antenna connector. 
<Next 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.


For BS capable of multi-band operation where each band is mapped on a separate antenna connector, single-band transmitter unwanted emissions and transmitter intermodulation requirements apply to each antenna connector, and if the BS is also declared to be capable of single-band operation at an antenna connector, single-band transmitter requirements apply to that antenna connector when the base station is configured for single-band operation at that antenna connector.
<Next 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.


For BS capable of multi-band operation where each band is mapped on a separate antenna connector, single-band receiver spurious emissions requirement apply to each antenna connector, and if the BS is also declared to be capable of single-band operation at an antenna connector, single-band receiver requirements apply to that antenna connector when the base station is configured for single-band operation at that antenna connector.
<End of TP>
























































































3GPP


