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1. Introduction
In the last RAN4 meeting, a way forward on OTA EVM was agreed [1] with the following agreements.
· Manufacturer declares the intended EVM directions range.
· The BS shall meet the OTA EVM requirement across the declared EVM directions range. 
· Conformance to OTA EVM requirements shall be demonstrated at the extreme directions of the declared coverage direction range and at the centre. 
In this way forward, the Open issues on OTA EVM were prioritized for RAN4#81. 
· The following issues remain open for further discussion and decision:
· Whether OTA EVM requirements apply per beam or over the declared EVM directions range with only 1 EVM directions range. 
· How to declare the coverage direction range, either adopting same as EIRP direction set or as a new EVM direction set, or something else, is still FFS.
· How to apply EVM requirements for AAS with multiple transceivers but without the ability to user beam steer is FFS.
This contribution will give our views on those open issues on OTA EVM requirements.
2. Discussion 
From the agreed way forward, we have agreement on declared EVM directions range for OTA EVM core specification and conformance specification. However, there are three open issues needed to be discussed. Here, we give our analysis on those open issues.
The directions of all UEs within a cell were supposed to distribute in Range of Cell (RoCell) shown in Figure 1. Figure 1 is the direction diagram showing a RoCell, where 
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is reference direction of Cell and another four extreme directions of Cell are
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Figure 1: RoCell shown with Direction diagram 
In TR 37.842, a cell specific beam and a UE specific beam were defined as following,
A cell specific beam is an AAS BS beam which is intended to facilitate communication to all UEs within a cell.

A UE specific beam is an AAS BS beam which is intended to facilitate communication to a specific UE or a specific group of UEs.

From the above definition of cell specific beam and UE specific beam, we can find that,
A cell specific beam can “cover” any directions of RoCell. A UE specific beam can only “cover” the specific individual direction of RoCell (or part directions of RoCell), and the multiple individual directions of RoCell need multiple UE specific individual beams to “cover”. Here, the word “cover” means that UE located in each specific individual direction of RoCell can obtain acceptable “cell specific” SNR and acceptable “UE specific” SNR. For OTA EVM, the word “cover” means that UE located in the each specific individual direction of RoCell can obtain acceptable “cell specific” OTA EVM and “UE specific” OTA EVM. For E-UTRA, in each specific individual direction of RoCell, the “cell specific” OTA EVM can be measured by PBCH transmitted through a cell specific beam, the “UE specific” OTA EVM can be measured by PDSCH transmitted through a UE specific beam. Therefore, we make the following proposal on definition of OTA EVM.
Proposal 1:

- OTA EVM may be classified as “cell specific” OTA EVM and “UE specific” OTA EVM
- “cell specific” OTA EVM is the EVM of signal transmitted by a cell specific beam for each specific individual direction of range of cell.

- “UE specific” OTA EVM is the EVM of signal transmitted by a UE specific beam for each specific individual direction of range of cell.
- For each specific individual direction of range of cell, the “cell specific” OTA EVM and “UE specific” OTA EVM are all need to be measured.

The Minimum Conducted EVM requirements for E-UTRA carriers defined in TS 37.105  was varied with modulation scheme , the conducted EVM of each E-UTRA carrier for different modulation schemes on PDSCH shall be better than the limits in table 6.5.2-1:

Table 6.5.2-1: EVM requirements for E-UTRA carrier
	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM
	8 %

	256QAM
	3.5 %


As in Conducted EVM requirements “cell specific” and “UE specific” do not need to be differentiate, so only Modulation scheme for PDSCH was defined. The “cell specific” OTA EVM and “UE specific EVM” hardly depend on the digital modulation scheme and physical channel. The modulation scheme for PDSCH can be used for “UE specific” OTA EVM, so we need to define modulation scheme for PBCH for “cell specific” OTA EVM. Therefore, we make the following proposal on definition of OTA EVM requirement.
Proposal 2:

