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Background and discussion
The ACS and in-band blocking for MSR Band Category 1 was extensively discussed during previous meetings in RAN4 through several contributions [3,4,5,6,7]. While there was little time at RAN4#50 to discuss the proposals in large detail, the issues brought up were summarized in the MSR Ad Hoc meeting [2]. For BC1 requirements, there were multiple proposals for the requirement levels and principle in terms of set of interfering signals and their respective frequency offset.

In this paper a set of ACS, narrowband blocking and general blocking requirements are proposed for MSR equipment for BC1, based on previous discussions. In the proposal, the choice of narrowband blocking interferer type is left open with two possible alternatives given (CW and single RB OFDM), in order to open up for compromises on the requirement.

Since the narrowband blocking requirement gives a significantly better frequency resolution than ACS, a narrowband blocking requirement would by itself be sufficient to capture the receiver behavior and the need for ACS can thus be questioned. This is left for further study.
Proposal

It is proposed that the attached Text Proposal is included in the MSR Work Item TR [1].
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TEXT PROPOSAL:

7.4
In-band selectivity and blocking

7.4.1
Band Category 1

The blocking requirements for E-UTRA and UTRA have many similarities in terms of how the requirements are structured, but there are differences in terms of the types of interferers applied for the limits. Considering the intention of the ACS and blocking requirements and the synergies between UTRA and E-UTRA in terms of receiver behaviour, common ACS and blocking requirements for MSR scenarios can be based on a modulated interferer of 5 MHz allocated directly adjacent to the RF channel edge and with an offset in multiples of 5 MHz. UTRA uses a 5 MHz WCDMA modulated interferer in the existing requirements while E-UTRA uses 5 MHz OFDM modulated for BWs equal or larger than 5 MHz. For E-UTRA BWs of 1.4 and 3 MHz, the interferer BW is equal to the signal BW i.e. 1.4 and 3 MHz respectively. 

The existing UTRA narrowband blocking requirements are based on a GMSK modulated interferer, while E-UTRA uses a 1 RB E-UTRA interferer. Thus in addition to the ACS requirement, a CW or GMSK modulated interferer will cover the narrowband blocking characteristics of the MSR receiver for Band category 1, and may also extend to the requirements for band category 2 where GSM is included in the MSR scenarios.

This approach not only covers the E-UTRA multi carrier scenarios, but is also fully applicable for UTRA/E-UTRA scenarios as visualized in the examples in Figure 7.4.1-1.


[image: image1.emf]
Figure 7.4.1-1 Interferer types for MSR, Band category 1.

The level of requirements should be chosen carefully to maintain the performance of the technologies sharing the same frequency spectrum and radio resources. UTRA and E-UTRA have fairly similar ways of defining requirements and the requirements levels in large extent does not differ much, and these synergies can be used to create a generic MSR requirement for band category 1. Some considerations are taken into account which may later facilitate the definition for band category 2 requirements where GSM is included, e.g. in terms of how the narrow band interferer is defined.

The possible RF scenarios for Band category 1 were developed in subclause 5.2.1, covering combinations of E-UTRA and UTRA and leading to a strict definition of the Base Station RF bandwidth for the E-UTRA and UTRA carriers configured in that bandwidth and how it relates to the channel edges of the carriers. 

With that definition in place, generic ACS and narrowband blocking requirements can be set in relation to the Base Station RF bandwidth as shown in Figure 7.4.1-1. The requirement applies irrespective of how many carriers are deployed in the RF bandwidth and of what RAT they are (E-UTRA and/or UTRA). The principle of defining the requirement is inherited from UTRA and E-UTRA, in that ACS and blocking cover the first 5 MHz outside the BS RF bandwidth, while blocking is defined outside of that frequency range, from 20 MHz below the lowest frequency of the downlink operating band up to 20 MHz above the highest frequency of the downlink operating band. 

7.4.1.1
Adjacent Channel Selectivity (ACS)

The UTRA ACS requirement according to TS 25.104 is based on WCDMA modulated interferer level of -52 dBm while E-UTRA requires OFDM modulated signal with level equal to UTRA. Due to large similarity between OFDM and WCDMA modulated signals the choice of modulation for interferers is not an issue. For E-UTRA BWs below 5 MHz, the interferer BW is equal t the concerned E-UTRA BWs while for E-UTRA BWs of 5 MHz and larger, the interferer BW is set to 5 MHz.

For a generic ACS requirement for MSR, a WCDMA modulated interferer signal with level of -52 dBm can be used as for UTRA.
<Editor’s note: Since the narrow band blocking requirement gives a significantly better frequency resolution than ACS, a narrowband blocking requirement would by itself be sufficient to capture the receiver behavior and the need for an ACS requirement can thus be questioned. The minimum requirement below is based on the assumptions above, but is for further study.>
7.4.1.1.1
Minimum requirement (Band category 1)

[Adjacent channel selectivity (ACS) is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system. The interfering signal shall be an UTRA signal as specified in Annex X.

