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Background and discussion
At RAN4 in Qingdao, the MB-MSR receiver in-band blocking requirements were discussed in [2-4] and a revised TP was developed [5]. In the end, no text was agreed for the work item TR.
For MB-MSR, the receiver in-band requirements per band should in principle be kept as they are while for out-of band requirement, there is a need to introduce joint exclusion areas , which implies that out-of-band blocking does not apply in either band for multi-band capable BS. An in-band blocking requirement set with a reasonable degradation for the multiband scenario of [0.8-2 dB] will ensure that the blocking probability is kept to a reasonable low level.
In this paper, a text for the blocking requirements is proposed considering the joint exclusion areas, ensuring a minimal dependence of blocking between the bands in multi-band operation. The text proposal is merged from [6] and [7]
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:

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.
As explained in subclause 7.1 and 7.5, for a multi-band receiver capable of operating in band X and Y, the band Y in-band blocking range should be excluded from the band X out-of-band blocking requirement and vice versa. For this joint exclusion area, the in-band blocking requirement would apply instead.

In order to minimize the impact of blocking between the bands, it would be necessary to modify the in-band blocking requirement for this case. For multi-band capable BS, the in-band blocking requirement would apply in the in-band blocking range of all operating bands. In this case, the wanted signal is set according to the existing table note, with the exception that the interfering signal in one band should not degrade the wanted signal level by more than [0.8-2 dB] for the other band. This would ensure that the blocking probability for each band is kept to a reasonably low level and does not increase proportionally to the added frequency range with multiple bands. The note is modified accordingly.

For multi-band combination where the bands are close to each other, the inter-RF bandwidth gap may be so small that the frequency range for the in-band blocking requirement overlaps, which means that the joint exclusion area is actually a contiguous frequency range. In this case the usual in-band blocking requirement (with 6 dB sensitivity degradation for UTRA/E-UTRA) should apply for the full in-band blocking frequency range listed for the operating band, while the lower sensitivity degradation would apply outside that frequency range in the joint exclusion area.


TEXT PROPOSAL for Annex A (TS 37.104):

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.

For BS capable of multi-band operation, the requirement applies according to Table 7.4.1‑1 for the in-band blocking frequency ranges of all operating bands. 

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, 21-23, 24, 27, 33-44
	(FUL_low -20)
	to
	(FUL_high +20)
	-40
	PREFSENS + x dB*
	±7.5

	8, 26, 28
	(FUL_low -20)
	to
	(FUL_high +10)
	
	
	

	12
	(FUL_low  -20)
	to
	(FUL_high +13)
	
	
	

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

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

	25
	(FUL_low  -20)
	to
	(FUL_high +15)
	
	
	

	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***:
 For a BS capable of multiband operation, “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, in case of interfering signals that are in the in-band blocking frequency range of the operating band where the wanted signal is present. For other frequency ranges of the interfering signal, “x” is equal to [0.8-2 dB].


NOTE:
Table 7.4.1.1 assumes that two operating bands, where the downlink operating band (see Table 4.5-1 and Table 4.5-2) of one band would be within the in-band blocking region of the other band, are not deployed  in the same geographical area.




