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Background and discussion
For MSR in non-contiguous spectrum, the In-band selectivity and blocking requirements was discussed during RAN4 in Austin [1,2,3,4,5].

This paper is a way forward and text proposal merged from the blocking proposals in [7,8,9].
It was proposed in [7] and [9] to identify in clause 7.4.3 and 7.4.5 how the GSM/EDGE requirements apply in non-contiguous operation. This is not done in the attached text proposal. RAN4 will instead ask GERAN in an LS whether they plan to make such an identification in the GERAN specification and what “hooks” would be needed in the RAN4 MSR specifications.

A correction is also made of the narrowband blocking requirement in Table 7.4.2-1, where the two highest interference offsets are removed, since they are not within the transmission BW configuration of the assumed E-UTRA signal.

Proposal

It is proposed that the attached text proposal is included in TR 37.802.
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TEXT PROPOSAL:

7.4
In-band selectivity and blocking

For MSR in non-contiguous spectrum, the in-band selectivity and blocking requirements should be similar regardless if the interferer is allocated outside the RF bandwidth or within the gap and the same requirements as for MSR in contiguous spectrum should apply, in line with the generic approach described in subclause 5.4.

Depending on the gap size in MSR-NC cases, some in-band requirements can not be made applicable inside a sub-block gap, due to either too large interferer offset or too large interferer bandwidth to fit the gap. The existing MSR general blocking requirements will require a gap size of at least 15 MHz in order to be applicable. The general narrowband blocking requriement is based on significantly smaller offsets and also have narrowband interferer types, which makes it suitable as gap requirements for most cases.

Based on these observations the following will apply for MSR in non-contiguous spectrum:

-
The general blocking requriement will apply in the sub-block gap(s) if the interferer type and offset fits the gap, for sub-block gaps at least 15 MHz wide (see Figure 7.4-1).
-
The general narrowband blocking requirement will apply in the sub-block gap(s) , for sub-block gaps at least 3 MHz wide (Figure 7.4-2). 


The existing MSR requirements shall apply at the RF bandwidth edges for all MSR BS.
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Figure 7.4-1: Applicability of the general blocking requirement inside a gap.
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Figure 7.4-2: Applicability of the narrowband blocking requirement inside a gap.
<Next changed section (in Annex A)>

7.4
In-band selectivity and blocking

The in-band selectivity and blocking characteristics are measures of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer inside the operating band and are defined by a (wideband) and a narrowband blocking requirement. 

7.4.1
General blocking minimum requirement

For the general blocking requirement, the interfering signal shall be a UTRA FDD signal as specified in Annex A.
The requirement is always applicable outside the edges of the RF bandwidth. The interfering signal offset is defined relative to the RF bandwidth edges.
For BS operating in non-contiguous spectrum, the requirement applies in addition inside any sub-block gap,  in case the sub-block gap size is at least 15 MHz. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For the wanted and interfering signal coupled to the base station antenna input, using the parameters in Table 7.4.1‑1, the following requirements shall be met:

-
For any E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [4], subclause 7.2.

-
For any UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [2], subclause 7.2.

-
For any UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [3], subclause 7.2.

-
For any GSM/EDGE carrier, the conditions are specified in TS 45.005 [5], Annex P.2.1.

Table 7.4.1-1: General blocking requirement

	Operating Band Number
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from the RF bandwidth edge  or edge of sub-block inside a gap  [MHz]

	1-7, 9-11, 13, 14, 18, 19, 21, 33-40
	(FUL_low -20)
	to
	(FUL_high +20)
	-40
	PREFSENS + x dB*
	±7.5

	8
	(FUL_low -20)
	to
	(FUL_high +10)
	
	
	

	12
	(FUL_low  -20)
	to
	(FUL_high +12)
	
	
	

	17
	(FUL_low  -20)
	to
	(FUL_high +18)
	
	
	

	20
	(FUL_low  -11)
	to
	(FUL_high +20)
	
	
	

	NOTE*: 
PREFSENS depends on the RAT and on the channel bandwidth, see subclause 7.2.

NOTE**: 
“x” is equal to 6 in case of E-UTRA or UTRA wanted signals and equal to 3 in case of GSM/EDGE wanted signal.


7.4.2
General narrowband blocking minimum requirement

For the general narrowband blocking requirement, the interfering signal shall be an E-UTRA 1RB signal as specified in Annex A.

The requirement is always applicable outside the edges of the RF bandwidth. The interfering signal offset is defined relative to the RF bandwidth edges.
For BS operating in non-contiguous spectrum, the requirement applies in addition inside any sub-block gap, in case the sub-block gap size is at least 3 MHz wide. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For the wanted and interfering signal coupled to the base station antenna input, using the parameters in Table 7.4.2‑1, the following requirements shall be met:

-
For any E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [4], subclause 7.2.

-
For any UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [2], subclause 7.2.

-
For any UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [3], subclause 7.2.

-
For any GSM/EDGE carrier, the conditions are specified in TS 45.005 [5], Annex P.2.1.

Table 7.4.2-1: Narrowband blocking requirement

	RAT of the carrier
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering RB*** centre frequency offset from the RF bandwidth edge  or edge of sub-block inside a gap  [kHz]

	E-UTRA, UTRA and GSM/EDGE
	PREFSENS + x dB*
	-49
	±(240 +m*180),

m=0, 1, 2, 3, 4, 9, 14

	NOTE*:
PREFSENS depends on the RAT and on the channel bandwidth, see subclause 7.2.

NOTE**:
“x” is equal to 6 in case of E-UTRA or UTRA wanted signals and equal to 3 in case of GSM/EDGE wanted signal. 

NOTE***:
Interfering signal (E-UTRA 3MHz) consisting of one resource block positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the RF bandwidth edge.


7.4.3
Additional Narrowband blocking minimum requirement for GSM/EDGE

The GSM/EDGE in-band blocking requirement as stated in TS 45.005 [5], applicable parts of subclauses 5.1.3 and 5.1.4, shall apply for any GSM/EDGE carrier.

The conditions specified in TS 45.005 [5], Annex P.2.1 apply for GSM/EDGE in-band narrowband blocking. 
7.4.4
GSM/EDGE requirements for AM suppression

The GSM/EDGE AM suppression requirement as stated in TS 45.005 [5], applicable parts of subclauses 5.2.2, shall apply for any GSM/EDGE carrier.

The conditions specified in TS 45.005 [5], Annex P.2.3 apply for GSM/EDGE AM suppression. 
7.4.5

Additional BC3 blocking minimum requirement

The interfering signal is a 1.28 Mcps UTRA TDD modulated signal as specified in Annex A.

For the wanted and interfering signal coupled to the base station antenna input, using the parameters in Table 7.4.5‑1, the following requirements shall be met:

-
For any E-UTRA TDD carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [4], subclause 7.2.

-
For any UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [3], subclause 7.2.

Table 7.4.5-1: Additional blocking requirement for Band Category 3
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from the RF bandwidth edge [MHz]

	33 - 40
	(FUL_low - 20)
	to
	(FUL_high + 20)
	-40, 
	PREFSENS + 6 dB*
	±2.4

	NOTE*: 
PREFSENS depends on the RAT and on the channel bandwidth, see section 7.2.
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