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Background and discussion
During RAN4 in Prague, there were several papers with different proposals relating to Band Categories for MB-MSR [2,3,4]. In the ad hoc discussions [5], it was however decided not to have specific MB-MSR band categories. The following Option is the agreed way forward from [5]:
“Extend the applicability of the current “Band Category” based requirements to cover MB-MSR scenarios. More specifically, for band combinations with GSM operation, the requirements for BC2 should apply for MB-MSR BS. Otherwise, the requirements for BC1 should apply.”
This contribution makes a Text Proposal being a walk-through of relevant BC2 requirements and proposes how they are to be treated for MB-MSR. 
Proposal

It is proposed that the attached text proposals are included in the MB-MSR Work Item TR [1] and that the text in the Annex is considered as input for an MB-MSR core requirements CR.
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TEXT PROPOSAL for TR body:

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

Band category: A group of operating bands for which the same MSR scenarios apply
3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

BC
Band Category
*********************End of change*****************
*********************Next changed section*****************
5.4
Operating bands and Band categories

A band category is defined in TS 37.104 as a “group of operating bands for which the same MSR scenarios apply”.  There are three band categories, where BC1 and BC2 are paired bands and BC3 are unpaired bands. 

For the paired band, the only difference between BC1 and BC2 is that BC2 bands may be used in deployment scenarios where there is GSM/EDGE operation. That a BS operates in a BC2 band can mean one or more of several different things:

-
The BS may be capable of transmitting and receiving GSM/EDGE carriers (as one of the supported RATs) and it is configured with one or more GSM/EDGE carriers.
-
The BS may be capable of transmitting and receiving GSM/EDGE carriers (as one of the supported RATs), but it is not configured with GSM/EDGE carriers.
-
The BS is not capable of transmitting and receiving GSM/EDGE carriers, but is deployed in an area where GSM is used in other parts of the BC2 band (co-located or co-existing in the same geographical area).

There is also a possibility that a BS is operating in a BC2 band, while none of the conditions above are met. It is then in essence equivalent to BC1 operation, but the BS is still specified according to the relevant BC2 specific requirements.
For MB-MSR, the situation is quite similar. It should be noted that the band category is a property of the band(s) supported by the BS, not of the BS itself. If one or both of the bands in multi-band operation is a BC2 band, the BS must then support the BC2-related requirements for that band (or bands). As stated in subclause 5.5, 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 [pair].
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 MS-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, the additional BC2 requirement will implicitly also be valid for the other band, even if it is a BC1 band.

	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, the additional BC2 requirement will implicitly also be valid for the other band, even if it is a BC1 band.


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 have a BC2 requirement impact on the other band, even if that band is BC1. This needs to be clarified in those two clauses of TS 37.104.

*********************End of change*****************
*********************Next changed section*****************
6.6.1
Transmitter spurious emissions

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. Since the emissions from multiple bands in case of multi-band operation will come from the same transmitter, the additional BC2 requirement will implicitly also be valid for the other band, even if it is a BC1 band. A note 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

As explained in subclause 5.4, the stricter spurious emissions limit in subclause 7.6.2 of TS 37.104 applies in case of BC2 operation. Since the emissions from multiple bands in case of multi-band operation will come from the same receiver, the additional BC2 requirement will implicitly also be valid for the other band, even if it is a BC1 band. A note is added to subclause 7.6.2 to make this condition clear.

Annex: Draft core specification text

This Annex presents a draft text based on the Text Proposal above, demonstrating how the proposed changes can be implemented in TS 37.104.
Draft CR text for TS 37.104:

(Based on TS 37.104 v11.1.0)

6.6.1
Transmitter spurious emissions

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. Exceptions are the requirements in Table 6.6.1.3.1-2 and specifically stated exceptions in Table 6.6.1.3.1-1 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).

6.6.1.1
Mandatory Requirements

The requirements of either subclause 6.6.1.1.1 (Category A limits) or subclause 6.6.1.1.2 (Category B limits) shall apply.  In addition for a BS operating in Band Category 2, the requirements of 6.6.1.1.3 shall apply in case of Category B limits when GSM/EDGE is configured.

