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1.
Introduction

An overview of the requirements for MSR BS classes was presented at RAN4#60 AH in [1]. In this paper, a more detailed overview of the MSR LA BS class requirements is given. It should be noted that since MSR LA BS requirements are a combination of general and single RAT requirements, no single RAT requirement would be affected. It would however have to be ensured that the proper references to single RAT specifications and relevant sub-clauses are made.
2.
Discussion
For the inclusion of an LA BS classes for MSR BS in TS 37.104, the affected requirements and some proposed limits are presented below:
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Transmitter characteristics
6.1

General
6.2

Base station output power
The BS output power is BS class dependent and thus the proper output power ranges for the new LA BS class must be defined. For UTRA LA BS, the output power is set to < 24 dBm per carrier and port while for E-UTRA, the level of < 24 dBm per carrier is applicable for one transmit antenna port, while for up to four transmit antenna ports the output power per port is scaled down linearly. Due to the above misalignment, the definition of output power for MSR would require further discussion, considering in more detail the carrier and port power for the LA BS class.
6.2.2
Additional requirement (regional) 
Concerns Band 34 and is thus not applicable since TDD BS classes are not included in the WI.
6.2.3
E-UTRA minimum requirement for DL RS power
This is a single RAT requirement and is thus not affected here.
6.2.4
UTRA FDD minimum requirement for primary CPICH power
This is a single RAT requirement and is thus not affected here.
6.2.5
UTRA TDD minimum requirement for primary CCPCH power
Not applicable since TDD BS classes are not included in the WI.
6.3

Output power dynamics
6.3.1
E-UTRA minimum requirement
This is a single RAT requirement and is thus not affected here.
6.3.2
UTRA FDD minimum requirement
This is a single RAT requirement and is thus not affected here.
6.3.3
UTRA TDD minimum requirement
Not applicable since TDD BS classes are not included in the WI.
6.3.4
GSM/EDGE minimum requirement
This is a single RAT requirement and is thus not affected here.
6.4

Transmit ON/OFF power
6.4.1
Transmitter OFF power
Not applicable since TDD MR MSR BS class is not included in the WI.
6.4.2
Transmitter transient period
Not applicable since TDD MR MSR BS class is not included in the WI.
6.5

Transmitted signal quality
6.5.1
Modulation quality
6.5.1.1
E-UTRA minimum requirement
This is a single RAT requirement and is thus not affected here.
6.5.1.2
UTRA FDD minimum requirement
This is a single RAT requirement and is thus not affected here.
6.5.1.3
UTRA TDD minimum requirement
Not applicable since TDD BS classes are not included in the WI.
6.5.1.4
GSM/EDGE minimum requirement
This is a single RAT requirement and is thus not affected here.
6.5.2

Frequency error
This is a single RAT requirement and is thus not affected here.
6.5.2.1
E-UTRA minimum requirement
This is a single RAT requirement and is thus not affected here.
6.5.2.2
UTRA FDD minimum requirement
This is a single RAT requirement and is thus not affected here.
6.5.2.3
UTRA TDD minimum requirement
Not applicable since TDD BS classes are not included in the WI.
6.5.2.4
GSM/EDGE minimum requirement
This is a single RAT requirement and is thus not affected here.
6.5.3
Time alignment error
6.5.3.1
E-UTRA minimum Requirement 
This is a single RAT requirement and is thus not affected here.
6.5.3.2
UTRA FDD minimum requirement
This is a single RAT requirement and is thus not affected here.
6.5.3.3
UTRA TDD minimum requirement
Not applicable since TDD BS classes are not included in the WI.

6.6

Unwanted emissions
6.6.1
Transmitter spurious emissions
6.6.1.1
Mandatory Requirements
6.6.1.1.1
Minimum requirement (Category A) 
The general spurious emission requirements apply regardless of BS class and will not be affected when the new LA BS class is added.
6.6.1.1.2
Minimum requirement (Category B) 
The general spurious emission requirements apply regardless of BS class and will not be affected when the new LA BS class is added.
6.6.1.1.3
Additional minimum requirement for BC2 (Category B) 
The BC2 specific spurious emission requirements should apply regardless of BS class and will not be affected when the new MSR BS classes are added. The status of this additional requirement should be confirmed with GERAN WG1.

