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1 Introduction 
In relation to the specifications for multi-standard radio Base Station RF requirements for non-contiguous spectrum deployments some considerations on MSR Non-Contiguous RF requirements were discussed in RAN4 meeting #57 [1 - 5). 

In this contribution, we give background to the NC test case in GERAN and discuss TX unwanted emissions as well as ACLR requirements. 
2 Discussion

2.1 Operating Band Unwanted Emissions
In 3GPP GERAN, it was recognised that in some countries, the MCBTS (multicarrier BTS) class may be operated with the GSM carriers distributed over several non-contiguous frequency bands. It was then agreed that this should be reflected in the GSM specifications and corresponding spectrum requirements for the gaps between the allocated bands should be defined. However, in order to limit the test effort, it was then decided to implement one “typical” test case that has to be performed if the manufacturer declares that the equipment is capable of handling non-contiguous band allocations. 

In the GSM core specification TS 45.005, the following is defined:

· Clause 3 (Reference configuration): Manufacturer declaration:

“The vendor shall declare if the multicarrier BTS supports non-contiguous frequency allocation, defined as an allocation where two groups of frequencies are separated with at least 5.4 MHz carrier separation between the innermost carriers. The term maximum Base Station RF bandwidth defines the maximum RF bandwidth in which a multicarrier BTS either transmits or transmits and receives multiple carriers simultaneously”.

- Sub-clause 4.2.1
(Spectrum due to the modulation and wide band noise):

“In case of  non-contiguous frequency allocation and a multicarrier BTS supporting non-contiguous frequency allocations as defined in clause 3, spectrum due to modulation and wideband noise shall be measured for frequency offsets above the uppermost carrier and frequency offsets below the lowermost carrier as specified above depending on the total number of active carriers N. In addition it shall be measured  in between the two frequency groups with the first frequency group located at carrier frequency A and lower frequencies and a second frequency group located at carrier frequency B and higher frequencies, where the bandwidth (B – A) specifies the bandwidth between the innermost carriers A and B. The following requirements apply for the range between the two frequency groups:…”.

After that, the spectral requirements are distinguished for different offsets from the closest carrier (these spectral requirements are in line with what is defined for the frequency ranges outside the non-contiguous frequency bands):

“- Depending on the active carrier number N, for frequency offsets higher than or equal to 1.8 MHz both above the uppermost carrier A of the lower frequency group and below the lowermost carrier B of the upper frequency group the value of the spectrum due to modulation and wideband noise given for the measurement of the closest carrier of the innermost carriers A and B may not increase by more than calculated from the expression 10∙log (N) dB, or fulfil the requirement according to applicable multicarrier BTS class in subclause 4.7.2 (remark: subclause ) , whichever less stringent.

· For frequency offsets less than 1.8 MHz above the uppermost carrier A of the lower frequency group or below the lowermost carrier B of the upper frequency group, the unwanted emission must not exceed a mask defined by the cumulation of the spectrum due to modulation and wideband noise from each of the N carriers and the IM products.

· In addition, a number of allowable exceptions are defined as stated in vii) and viii)”.

In a note, the reason for applying the superposition principle is explained as follows:

“This approach has been chosen to limit the wideband noise in the multicarrier operation by aligning with the performance of normal BTSs transmitting several carriers. These BTSs use combiner stages to feed the antenna which leads to a degradation of the noise performance at the antenna in the way as specified above. Above 1.8 MHz   frequency offset a generic expression as stated above is applied. For a frequency offset below 1.8 MHz there is no corresponding simple generic expression as the spectrum will be dependent on the output power, carrier spacing as well as the number of active carriers.”

GERAN Test case for NC band allocation 

In the GSM test specification TS 51.021, the test (called “test case c”) is further defined in sub-clause 6.12.2:

“If the multicarrier BTS equipment according to the vendor declaration supports non-contiguous frequency allocation as defined in subclause 4.10.10 and four or more carriers, tests shall be performed per antenna connector with two pairs of carriers, located around M with 5.4 MHz separation between the innermost carriers of the pairs and minimum frequency spacing within the pairs. The carriers shall be operating at equal declared maximum power for this configuration.”

That means that here, the carrier number is fixed to four (2 pairs of carriers in each sub-block) in order to further limit the test effort.
2.2 Spurious emissions and ACLR
For the MSR NC unwanted emissions consist of operating band unwanted emissions and spurious emissions, where unwanted emissions are defined on the transmitter at 10 MHz above and below the operating band. Beyond this range the limits are given by a spurious emissions requirement.
For spurious emissions requirement, which is based on recommendations in ITU-R SM.329 [6], the existing limits in TS 37.104 can be applied for both deployment scenarios (contiguous and non-contiguous).

. In GERAN, ACLR can be considered to equate to Intermodulation requirements within the operating band where the powers of the carrier and Intermodulation product are compared and as such can be considered as unwanted emissions.

Similarly in UMTS and LTE, a limit relative to the carrier is the ACLR requirement. In LTE the carrier bandwidth varies but the relative limit is the same. However there are regions where GSM is not deployed and where the ACLR limit may be required for regulatory need at least for BC 1 type MSR NC.   
3 Conclusions

Summarizing the above discussion leads to three proposals for MSR NC unwanted emissions requirements:
Proposal 1
A cumulative approach could be adopted as in GERAN for UEM. UEM also needs to satisfy regulatory limits.

Furthermore it is proposed to restrict the test measurements to a limited number of carriers and sub-bands transmitted simultaneously to reduce the overall test effort for MSR NC test cases. The number of sub-bands and carriers is FFS.
Proposal 2 
For MSR NC, the out-of-band spurious emissions limits as defined in ITU [6] can be applied as is the case for MSR contiguous, as already defined in TS 37.104.
Proposal 3 

For MSR NC, ACLR measurement is unlikely to be required however the ACLR measurement could be retained to satisfy regional regulation requirements. With sub-bands supporting LTE or UMTS of 5 MHz carriers an ACLR level with the relative limit of -45 dBc could be retained, however for different LTE bandwidths and small gaps, this relative limit would be FFS.
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