6.6.1.1.1
Minimum requirement (Category A)

The power of any spurious emission shall not exceed the limits in Table 6.6.1.1.1-1

Table 6.6.1.1.1-1: BS Spurious emission limits, Category A

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	9kHz ‑ 150kHz
	-13 dBm
	1 kHz 
	Note 1

	150kHz ‑ 30MHz
	
	10 kHz 
	Note 1

	30MHz ‑ 1GHz
	
	100 kHz
	Note 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [2] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [2] , s4.1. Upper frequency as in ITU-R SM.329 [2] , s2.5 table 1

NOTE 3:
Applies only for Bands 22, 42 and 43.


6.6.1.1.2
Minimum requirement (Category B)

The power of any spurious emission shall not exceed the limits in Table 6.6.1.1.2-1

Table 6.6.1.1.2-1: BS Spurious emissions limits, Category B

	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	9 kHz ( 150 kHz
	-36 dBm
	1 kHz 
	Note 1 

	150 kHz ( 30 MHz
	-36 dBm
	10 kHz 
	Note 1

	30 MHz ( 1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz ( 12.75 GHz
	-30 dBm
	1 MHz
	Note 2

	12.75 GHz ( 5th harmonic of the upper frequency edge of the DL operating band in GHz
	-30 dBm
	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [2] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [2] , s4.1. Upper frequency as in ITU-R SM.329 [2] , s2.5 table 1 

NOTE 3:
Applies only for Bands 22, 42 and 43.


6.6.1.1.3
Additional minimum requirement for BC2 (Category B)

For a BS operating in Band Category 2 when GSM/EDGE is configured, the power of any spurious emission shall not exceed the limits in Table 6.6.1.1.3-1.

For multi-band BS operation where at least one of the operating bands is in BC2, the limits in Table 6.6.1.1.3-1 apply for any spurious emissions from the BS.
Table 6.6.1.1.3-1: Additional BS Spurious emissions limits for BC2, Category B

	Frequency range
	Frequency offset from downlink operating band edge
	Maximum Level
	Measurement Bandwidth

	30 MHz ( 1 GHz
	10 – 20 MHz
	-36 dBm
	300 kHz

	
	20 – 30 MHz
	-36 dBm
	1 MHz

	
	≥ 30 MHz
	-36 dBm
	3 MHz

	1 GHz ( 12.75 GHz
	≥ 30 MHz
	-30 dBm
	3 MHz


*********************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 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.

7.6.1
General minimum requirement

The power of any spurious emission shall not exceed the levels in Table 7.6.1-1:
Table 7.6.1-1: General spurious emissions requirement

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	

	12.75 GHz - 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-47 dBm
	1 MHz
	Applies only for Bands 22, 42 and 43.

	NOTE:
The frequency range from FBW RF,DL,low -10 MHz to FBW RF,,DLhigh + 10 MHz may be excluded from the requirement.


In addition to the requirements in Table 7.6.1-1, the power of any spurious emission shall not exceed the Additional spurious emissions requirements in subclause 6.6.1.3 and in case of FDD BS (for BC1 and BC2) emission shall not exceed the levels specified for Protection of the BS receivers of own or different BS in subclause 6.6.1.2. In addition, the requirements for co-location with other base stations specified in subclause 6.6.1.4 may also be applied.

7.6.2
Additional minimum requirement for BC2 (Category B)

For a BS operating in Band Category 2 when GSM/EDGE is configured and where Category B spurious emissions apply, the power of any spurious emissions shall not exceed the limits in Table 7.6.2-1.

For multi-band BS operation where at least one of the operating bands is in BC2, the limits in Table 6.6.1.1.3-1 apply for any spurious emissions from the BS.
Table 7.6.2-1: Additional BS spurious emissions limits for BC2, Category B

	Frequency range
	Frequency offset from downlink operating band edge
	Maximum level
	Measurement Bandwidth

	30 MHz – 1 GHz
	10 – 20 MHz
	-57 dBm
	300 kHz

	
	20 – 30 MHz
	-57 dBm
	1 MHz

	
	≥ 30 MHz
	-57 dBm
	3 MHz

	1 GHz – 12.75 GHz
	≥ 30 MHz
	-47 dBm
	3 MHz