Table X-1: “UE specific” OTA EVM requirements for E-UTRA carrier

	Modulation scheme for PDSCH
	Required “UE specific” OTA EVM [%]

	QPSK
	[TBD]

	16QAM
	[TBD]

	64QAM
	[TBD]

	256QAM
	[TBD]


Table X-2: “cell specific” OTA EVM requirements for E-UTRA carrier

	Modulation scheme for PBCH
	Required “cell specific” OTA EVM [%]

	QPSK
	[TBD]


So, based on above discussion and proposal, we think only 1 EVM directions range is an applicable choice for the “cell specific” OTA EVM and “UE specific” OTA requirements within the declared EVM directions range. The declared EVM directions range can be presented by direction diagram or discrete direction
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.  We think the declared EVM directions range may be decided by worst OTA EVM of signal transmitted by a cell specific beam(PBCH) and signal transmitted by a UE specific beam(PDSCH), not decided by radiated transmitted power. So the OTA EVM compliance directions range should be independent of the EIRP accuracy directions set. The reference direction of Cell may be defined as the centre of OTA EVM compliance directions range. The four extreme directions of OTA EVM compliance directions range can be decided by the worst OTA EVM of “cell-specific” and “UE specific” signals, and declared by vendors.  Therefore, we make the following proposal on definition of OTA EVM direction range. 
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                         Figure 2: Direction diagram showing OTA EVM directions range agreed in Way forward [1]
Proposal 3:

- The “cell specific” OTA EVM and “UE specific” OTA requirements over the declared EVM directions range with only 1 EVM directions range.

- The OTA EVM compliance directions range should be independent of the EIRP accuracy directions set.
- The reference direction of Cell may be defined as the centre of OTA EVM compliance directions range.
- The four extreme directions of OTA EVM compliance directions range can be decided by the worst OTA EVM of “cell-specific” and “UE specific” signal, and declared by vendors.
For AAS BS with multiple transceivers but without the ability to user beam steer, the “cell specific” signal can be transmitted by SFBC(Space Frequency Block Code), or SFBC+FSTD(Frequency Switch Transmit Diversity) with multiple transceivers and multiple composite antenna elements. The “UE specific” signal can be transmited by SFBC, SFBC + FSTD etc. with multiple transceivers and multiple composite antenna elements.  The above proposal 1, proposal 2 and proposal 3 are also applicable.
3. Conclusion
This contribution discussed those open issues on OTA EVM requirements. Our proposal is as follows.
Proposal 1:

- OTA EVM may be classified as “cell specific” OTA EVM and “UE specific” OTA EVM
- “cell specific” OTA EVM is the EVM of signal transmitted by a cell specific beam for each specific individual direction of range of cell.

- “UE specific” OTA EVM is the EVM of signal transmitted by a UE specific beam for each specific individual direction of range of cell.
- For each specific individual direction of range of cell, the “cell specific” OTA EVM and “UE specific” OTA EVM are all need to be measured.

Proposal 2:

Table X-1: “UE specific” OTA EVM requirements for E-UTRA carrier

	Modulation scheme for PDSCH
	Required “UE specific” OTA EVM [%]

	QPSK
	[TBD]

	16QAM
	[TBD]

	64QAM
	[TBD]

	256QAM
	[TBD]


Table X-2: “cell specific” OTA EVM requirements for E-UTRA carrier

	Modulation scheme for PBCH
	Required “cell specific” OTA EVM [%]

	QPSK
	[TBD]


Proposal 3:

- The “cell specific” OTA EVM and “UE specific” OTA requirements apply over the declared EVM directions range with only 1 EVM directions range.

- The OTA EVM compliance directions range should be independent of the EIRP accuracy directions set.

- The reference direction of Cell may be defined as the centre of OTA EVM compliance directions range.

- The four extreme directions of OTA EVM compliance directions range can be decided by the worst OTA EVM of “cell-specific” and “UE specific” signal, and declared by vendor.
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