6.6.1.2
Protection of the BS receiver of own or different BS
The emission requirements for protection of the BS receiver of own or different BS is BS class specific and thus new requirements for MSR LA BS will be needed.  It should be noted that the requirement level will be proportional to the level of desensitization for the corresponding BS class and thus the emission levels can be settled using the lowest desensitization of UTRA and E-UTRA, which in this case would be the E-UTRA LA value. 
6.6.1.3
Additional spurious emissions requirements
The co-existence spurious emission requirements are generic and apply regardless of BS class and will not be affected when the new LA BS class is added. 
6.6.1.4
Co-location with other base stations
The co-location emission requirement is BS class specific and thus new requirements for the MSR LA class will be needed.  Also here, it should be noted that the requirement level will be proportional to the level of desensitization for corresponding BS class and thus the emission levels can be settled using the lowest desensitization of UTRA and E-UTRA, which in this case would be the E-UTRA LA value. 
6.6.2
Operating band unwanted emissions
6.6.2.1
General minimum requirement for Band Categories 1 and 3
The UEM requirement for BC1 is BS class specific and thus new requirements for the MSR LA will be needed. To ensure that a MSR LA BS is compliant to single RAT specifications as well as regulatory requirements, the MSR LA BS UEM for all frequency offsets must be the strictest value taken from the existing UTRA and E-UTRA operating band unwanted emission limits.
6.6.2.2
General minimum requirement for Band Category 2
The UEM requirement for BC2 would be BS class specific and new requirements for the and LA class will be needed. This requirement needs to be endorsed by GERAN. 
6.6.2.3
GSM/EDGE single-RAT requirements
This is a single RAT requirement which is in the scope of GERAN work.
6.6.2.4
Additional requirements
6.6.2.4.1
Limits in FCC Title 47
This regional requirement refers to FCC article 47 and does not depend on BS class. This chapter will not then be affected when new MSR BS class is added.
6.6.2.4.2
Unsynchronized operation for BC3
Not applicable since TDD BS classes are not included in the WI.
6.6.2.4.3
Protection of DTT
This regional requirement reflects the regulatory requirement in Europe and is general regardless of BS class. This chapter will not then be affected when the new MSR LA BS class is added.
6.6.2.4.4
Co-existence with services in adjacent frequency bands
This is a general requirement and does not depend on BS class. This section will not be affected when the new MSR BS classes are added.
6.6.2.4.5
Co-existence with RNSS/GPS services in North America
This is a regional requirement and does not depend on BS class. This section will not be affected when the new MSR BS classes are added.
6.6.3
Occupied bandwidth
The occupied bandwidth requirements do not depend on BS class. This section will not be affected when the new MSR BS classes are added. 
6.6.4
Adjacent Channel Leakage power Ratio (ACLR) 
The relative ACLR requirements do not depend on BS class and will not be affected when a new MSR BS class is added. The absolute requirement part of ACLR needs to be adapted for the new MSR LA BS class.
6.6.4.1
E-UTRA minimum requirement
See above
6.6.4.2
UTRA FDD minimum requirement
See above
6.6.4.3
UTRA TDD minimum requirement
Not applicable since TDD BS classes are not included in the WI.
6.6.4.4
Cumulative ACLR requirement in non-contiguous spectrum
The relative part of the CACLR requirement is general should not depend on BS class. It will thus not be affected when the new MSR LA BS class is added. However, the absolute requirement part of CACLR needs to be adapted for the MSR LA BS class.
6.7

Transmitter intermodulation
The transmit intermodulation requirement is a composite requirement where all unwanted emission requirements apply when an interferer is injected into transmitter. The requirement is thus BS class specific and needs to be updated when the MSR LA BS class is added. 
6.7.1
General minimum requirement
See above
6.7.2
Additional minimum requirement (BC1 and BC2) 
For BC2, the requirement needs also to be endorsed by GERAN.

6.7.3
Additional minimum requirement (BC3) 
Not applicable since TDD BS classes are not included in the WI.
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Receiver characteristics
7.1

General
Even though the reference sensitivity is a single-RAT requirement, there is a need to define a common desensitization for MSR LA BS, since many requirements are derived from the desensitization level. Transmit requirements such as spurious emission (co-location requirement) is an example of requirement which would depend on the common desensitization value.
The UTRA LA BS allows for 14 dB desensitization compared to WA while E-UTRA LA BS allows for 8 dB desensitization compared to E-UTRA WA. Note that both UTRA and E-UTRA WA BS classes are based on system noise figure of 5 dB. 

Thus, we would propose that the strictest (lowest) desensitization level is used for deriving the MSR LA BS class, which would be 8 dB according to the E-UTRA LA specification.

