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Introduction

The issue of gap requirements for MSR in non-contiguous spectrum was discussed at RAN4 #57 [1,2]. In this paper, the transmitter requirements are further discussed and a way forward with respect to some requirements is proposed. 
Discussion
During the discussions at RAN4 #57, it was concluded that the transmitter gap should have similar requirements as the edges of the RF bandwidth. The adoption of a cumulative approach for gap requirements was also discussed, as well as the need for special treatment of some requirements in the gap, depending on the gap size and requirement offsets [1,2].
As an example, consider ACLR which is a single-RAT requirement, see the table below from TS 36.104. Given the similarity between edges and gaps, ACLR should be made applicable not only at the block edges but also within the gaps. The applicability of the requirement will however depend on the relation between carrier BW and gap size. For UTRA, a gap of at least 5 MHz would be needed. For E-UTRA, where the ACLR is measured in the same bandwidth as the E-UTRA carrier, the existing ACLR requirements can not apply in a gap that is smaller than the LTE channel bandwidth.
Table 6.6.2.1-1: Base Station ACLR in paired spectrum

	E-UTRA transmitted signal channel bandwidth BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the first or above the last carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3.0, 5, 10, 15, 20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	BWChannel /2 + 2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	BWChannel /2 + 7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA transmitted signal on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [6], with a chip rate as defined in this table.


There are several possible ways forward to resolve the gap ACLR requirements for MSR-NC:

· Exclude ACLR as gap requirement
Excluding the ACLR as a gap requirement is a possibility, since the cumulative UEM would still apply for the gap and as several times discussed in RAN4, the MSR UEM is more stringent than the ACLR requirement. By this approach, the gap unwanted emissions would still be under control and be similar as the edge requirements. Excluding ACLR would however leave the gap without any relative emission requirement, since the MSR UEM is an absolute limit.
· Apply only ACLR bandwidths that fits within the gap size
If the gap size is larger than 5 MHz but less than E-UTRA carrier, then for larger E-UTRA Bandwidths, only UTRA ACLR requirement can apply. In addition the cumulative UEM requirement would also be valid.
The second approach is preferable, since it keeps a relative requirement at least for most cases. Both approaches need to be further investigated with respect to possible regulatory implications. Note that regardless of the approach, ACLR shall in addition be measured at the edges of declared maximum RFBW as for MSR.
Note that the cumulative approach is straight forward for an absolute requirement such as UEM but not as trivial for a relative requirement such as ACLR. 
Transmitter intermodulation

For MSR-NC, the transmitter IM requirement should be made applicable per sub-block when all sub-blocks are transmitted. The interferer should be allocated outside the RFBW as well as within the gap(s). Depending on the gap size, the interferer definition in terms of bandwidth and offset may need modifications. 

Considering the existing MSR general transmit intermodulation requirements, the interfering signal offsets (centre to edge) can be as large as 12.5 MHz while the E-UTRA modulated interferer has a channel bandwidth of 5 MHz. Depending on the gap size, the existing general transmit intermodulation requirement can not be made applicable for the gap.
Table 6.7.1-1: Interfering signals for the Transmitter intermodulation requirement

	Parameter
	Value

	Interfering signal type
	E-UTRA signal of channel bandwidth 5 MHz

	Interfering signal level
	Mean power level 30 dB below the mean power of the wanted signal

	Interfering signal centre frequency offset from edge of the RF bandwidth
	2.5 MHz for modulated interferer

7.5 MHz for modulated interferer

12.5 MHz for modulated interferer



	NOTE:
Interfering signal positions that are partially or completely outside of the downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 37.141 [10] provides further guidance regarding appropriate test requirements. 

NOTE2:
NOTE 1 is not applied in Band 1, 9, 11, 18, 19, 21, 34 in certain regions.


For BC2, there are additional requirements (originating from GSM MC-BTS) with CW interfering signals at offsets as low as 800 kHz.
Table 6.7.2-1: Interfering signal for the Transmitter intermodulation requirement (BC2)

	Parameter
	Value

	Interfering signal type
	CW

	Interfering signal level
	Mean power level 30 dB below the mean power of the wanted signal

	Interfering signal centre frequency offset from edge of the RF bandwidth
	> 800 kHz for CW interferer

	NOTE:
Interfering signal positions that are partially or completely outside of the downlink operating band of the base station are excluded from the requirement.


There are several possible ways forward to resolve the gap transmit intermodulation requirements:

· Exclude the general transmit intermodulation as gap requirement

As a replacement for the general transmitter intermodulation in the gap, the additional BC2 requirements should be made applicable also for BC1 as the gap requirement.
· Modify the interferer bandwidth and offsets

This would require interfering signals of lower E-UTRA bandwidths and offsets not exceeding half the gap size, where applicability would depend on the gap size.

· Apply MSR transmit intermodulation interferer bandwidth and offset that fits within the gap size
If the gap size is larger than 5 MHz, the E-UTRA modulated interferer with offsets that fit within the gap are applicable. 
The first approach is preferable, but all approaches need to be further investigated within RAN4. Note that regardless of the approach, the current transmit intermodulation requirements should be measured at the edges of the RF bandwidth as for MSR.

Conclusion 
In this paper, the transmitter requirements for MSR-NC are further discussed. For the absolute UEM requirement, it is proposed to adopt the cumulative approach while ACLR and transmit intermodulation need to be modified to adapt to different gap sizes. The following alternative ways forward for ACLR and transmit intermodulation should be studied further:
ACLR options:

1. Exclude ACLR as gap requirement

2. Apply ACLR bandwidth that fits within the gap size

Transmit intermodulation options:

1. Exclude general transmit intermodulation as gap requirement

2. Modify the interferer bandwidth and offsets

3. Apply MSR transmit intermodulation interferer bandwidth and offset that fits within the gap size

RAN4 should adopt a way forward for each requirement, as a basis for drafting of text proposals for TR 37.802.
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