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Background and discussion
At RAN4 in Qingdao, the MB-MSR receiver out-of-band blocking requirements were discussed in [2-5], and a revised TP was developed [6]. In the end, no text for was agreed for the work item TR.

In this paper, which is an updated version of [4], text for out-of-band blocking requirements is proposed considering the exclusion area and also the case where multiple operating bands are close to each other.
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:

**************Changed chapter**************
7
Receiver characteristics

7.1
General

As stated in the objective of the WI and further elaborated in discussion, the existing RF requirements per band will remain for MB-MSR, how ever due to the multi-band nature of an MB-MSR BS, some modifications and additions to the requirements would be needed.

The MSR receiver requirement structure is based on “in-band” requirements and “out-of band” requirements. Receiver sensitivity, in-band blocking, RX intermodulation etc are examples of in-band requirements while out-of-band blocking and receiver spurious emission represent out-of-band requirements.

In the MB-MSR context, all in-band requirements per band should be kept as they are while for out-of band requirements, there is a need to introduce exclusion areas for some requirements. To exemplify the exclusion areas, the blocking requirement are further discussed below.

Assuming a BS receiving in Band X, the in-band requirements are described as in-band blocking and receiver intermodulation. These requirements should remain in principle for multiband capable BS.  Out-of-band blocking (general and co-location) and receiver spurious emission requirement being out-of-band requirements would require some modification. Figure 7.1-1 is a visualization of band X and band Y (example bands for MB-MSR) blocking requirements for single band receivers.
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Figure 7.1-1: Single band receiver requirements for Band X (top) and Band Y (bottom)
With simultaneous reception in both Band X and Y for MB-MSR, it is clear that exclusion areas are needed since in-band levels for band Y would be out-of-band levels for band X and vice versa. An MB-MSR receiver covering both bands can not be expected to have out-of-band blocking levels as in-band requirements. There is consequently a need for “joint exclusion areas”.

The required modification in blocking requirements based on joint exclusion areas would be as follows: For MB-MSR with a multi-band capable receiver in band X and Y, the band Y operating band should be excluded from the band X out-of-band blocking requirement and vice versa. This is as in figure 7.1-2. Note that the in-band requirements would still be applicable for both band X and Y.
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Figure 7.1-2
: MB-MSR out-of-band blocking requirement based on joint exclusion areas

The approach for a multi-band capable BS should not pose any major degradation in terms of blocking between the bands and the requirements should be compatible with operating two single-band BS. 

With the joint exclusion areas, an additional modification to the in-band blocking requirements would be needed to ensure that there is minor impact between bands. If there is a blocking interferer in band Y, there should be considerably less sensitivity degradation compared to the current 6 dB for reception in band X. 

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.

Note that similar to Tx spurious emission, the receiver spurious emission requirements should also be modified with joint exclusion areas for MB-MSR.

**************End of change**************
**************Next changed chapter**************
7.5
Out-of-band blocking

It was demonstrated in subclause 7.1 that for a multi-band capable BS in Band X and Y, a joint exclusion area for Band X and Y would apply for the out-of-band blocking requirement. The implication is that for a multi-band capable receiver in band X and Y, the band Y operating band should be excluded from the band X out-of-band blocking requirement and vice versa. For the exclusion bands, the in-band blocking requirement would apply.

**************End of change**************
TEXT PROPOSAL for Annex A:
7.5
Out-of-band blocking

The Out-of-band blocking characteristic is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer outside the uplink operating band.

7.5.1
General minimum requirement

For a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 7.5.1-1, 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 a BS capable of multiband operation, the requirement applies for each operating band with the exception that the requirements in sub-clause 7.4.1 apply for the centre frequency ranges of interfering signal applicable for all operating bands in Table 7.4.1-1.
Table 7.5.1-1: Blocking performance requirement

	Operating Band Number
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Type of Interfering Signal

	1-7, 9-11, 13, 14, 18, 19, 21-23, 24, 27, 33-44
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS + x dB* 
	CW carrier 

	8, 26, 28
	1 

(FUL_high +10)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS + x dB* 
	CW carrier 

	12
	1 

(FUL_high +13)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS + x dB* 
	CW carrier 

	17
	1 

(FUL_high +18)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS + x dB* 
	CW carrier 

	20
	1 

(FUL_high +20)
	to

to
	(FUL_low  -11) 

12750
	-15
	PREFSENS + x dB* 
	CW carrier 

	25
	1 

(FUL_high +15)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS + x dB* 
	CW carrier 

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

“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.
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