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1 Introduction

In [1], a generic approach for MSR-NC was proposed and in [2], the discussion of MSR-NC transmitter requirements was initiated. In this paper we elaborate the MSR-NC impact on unwanted emission limits, which is one of the most critical transmitter requirements.

2 Discussion

For MSR, the unwanted emission limits are divided into several requirements as follows: 

· Operating band unwanted emissions (UEM)
· Additional Single RAT GSM/EDGE requirements

· Additional regional requirements, such as FCC limits in article 47 or protection of DTT.

· Occupied bandwidth

· ACLR
· Spurious emissions
As discussed in [2], spurious emissions and occupied bandwidth remain unchanged for MSR-NC. For the MSR-NC prioritized bands, the regional requirements do not apply and are therefore not considered in this paper. 

The single RAT GSM/EDGE requirements will be handled in GERAN in the parallel WI for MSR-NC and consequently not within the scope of RAN4 WI. Thus only the UEM and ACLR in considered in this paper. Note that the requirements will need special attention when designing the test configurations, to ensure that the most stressful MSR-NC cases are covered to for broadband transmitters.

2.1 UEM

UEM consists of a general UEM requirement which is identical for BC1 and BC2 and additional BC2 requirements for cases when GSM /EDGE carriers or E-UTRA carriers with Channel BW below 5 MHz are allocated adjacent to the RF bandwidth edges.

As discussed in [1], the UEM requirement which is an absolute limit should be similar inside the gaps as for the RFBW edges. The gap requirement should also be the cumulative level from contributing sub-blocks as for non-contiguous scenarios for MC-BTS. The cumulative approach results in similar emission levels regardless if the non-contiguous scenarios are handled by separate equipment per sub-block or with MSR-NC equipment. Any other approach would result in significant toughening of requirements for MSR-NC.

One challenge with UEM is the cases with sub-block sizes below 5 MHz, since the UEM is developed based on block sizes of at least 5 MHz. The regulatory aspect of non-contiguous cases and the interpretation of necessary bandwidth for blocks smaller than 5 MHz is not fully clear, thus RAN4 will be forced to develop new emission masks for MSR-NC with sub-block sizes below 5 MHz unless other solutions /interpretations are adopted.

Another regulatory implication comes from gap sizes that exceed 20 MHz. In this case, part of the gap would be in the spurious emission domain and would consequently not allow for the cumulative approach described above. This would in practice toughen the MSR-NC requirements in the same manner as for UEM without the cumulative approach. A restriction of gap sizes to 20 MHz or acceptance of more stringent requirements for MSR-NC could be a way forward and would need further discussion in RAN4. 

2.2 ACLR

ACLR is defined as a single RAT requirement for UTRA and E-UTRA for both BC1 and BC2. Similar to UEM, ACLR should be the same for the gaps as for the edges. ACLR in contrast to UEM is a relative requirement and thus depending on the cumulative approach for UEM, similar aspects and discussions considering the relative nature of ACLR in the gaps is needed in RAN4. The gap size in relation to the carrier BW has an impact on defining ACLR. If the gap size is smaller than the E-UTRA carrier bandwidth deployed, the ACLR can not apply as a requirement. Even though ACLR will not be impacted for gap sizes larger than 20 MHz, other restrictions depending on the deployed carrier bandwidth in relation to gap size need to be investigated. 
In early RAN4 discussions, it was shown that UEM is more stringent than ACLR and thus one possible way forward would be to exclude ACLR from MSR-NC specification. Another approach would be to restrict the lowest gap sizes to 5 MHz and above and then only apply ACLR requirements for adjacent UTRA, both for UTRA and E-UTRA and regardless of E-UTRA bandwidths. This would also need further investigation and discussion in RAN4.

3 Conclusion 

In this paper, we initiate a more detailed discussion on the unwanted emission requirements for MSR-NC, where experience shows that developing requirements in RAN4 may take time. There are a number of areas and considerations for both UEM and ACLR that need to be further investigated before setting the requirements.
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