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Background and discussion

During RAN4 in Prague, it was decided during the ad hoc discussions [2] not to have specific MB-MSR band categories. At RAN4 in Qingdao, a joint text proposal was agreed, clarifying that Band Category is a property of the band(s) supported by the BS. How to apply the band category based requirements was put for further study 
This contribution makes a Text Proposal being a walk-through of relevant BC2 requirements and proposes how the band category will apply for those requirements. Only the spurious emission requirements (Tx and Rx) are in the end affected and this is done in accordance with the feedback received from GERAN [4]. 

A text proposal is made for the TR body and Annex, partly based on the previous TP in [2].
This contribution is a revision of [5], with an updated reference to the BC2-related requirements in subclause 5.4 of the TR and without text proposal for the TS.
Proposal

It is proposed that the attached text proposals are included in the MB-MSR Work Item TR [1].
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TEXT PROPOSAL for TR body:

5.4
Operating bands and Band categories
In 37.104, Band Category is defined as a group of operating bands for which the same MSR scenarios apply. For the purpose of defining MSR requirements, the operating bands are divided into three band categories, where BC1 and BC2 are FDD bands and BC3 are TDD bands. It’s clear that Band category is a property of the band(s) supported by the BS. Thus no changes are needed for the definition and the classification of the Band category. However the applicability of the RF requirements defined for each Band category need to be clarified where it is necessary. 

Currently different RF requirements are defined for each Band category. The requirements for each BC can generally apply for MB-MSR BS on a per-band basis depending on which Band category the supported operating bands belong to. However for FDD MB-MSR BS, the multiple operating bands may belong to different Band categories. E.g. a MSR may support Band X and Band Y which belong to BC1 and BC2 respectively.
As stated in subclause 4.5, the RF requirements remain unchanged in general for multi-band BS operation and apply as they are stated for each of the operating bands forming the multi-band set.

There are however a few exceptions where the fact that one of the bands is a BC2 band, where there may be GSM/EDGE operation, has an impact on the other band for multi-band operation, even if the other band is a BC1 band. The situation for all BC2 specific RF requirements in TS 37.104 is summarized in Table 5.4-1 below.
Table 5.4-1: Overview of BC2 impact for MB-MSR
	Clause in TS 37.104
	RF requirement
	BC2 impact

	6.6.1.1.3
	Transmitter spurious emissions; Additional minimum requirement for BC2 (Category B)
	This is a transmitter emissions limit outside of the two operating bands, which is stricter in the case of BC2 operation. Since the emissions from multiple bands in this case will come from the same transmitter, it will be limited by the highest emission limit which is the general limit. Thus for the case where all supported operating bands belong to BC2 and GSM/EDGE is configured in all bands, then the additional BS Spurious emissions limits for BC2 would apply. For all other cases, only the general requirement would apply.

	6.6.1.2
	Protection of the BS receiver of own or different BS
	The emission limit for protecting the own receive band in Table 6.6.1.2.1-1 is stricter for BC2 operation. This limit can be applied per band and it would still be sufficient to protect the other receiver operating band with the less strict limit if it is a BC1 band.

	6.6.2.2
	Operating band unwanted emissions; General minimum requirement for Band Category 2
	This is a transmitter emissions limit inside of the two operating bands, which is different in the case of BC2 operation for the first 150 kHz from the RF bandwidth edge. This limit applies per band and the 150 kHz range with different limits close to the RF bandwidth edge in BC2 would only apply for the BC2 band.

	6.6.2.3
	Operating band unwanted emissions; GSM/EDGE single-RAT requirements
	These requirements are single-RAT limits that are GSM-EDGE specific and only apply to GSM/EDGE carriers in BC2. They would not apply for a BC1 band in multi-band operation with a BC2 band.

	7.4.3
	In-band selectivity and blocking; Additional Narrowband blocking minimum requirement for GSM/EDGE
	These single-RAT in-band requirements are GSM-EDGE specific and only apply in-band to GSM/EDGE carriers in BC2. They would not apply for a BC1 band in multi-band operation with a BC2 band.

	7.4.4
	In-band selectivity and blocking; GSM/EDGE requirements for AM suppression
	These single-RAT in-band requirements are GSM-EDGE specific and only apply in-band to GSM/EDGE carriers in BC2. They would not apply for a BC1 band in multi-band operation with a BC2 band.

	7.6.2
	Receiver spurious emissions: Additional minimum requirement for BC2 (Category B)
	This is a receiver emissions limit outside of the two operating bands, which is stricter in the case of BC2 operation. Since the emissions from multiple bands in this case will come from the same receiver, it will be limited by the highest emission limit which is the general limit. Thus for the case where all supported operating bands belong to BC2 and GSM/EDGE is configured in all bands, then the additional BS Spurious emissions limits for BC2 would apply. For all other cases, only the general requirement would apply.


From the overview above, it is seen that if one of the bands in multi-band operation is a BC2 band, only the spurious emission requirements in 6.6.1.1.3 and 7.6 will need a clarification in TS 37.104 of how the requirement applies in case an operating band is in BC2.
*********************End of change*****************
*********************Next changed section*****************
6.6.1
Transmitter spurious emissions

Spurious emissions as part of unwanted emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. The sources of spurious emissions have close relationship with application scenarios and the implementation capabilities of the BS. 
For MB-MSR BS, the spurious emission limits shall apply to the common out of band frequency ranges of all operating bands. The application region of spurious emission limits for MB-MSR BS is illustrated in Figure 6.6.1-1. The limits shall be kept unchanged in the common spurious emission region.
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Figure 6.6.1-1 Defined frequency ranges for spurious emissions and operating band unwanted emissions for MB-MSR
In addition, for MSR BS supporting multi-band operation, the co-existence requirements do not apply for the frequency range of each supported downlink operating band. 

The spurious emission limits for protection of the BS receiver of own or different BS and co-location with other base stations shall be kept unchanged.

As explained in subclause 5.4, the stricter spurious emissions limit in subclause 6.6.1.1.3 of TS 37.104 applies in case of BC2 operation for a single-band BS. For a BS capable of multiband operation, the additional BC2 requirement will only apply when all supported operating bands belong to BC2 and GSM/EDGE is configured in all bands. A paragraph is added to subclause 6.6.1.1.3 to make this condition clear.
*********************End of change*****************
*********************Next changed section*****************
7.6
Receiver spurious emissions

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 base station capable of multi-band operation, the frequency range for receiver spurious emission is defined from 30MHz to the 5th harmonic of the upper frequency edge of all UL operating bands. The frequency range from FBW RF,DL,low -10 MHz to FBW RF,,DLhigh + 10 MHz of all supported operating bands should be excluded from the requirement.
As explained in subclause 5.4, the stricter spurious emissions limit in subclause 6.6.1.1.3 of TS 37.104 applies in case of BC2 operation for a single-band BS. For a BS capable of multiband operation, the additional BC2 requirement will only apply when all supported operating bands belong to BC2 and GSM/EDGE is configured in all bands. A note is added to subclause 7.6.2 to make this condition clear.
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