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1 Introduction
The skeleton BS TR for CA WI was approved in RAN4 #54 meeting [1]. A general consensus is not reached in [2,3,4].

This document presents a text proposal for the CA BS TR regarding Clause 6.6.3 (Operating band unwanted emission) based on a detailed analysis.
2 Discussion
The out-of-band emissions requirement for the BS transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and Operating band unwanted emissions. The Operating band unwanted emissions define all unwanted emissions in the downlink operating band plus the frequency ranges 10 MHz above and 10 MHz below the band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement [5].
Regarding the E-UTRA operating band unwanted emission mask or spectrum emissions mask (SEM), FCC and ACLR requirements, the following points (among others) were agreed in [6]:

· SEM should be defined with a reference bandwidth of 100 kHz. It would have to be verified if this number will be suitable also for matching the mask in the first adjacent MHz as defined in ERC Report 65. 

· The SEM limit should also be set to allow some variations due to varying power allocation between resource blocks.

· FCC requirements which apply mainly in Region 2 should be defined separately as an absolute limit and may need a smaller reference bandwidth in some cases.

Based on the principles, we can conclude that the ACLR limit should be somewhat stricter than the integrated SEM and the ACLR can capture the "average" behaviour over a carrier, while the SEM limit should allow some variations due to varying power allocation between resource blocks. Therefore, the SEM (operating band unwanted emission mask) specification defined in 36.104 is relaxed comparing with the UTRA SEM. In the range of ACLR 1 the mask limits follows a 10 dB slope for narrow bandwidth (<5MHz) with more than 3 dB margin to the assumed ACLR 1 of 45dB. 
Considering CA scenarios in rel.10, the principles used in 36.104 for operating band unwanted emission should also be acceptable. The UEM specification defined in 37.104 is derived form UTRA SEM, which does not consider the variations in power allocations. Due to increasing bandwidth for intra-band contiguous CA, the variations may be larger than single E-UTRA carrier, so the forward reference to 37.104 on UEM specification is not appropriate. 
The CA scenarios and aggregated carrier bandwidth in rel.10 have being discussed extensively. Currently, the aggregated carrier with less than 10MHz bandwidth is not considered in rel.10. But in order to utilize the maximum spectrum efficiency, additional carrier bandwidth (rel.8 compatible) should not be excluded in future release. In 36.104 limitations of ACLR and operating band unwanted emission for multi-carrier of E-UTRA also limits the application of CA. As stated in informal Annex F we have such understanding:
· The multi-carrier BS corresponds to a multi-carrier BS of the same channel bandwidth for E-UTRA.
· All scenarios for channel bandwidths less than 5 MHz are for further study. 
In order to solve the ambiguities in CA, there are some suggestions are presented in [2, 3, 4]:
Opinion1: Re-use operating band unwanted emission limits for ≥5 MHz channel bandwidth for the outermost carriers [2];
Opinion2: The channel bandwidth of the E-UTRA transmitted signal on the lowest (highest) assigned channel frequency identifies the applicable Tables for the unwanted emission limits within Clauses 6.6.3.1, 6.6.3.2, 6.6.3.2A and 6.6.3.2B [3];

Opinion3: Introduce the terminology, for instance RF bandwidth, and then forward reference to 37.104 [4]. 
In order to compare these specifications, a simulation result with different spectrum masks is shown in Figure 1.
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Figure 1  Comparison of different spectrum mask for E-UTRA bands > 1GHz
As described above, forward reference to 37.104 on UEM specification is not appropriate due to lack consideration of variations of power allocation for contiguous CA. For aggregated carrier with larger than 5MHz bandwidth, the operating band unwanted emission mask of opinion1 and opinion2 are the same. However, if narrow bandwidth (<5MHz) is introduced in future release and the carrier is located at the outmost position, use the unwanted emission limits within 36.104 Clauses 6.6.3.1, 6.6.3.2, 6.6.3.2A and 6.6.3.2B for narrow bandwidth will cause an unreasonable stringent requirement. For example, the unwanted emission mask applied for the outmost carrier in case of two 20MHz carrier aggregation is a relative loose one. In order to improve the spectrum efficiency, a 1.4MHz carrier is added to the outside of the 20MHz bandwidth carrier, however, the unwanted emission requirement becomes more stringent, which may cause output power back off. It’s not an expected result, because the power spectrum density of these carriers is the same. Furthermore, the ACLR requirement of the narrow bandwidth carrier can not be complied with the specification in this case [7].
Based on the analysis above, we propose for aggregated carriers with larger than 5MHz bandwidth to reuse current operating band unwanted emission limits defined in 36.104 Clauses 6.6.3.1, 6.6.3.2, 6.6.3.2A and 6.6.3.2B. For narrow bandwidth carriers, it is FFS. The limitations for multi-carriers in informal Annex F of 36.104 should be revised.
3 Conclusion
We propose to capture this TP within the BS TR of the CA WI and as a baseline for updating TS 36.104 due to CA WI.
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6.6.3
Operating band unwanted emissions


There has some ambiguities in TS 36.104 informal annex F, which limits the operating band unwanted emission requirements to apply for CA. In order to cover the CA scenarios, the unwanted emission requirements should consider the following principles:

· The operating band unwanted emission limit should also be set to allow some variations due to varying power allocation between resource blocks.
· The aggregated carrier with less than 5MHz bandwidth should be considered from the point of view of evolution. When such carrier is aggregated with other carrier in intra-band contiguous CA, the power spectral density of the multiple carriers should be the same.
· The operating band unwanted emission limit should not have obvious difference when additional aggregated carrier is added. 
6.6.3.1 
Minimum requirements for Category A


6.6.3.2
Minimum requirements for Category B


6.6.3.3
Additional requirements


Additional requirements based on FCC limit are frequency bands and channel BW related specifications. It has an ambiguity in Tables 6.6.3.3-1 and 6.6.3.3-2 to use for CA scenarios. This is FFS.
<Nest Section>
Annex F (Informative): Unwanted emission requirements for multi-carrier BS
F.1
General
In subclause 6.6, unwanted emission requirements for single carrier or multi-carrier BS are specified. The following two pragmatic scenarios are considered in this annex:

-
multi-carrier BS of different E-UTRA channel bandwidths, covering only 5 MHz and higher channel bandwidths 

-
multi-carrier BS of E-UTRA and UTRA, covering only 5 MHz and higher E-UTRA channel bandwidths.
All scenarios for channel bandwidths less than 5 MHz are for further study. The guidelines below assumes that the power spectral density of the multiple carriers is the same. All other combinations of multiple carriers are ffs.
Note 1:
Further information and analysis for these scenarios can be found in TR 36.942 [9].
F.2
Multi-carrier BS of different E-UTRA channel bandwidths
For a multi-carrier E-UTRA BS transmitting a group of carriers of different channel bandwidths (≥5 MHz), the channel bandwidth of the outermost carriers should be considered for ACLR and Operating band unwanted emission requirements. That is, the corresponding requirements for the channel bandwidth of each of the outermost carriers should be applied at the respective side of the group of transmitted carriers.
F.3
Multi-carrier BS of E-UTRA and UTRA

For a multi-carrier BS transmitting a group of carriers of E-UTRA and UTRA (channel bandwidth(s) ≥5 MHz), the RAT being used on the outermost carriers should be considered for ACLR and Operating band unwanted emission requirements. That is, the corresponding requirements for the RAT being used on each of the outermost carriers should be applied at the respective side of the group of transmitted carriers.
<End of TP>
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