7.2

Reference sensitivity level
7.2.1
E-UTRA minimum requirement
This is a single RAT requirement and is thus not affected here.
7.2.2
UTRA FDD minimum requirement
This is a single RAT requirement and is thus not affected here.
7.2.3
UTRA TDD minimum requirement
Not applicable since TDD BS classes are not included in the WI.
7.2.4
GSM/EDGE minimum requirement
This is a single RAT requirement and is thus not affected here.
7.3

Dynamic range
7.3.1
E-UTRA minimum requirement
This is a single RAT requirement and is thus not affected here.
7.3.2
UTRA FDD minimum requirement
This is a single RAT requirement and is thus not affected here.
7.3.3
UTRA TDD minimum requirement
Not applicable since TDD BS classes are not included in the WI.
7.3.4
GSM/EDGE minimum requirement
This is a single RAT requirement and is thus not affected here.
7.4

In-band selectivity and blocking
7.4.1
General blocking minimum requirement
The general in-band blocking requirement is BS class specific and depends on the defined desensitization for the LA UTRA and E-UTRA BS classes. A new requirement for the LA MSR BS class can be added with the strictest interferer level of -30 dBm taken from UTRA. 

The interferer types and offsets are re-used from the MSR WA (general purpose) BS class.
7.4.2
General narrowband blocking minimum requirement
The general narrowband blocking requirement is BS class specific and depends on the defined desensitization for the LA UTRA and E-UTRA BS classes. As for general blocking, a new requirement for the LA MSR BS class can be added with the strictest interferer level of -37 dBm taken from UTRA. Some small correction due to difference in interferer type may be needed.
The interferer types and offsets are re-used from the MSR WA (general purpose) BS class.
7.4.3
Additional Narrowband blocking minimum requirement for GSM/EDGE
This is a single RAT requirement and is thus not affected here.
7.4.4
GSM/EDGE requirements for AM suppression
This is a single RAT requirement and is thus not affected here.
7.4.5
 Additional BC3 blocking minimum requirement
Not applicable since TDD BS classes are not included in the WI.

7.5

Out-of-band blocking
7.5.1
General minimum requirement
The out-of-band blocking requirement has the same interferer level regardless of BS class and is thus not affected.
7.5.2
Co-location minimum requirement
The co-location blocking requirement is BS class specific. Thus we would need to add new requirements for MSR LA BS class based on the LA BS power level and an MCL of 30 dB, which would also align with the UTRA or E-UTRA LA interferer signal levels. 

7.6

Receiver spurious emissions
The general receiver spurious emission requirements apply regardless of BS class and thus this chapter would not be affected when LA BS class is added.
7.6.1
General minimum requirement
The general receiver spurious emission requirements apply regardless of BS class and will not be affected when the MSR LA BS classes is added.
7.6.2
Additional minimum requirement for BC2 (Category B) 
The BC2 specific receiver spurious emission requirements apply regardless of BS class and will not be affected when the MSR LA BS class is added.
7.7

Receiver intermodulation
7.7.1
General intermodulation minimum requirement
The general receiver intermodulation requirement is BS class specific and depends on the defined desensitization for the LA UTRA and E-UTRA BS classes. A new interferer level for the MSR LA BS class will be needed. The general intermodulation interferer level for UTRA LA BS is -38 dBm while the corresponding level for E-UTRA LA BS is -44 dBm. We propose to adopt the stricter value of -38 dBm for MSR LA BS. 
The interferer types and offsets are re-used from the MSR WA (general purpose) BS class.

7.7.2
General narrowband intermodulation minimum requirement
The NB receiver intermodulation requirement is BS class specific and depends on the defined desensitization for the LA UTRA and E-UTRA BS classes. A new interferer level for the MSR LA BS class will be needed. The narrowband intermodulation interferer level for UTRA LA BS is -37 dBm while the corresponding level for E-UTRA LA BS is ‑44 dBm. We propose to adopt the stricter value of -37 dBm for MSR LA BS. Some small correction due to difference in interferer type might be needed.
The interferer types and offsets are re-used from the MSR WA (general purpose) BS class.

7.7.3
Additional narrowband intermodulation minimum requirement for GSM/EDGE
This is a single RAT requirement and is thus not affected here.
7.8

In-channel selectivity
7.8.1
E-UTRA minimum requirement
This is a single RAT requirement and is thus not affected here.
8

Performance requirements
The receiver performance requirements do not depend on BS class and will not be affected when the new MSR BS classes are added.
3.
Summary
In this paper, a general overview of the requirements affected for introduction of the MSR LA BS class was presented, with requirement levels proposed in many cases. 
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