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1. Introduction
In RAN#68 meeting, a new WI [1] on EBF/FD-MIMO for LTE was approved. It was tasked that RAN4 should identify until RAN#69 whether there is a need for additional eNB core requirements that are not addressed in the AAS WI. In RAN4#76 meeting, an way forward [2] on handling of EBF/FD-MIMO was agreed, and in the agreed WF it was clearly denoted that the almost all core requirements for FD-MIMO can be covered by within current AAS WI scope except for Tx signal quality. According to this, RAN4 need to study on the Tx requirements for FD-MIMO.

In this contribution, we discuss the unwanted emission requirements which are a part of Tx requirements, and propose how to address this requirement on FD-MIMO.
2. Discussion
In RAN4#76 meeting, following were agreed [2].
====start of reference====

· Identification of the specific work on FD-MIMO WI in addition to AAS WI
· Scope of xx.104 on specifically the number of supported antenna ports & beamformed CSI-RS needs to be clarified.
· The almost all Core requirements for FD-MIMO can be covered by within current AAS WI scope except for Tx signal quality.
· This would allow some types of FD-MIMO implementations. Further work is required in a potential  future WI to enable all implementations, with the exact scope to be justified
· The signal quality needs to be studied while available TU for AAS WI does not allow to do it.
· Note that possible impact on Tx signal quality is only when the supported number of CSI-RS ports is more than 8, the CSI-RS are beam shaped, or with the extended number of DMRS ports. Technical justification for this is yet to be presented but is not within the current AAS WI scope.
· Way forward
· RAN4 addresses completion of the whole requirements [with the possible exception of Tx signal quality] for FD-MIMO within current AAS WI in the following manner.
· The work for AAS and FD-MIMO except for tx signal quality for more than 8 CSI-RS ports, CSI-RS beam shaping and extended number of DMRS ports is the 1st priority.
· In case, the completion of the requirements for more than 8 CSI-RS ports , CSI-RS beam shaping and extended number of DMRS ports is not achieved, the remaining work would be addressed in Rel-14 onwards if necessary.
· In the absence of further investigation on Tx signal quality, the rel-13 AAS BS specification will be deemed applicable to all FD-MIMO BS devices that can be built to fulfil it. It is noted that the result of further investigations may affect signal quality requirements in future releases, but such changes shall not affect products compliant to release-13.
====end of reference====
Based on the above WF, RAN4 needs to discuss and specify the Tx signal quality requirement for FD-MIMO with more than 8 ports. As the first discussion on this topic, this contribution focuses on the unwanted emission requirements and proposes how to handle the unwanted emission requirements.
The current unwanted emission requirements in TS 36.104 consist of ACLR, OBUE and spurious emissions, and are defined per antenna connector. Basically, these are defined as an absolute value i.e. xx dBm/yy Hz (ACLR is either absolute value or relative value, whichever is less stringent). And the maximum number of antenna port in the current RAN1 specifications is eight, and namely the maximum number of antenna connector is also assumed to be eight in the RAN4 specifications. The issue is how to introduce the RAN4 UEM requirement for FD-MIMO with 12 or 16 ports i.e. 12 or 16 antenna connectors’ cases.
If RAN4 introduces the same absolute UEM limit value per antenna connector for FD-MIMO with 12 or 16 antenna connectors, the total interference levels to victim nodes become 12 or 16 times compared to the single antenna connector case, respectively. In order to guarantee the similar influence on the victim nodes compared with the current 8 antenna connectors’ case, it is better to keep the total UEM produced from 12 or 16 antenna connectors to the current maximum absolute total UEM limit (i.e. 8 times).
Observation 1: If RAN4 introduces the same absolute UEM limit value per antenna connector for FD-MIMO, the total interference levels to victim nodes become larger.

Observation 2: To keep the total UEM produced from 12 or 16 antenna connectors to the current total UEM limit (i.e. 8 times) in order to guarantee the similar influence on the victim nodes, UEM limit per antenna connector becomes lower.

Proposal: RAN4 should discuss on the UEM requirements for FD-MIMO with 12 or 16 antenna connectors whether applying the same approach with current specification or introducing newly approach.
3. Conclusion

In this contribution, the UEM requirements for FD-MIMO was discussed and following are observed and proposed
Observation 1: If RAN4 introduces the same absolute UEM limit value per antenna connector for FD-MIMO, the total interference levels to victim nodes become larger.

Observation 2: To keep the total UEM produced from 12 or 16 antenna connectors to the current total UEM limit (i.e. 8 times) in order to guarantee the similar influence on the victim nodes, UEM limit per antenna connector becomes lower.

Proposal: RAN4 should discuss on the UEM requirements for FD-MIMO with 12 or 16 antenna connectors whether applying the same approach with current specification or introducing newly approach.
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