The interfering signal is offset from the MSR BS RF bandwidth edge by the frequency offset Fuw.  The applicable reference measurement channel for UTRA and E-UTRA shall be used.

For the parameters specified in Table 7.4.1.1.1-1, the following requirements shall be met:

- 
For any UTRA carrier, the BER shall not exceed 0.001.

- 
For any E-UTRA carriers, the throughput shall be ≥ 95% of the maximum throughput of the E-UTRA reference measurement channel.

Table 7.4.1.1.1-1: Adjacent channel selectivity

	Parameter
	Level

Wide Area BS
	Unit

	Wanted signal mean power
	PREFSENS + 6dB1
	dBm

	Interfering signal mean power
	-52
	dBm

	Fuw offset (Modulated)
	2.5
	MHz

	Note 1: 
PREFSENS depends on the RAT and the channel bandwidth, see subclause 7.2.


]
7.4.1.2
Narrowband blocking

The E-UTRA narrowband blocking requirements are based on a single RB interferer type while UTRA uses a GMSK modulated signal. E-UTRA interferer level is set to -49 dBm while UTRA has a -47 dBm narrowband blocking interferer level.  For UTRA, the frequency offset between interferer and wanted signal (c-t-c) is band dependent and varies between 2.7 and 2.8 MHz while for E-UTRA the frequency offset is bandwidth dependent.

A generic requirement also considering the coming requirements for band category 2 should use CW and where the interferer level reflects the AM component of E-UTRA single RB interferer. Assuming a crest factor of 4 dB for 1OFDM modulated RB, a corresponding CW interferer will have a level of -45 dBm.

The E-UTRA frequency offset of 250 kHz as used for E-UTRA bandwidths equal to or larger than 5 MHz can also serve as a new generic offset for MSR requirements. This also means that the proposed requirements in terms of levels are more stringent than UTRA requirements.

A CW interference signal with level of -45 dBm which has an offset from the edge of the supported RF bandwidth of at least 250 kHz can be taken as the generic MSR requirements for band category 1.

Another alternative is to adopt the E-UTRA approach based on an OFDM modulated single RB interferer with a corresponding level of -49 dBm.

7.4.1.2.1
Minimum requirement (Band category 1)

The interfering signal shall be a [CW signal/a single RB E-UTRA signal as specified in Annex X].

The interference signal is offset from the MSR BS RF bandwidth edge by the frequency offset Fuw. The applicable reference measurement channel for UTRA and E-UTRA shall be used.

For the parameters specified in Table 7.4.1.2.1-1, the following requirements shall be met:

- 
For any UTRA carrier, the BER shall not exceed 0.001.

- 
For any E-UTRA carriers, the throughput shall be ≥ 95% of the maximum throughput of the E-UTRA reference measurement channel.

Table 7.4.1.2.1-1: Narrowband blocking

	Parameter
	Level

Wide Area BS
	Unit

	Wanted signal mean power
	PREFSENS + 6dB1
	dBm

	Interfering signal mean power
	[-45/-49]
	dBm

	[CW/ single RB E-UTRA] frequency offset Fuw
	> 250
	kHz

	Note 1: 
PREFSENS depends on the RAT and the channel bandwidth, see subclause 7.2.


7.4.1.3
Blocking

The UTRA general blocking requirement according to TS 25.104 is based on WCDMA modulated interferer level of -40 dBm while E-UTRA requires OFDM modulated signal with level equal to -43 dBm. The E-UTRA blocking interferer signal except for the frequency offset is similar to the interferer signal characteristics as the ACS.

As a generic blocking requirement for MSR, a 5 MHz modulated interferer signal with level of -40 dBm will be appropriate. The signal can either be a UTRA or an E-UTRA (5 MHz) signal. This would mean that the proposed requirement for MSR is more stringent than the existing E-UTRA requirements.

7.4.1.3.1
Minimum requirements

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer. The interfering signal shall be a 5 MHz E-UTRA or UTRA signal as specified in Annex X.

For the parameters specified in Table 7.4.1.3.1-1, the following requirements shall be met:

- 
For any UTRA carrier, the BER shall not exceed 0.001.

- 
For any E-UTRA carriers, the throughput shall be ≥ 95% of the maximum throughput of the E-UTRA reference measurement channel.

Table 7.4.1.3.1-1: Blocking performance requirement 
	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 edge of RF bandwidth [MHz]
	Type of Interfering Signal

	[Band 1 and 7]
	(FUL_low -20)
	to
	(FUL_high +20)
	-40
	PREFSENS +6dB *
	7.5
	UTRA or    E-UTRA

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


<Text will be added.>
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