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1 Introduction
How to reflect the # of antenna connectors for some RF requirements was discussed in the last RAN4 meeting [1] [2]. This document continues to discuss the problem in details.
2 Discussion
2.1 Multi-antennas scenario
In current specification TS 36.104, the Tx requirements in clause 6 are defined for a single transmitter antenna in case of transmit diversity or MIMO. 8 transmitter antenna connectors will be available in Rel-10 time frame. 
There are two multi-antennas scenarios shown in Figure 1. Scenario 1 shows an example of intra-band contiguous CA realized by two antennas. Contribution from f2 transmission to the ACLR of f1 transmitter has to be compensated by implementation margin of f1 transmitter. Giving the high ACLR buffer for base station and the frequency separation between f1 and f2, the risk could be low, and even quantitative evaluation is not a difficult thing.
Scenario 2 covers MIMO and beam forming cases, which may have different requirements. In case of transmit diversity or MIMO, the inputs/outputs from/to different antennas are supposed to be not correlated. As described in TS 36.141 section 4.5.1.1, “Unless otherwise stated, for the tests in clause 6 of the present document, the requirement applies for each transmitter antenna connector in case of transmit diversity or MIMO transmission. If the manufacturer has declared the transmitter paths to be equivalent, it is sufficient to measure the signal at any one of the transmitter antenna connectors, with the remaining antenna connector(s) being terminated.” 
In cases of adaptive or beamforming arrays, the inputs/outputs from/to different antenna elements are supposed to be correlated. The output power at each antenna connector may be different. However, from hardware realization point of view, the output power capability at each antenna connector is the same. 

[image: image1]
Figure 1 Multi-antennas scenarios
2.2 Tx requirements related to transmitter antenna connectors
Unwanted emissions consist of out-of-band emissions (ACLR and operating band unwanted emissions) and spurious emissions. Here we discuss the effect of multi-antennas to these requirements separately. 
2.2.1 ACLR

Adjacent Channel Leakage power Ratio (ACLR) defined in TS 36.104 is a relative value, which is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. No matter how many antennas are counted, the relative value will remain unchanged, because the signal and the noise are both summed across the multiple antenna connectors. Figure 2 is an example for illustration. The output power at each antenna connector is 43dBm. 
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Figure 2 ACLR comparing of single antenna and multiple antennas
ACLR is a relative value to the total transmitted power and is uncorrelated with the number of antenna ports. Impact on victim system UE is mainly decided by UE selectivity. An appropriate manner to consider the ACLR requirement is a relative value to the output power plus a limited total EIRP. In Rel-10, there will be up to 8 antennas for MIMO. But typically, for 8 antennas BS, the output power at each antenna connector will not exceed 10W. If the total aggregated power of 8 antennas is less than 80W, and considering the power aggregation is done by “air combining”, there is no co-existence issue concerning capacity loss. 
2.2.2 Operating band unwanted emissions (UEM)
UEM requirements for UTRA and E-UTRA are expressed as absolute value. The aggregated UEM is decided by total output power rather than number of antennas. Furthermore, considering the power aggregation is done by “air combining” for MIMO and Tx diversity, the overall impact on aggregated “SEM” is much smaller. From co-existence point of view concerning capacity loss, ACLR plus limited EIRP are sufficient. Please be noted that UEM for LTE is already looser than ACLR in current E-UTRA spec.
Regional regulation could have different UEM requirements.  
2.2.3 Spurious emissions
Spurious emission limit is an absolute value. Consideration of spurious emission limit is mainly for coexistence with other system rather than for capacity loss. Therefore, region regulation dominates spurious emission limits. In some countries, besides the 3GPP specifications, regional requirements should be complied mandatorily, such as FCC, EC, and ARIB. Some regional regulations do have such requirements to spurious emission related to multiple antennas. For example, the following description is cited from CEPT Report 19: 
“Application of conditions to base stations with multiple transmit antennas 

This section describes how technical conditions defined in terms of EIRP can be applied to base stations with more than one antenna (or separately fed antenna element) serving the same geographic area. It is assumed that the normal method of verification of these conditions will be by calculation (taking the rated transmitter parameters, adding the antenna gain and subtracting the feeder and other losses).  

In cases where the inputs to different antennas are not correlated, the EIRP for each antenna can be calculated separately and then summed – this applies for MIMO, transmit diversity and “antenna combining” (where different transmitter channels are fed to different branches of a diversity antenna system). ”
Similar requirement can also be found in TS 36.104 Annex G (informative): Regional requirement for protection of DTT. 
3 Conclusion
Based on analysis above, we summarize our proposals for MIMO and Tx Diversity as bellow:
Proposal 1: ACLR and UEM requirement shall be defined uncorrelated with the number of antenna ports.

Proposal 2: In case of intra-band contiguous CA scenario for multiple antenna ports, difference between single carrier ACLR/SEM and the aggregated ALCR/UEM could be quantified. Risk could be low considering the BS ACLR implementation margin.
Proposal 3: Spurious emissions requirements could be considered with reference to regional requirements.
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