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1 Introduction
RAN4 had reached the agreement in Xi’an ad hoc meeting [1] that the out-of-band unwanted emission shall be specified per UE with the same requirements as Rel-8/9. While in last meeting in Jacksonville, the discussion was re-opened [2] that the unwanted spectrum emission shall be defined per transmit connector for the purpose of meeting regulatory requirements. The group discussed this issue and then whether the same Rel-8 SEM, ACLR and spurious emission requirement shall be per UE or per antenna connector is set to be [TBD] [3]. This paper continues the discussion on the UL-MIMO unwanted emission.

2 Discussion
Unwanted emission level in the spurious domain for category B defined in Recommendation ITU-R SM.329-10 are quoted below:

4.3 Category B limits

Table 3 indicates the maximum permitted levels of spurious domain emissions, in terms of power level, of any unwanted component supplied by a transmitter to the antenna transmission line for Category B equipment. For all services/systems not quoted in this Table, Category A limits are applicable.

TABLE  3

Category B limits

(See definitions in recommends 3.3)

	Type of equipment
	Limits

	Fixed service(1), (2)
	–50 dBm
for
30 MHz    f  21.2 GHz(3)
–30 dBm
for
21.2 GHz  f  (see recommends 2.5)(3)

	Fixed service – Terminal station (out station with subscriber equipment interfaces)(1)
	– 40 dBm
for
30 MHz    f ( 21.2 GHz(3)
–30 dBm
for
21.2 GHz  f  (see recommends 2.5)(3)

	Land mobile service (mobiles and base stations)
	–36 dBm
for
 9 kHz   f ( 30 MHz
–36 dBm
for
30 MHz    f ( 1 GHz(4)
–30 dBm
for
 1 GHz     f  (see recommends 2.5)(4)


At the same time, the corresponding measurement of spurious emission in Annex 2 of Recommendation ITU-R SM.329-10 is defined per antenna port [4]. The same methodology is applies to the OOB unwanted emission. The category B limits also apply to the BS. It may be worth noting that the OOB and spurious domain emission for 802.11n devices [7] and 802.16m devices [8] are also defined per each antenna port.
As ACLR is a relative value, and if the ACLR requirement is met per antenna connector, the combined ACLR would also meet the same requirement. This is a valid argument raised in [2]. 
One potential risk would be the coupling between Tx branches that may also bias the ACLR and SEM performance. With the total maximum output power limit, if the signal between Tx branch is uncorrelated, the total emission per UE will also satisfy the Rel-8/Rel-9 requirements. If the signal between Tx branch is correlated, the in-phase adding up between two Tx braches would bias the total transmit power in conduct tests. It’s necessary to specify the transmission mode as dual layer transmission so that the signals at the two transmitters are uncorrelated. In order to simplify the test configurations, the SEM/ACLR and spurious emission can be defined per antenna connectors with the same requirements as Rel-8/9. 
3 Conclusion
The following text proposal is provide for UL-MIMO output RF spectrum emission:
6.6B
Output RF spectrum emissions for UL-MIMO
For UL-MIMO with dual transmitters and dual receivers, the minimum requirements in Clause 6.6 apply per each antenna connector for dual layer transmission. 
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6.6 Output RF spectrum emissions
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions.

As captured in TR36.803 the spectrum emission mask scales in proportion to the channel bandwidth due to PA non-linearity for a single component carrier. In the case of multiple contiguous CC scenarios should the spectrum mask be proportional to the total number of contiguous channel bandwidth (REL8 approach) or be unchanged and be no different from that of a single CC bandwidth?
R4-102739: Way forward

1. 
Adopt the 40 MHz SEM agreed in RAN4 #52 (R4-093151) for 100+100 RB CA transmission bandwidth configuration  noting that NS_x approach can be used to meet additional regional requirements. 

2. 
SEM requirement is defined per carrier aggregation bandwidth class.

For UL-MIMO
6.6B
Output RF spectrum emissions for UL-MIMO
For UL-MIMO with dual transmitters and dual receivers, the minimum requirements in Clause 6.6 apply per each antenna connector for dual layer transmission. 
<End of TP >
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