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1. Introduction
In RAN4#80bis some eAAS WFs on ACLR, EVM, OTA sensitivity and RF blocking requirements are agreed in [1-4]. In the agreed WFs, there are no agreements for other requirements e.g. OBUE, spurious emission.
In this contribution, we discuss how to specify OBUE and spurious emission requirements for OTA and show proposals.
2. Discussion
2.1. Objective of Rel-14 eAAS WI
Rel-14 eAAS WI was approved in RAN#71, and WID was revised in RAN#73 [5]. In the WID, the objective is described as below;
The enhanced rel-14 AAS BS specification will be based on migrating the existing R13 AAS BS conducted requirements to over the air requirements which provide the same level of performance and protection as the rel-13 AAS BS requirements do.
We understand that the main goal of Rel-14 eAAS WI is to specify equivalent OTA requirements with Rel-13 conducted requirements.

In this contribution, we mainly discuss OBUE and spurious emission requirement specified in subclause 6.6.5 and 6.6.6 in TS 37.105 [6].

2.2. Existing conducted OBUE and spurious emission requirement for E-UTRA
2.2.1 OBUE

 According to TS 37.105, minimum requirement for single RAT E-UTRA operation is specified as followings:
The single RAT E-UTRA operating band unwanted emission basic limits are the same as those specified in 3GPP TS 36.104 [8], subclauses 6.6.3.1, 6.6.3.2 and 6.6.3.3.

The operating band unwanted emission requirements for an E-UTRA single RAT AAS BS are that for each TAB connector TX min cell group and each applicable basic limit as specified in 3GPP TS 36.104 [8], the power sum of the emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed an AAS limit specified as the basic limit + 10log10(NTXU,countedpercell).

NOTE:
Conformance to the AAS BS operating band unwanted emission requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:

1)
The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the AAS limit as defined in this subclause for the respective frequency span.

Or

2)
The unwanted emissions power at each TAB connector shall be less than or equal to the AAS limit as defined in this subclause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX min cell group.

2.2.2 Spurious emission

According to TS 37.105, minimum requirement for single RAT E-UTRA operation is specified as followings:
 The single RAT E-UTRA spurious emission basic limits are the same as those specified in 3GPP TS 36.104 [8], subclauses 6.6.4. to -6.6.4.4.

The spurious emission requirements for an E-UTRA single RAT AAS BS are that for each TAB connector TX min cell group and for each applicable basic limit as specified in 3GPP TS 36.104 [8], the total emissions at the TAB connectors associated with the TAB connector TX min cell group shall not exceed an AAS limit specified as the basic limit + 10log10(NTXU,countedpercell).

NOTE:
Conformance to the AAS BS spurious emission requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:

1)
The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the AAS limit as defined in this subclause for the respective frequency span. 

Or

2)
The unwanted emissions power at each TAB connector shall be less than or equal to the AAS limit as defined in this subclause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX min cell group.
Moreover, spurious emission specified in TS 36.104 [7] is based on the ITU-R Recommendation as following: 
The unwanted emission limits in the part of the downlink operating band that falls in the spurious domain are consistent with ITU-R Recommendation SM.329 [2]. 

2.3. Appropriate metrics for OBUE and Spurious emission
In this sub-clause, we discuss the appropriate metrics for OBUE and Spurious emission. As RAN4 has already agreed the metric for ALCR is define TRP (TRP approximation). This is because TRP would be appropriate metric than EIRP, from the simulations of co-existence etc.

For, not only ACLR but also OBUE and Spurious, the metric should be TRP than EIRP. Because EIRP is not appropriate metric since EIRP levels depend on the direction, thus TRP is the appropriate metric from emission point of view and statistical perspectives.

Proposal 1: OBUE and Spurious emission should be defined as TRP metric.

2.4. How to convert conducted spurious limit to OTA spurious limit
In this sub-clause, we discuss how to convert existing conducted OBUE and spurious emission limit to new OTA spurious limit.

As shown in previous sub-clause, the existing spurious emission limit comes from ITU-R recommendations [8]. To define the OTA spurious emission limits, RAN4 needs to confirm how to ITU-R conducted emission limits were derived. If ITU-R recommended conducted limits were calculated by OTA limits by any conversion method, RAN4 may able to reuse similar method. Moreover, it may also able to reuse for OTA OBUE.
Proposal 2: RAN4 should confirm how ITU-R recommended conducted spurious emission limits were derived.
Proposal 3: If ITU-R recommended conducted spurious emission limits were calculated by OTA limits by any conversion method, RAN4 should confirm whether similar method can be reused or not for calculating OTA spurious emission limit.
Proposal 4: If ITU-R recommended conducted spurious emission limits were calculated by OTA limits by any conversion method, RAN4 should confirm whether similar method can be reused or not for calculating OTA OBUE limit.

When reusing the same method as ITU-R recommendation is difficult, RAN4 has to prepare any suitable conversion method from Rel-13 AAS conducted requirement. Here, the OTA power levels (EIRP, TRP or other) of OBUE and spurious emission depend on antenna array gain at frequencies of each emission range. Therefore, OBUE and spurious emission should be calculated using Rel-13 AAS conducted requirements and antenna array gain.
OBUE

OTA OBUE limit = Conducted OBUE limit –LO + DO
Conducted OBUE limit: Conducted OBUE limit is Rel-13 AAS spec. (dBm/xxHz)
LO: A loss factor accounting for antenna losses, cable losses and integration losses in OBUE frequency range. (dB)
DO: Antenna array gain(s)  in OBUE frequency range(s). (dBi)
Spurious emission

OTA spurious emission limit= Conducted spurious emission limit –Ls+Ds
Conducted spurious emission linit: Conducted spurious emission is Rel-13 AAS spec. (dBm/xxHz)
Ls: A loss factor accounting for antenna losses, cable losses and integration losses in spurious emission frequency range. (dB)
Ds: Antenna array gain(s) in spurious emission frequency ranges (dBi)
Proposal 5: If RAN4 cannot reuse the same method as ITU-R recommendation, OTA OBUE limit = Conducted OBUE limit – LO + DO. Here, conducted OBUE limit is the Rel-13 AAS spec., LO is a loss factor accounting for antenna losses, cable losses, and integration losses in OBUE frequency range(s), and DO is the antenna array gain in OBUE frequency ranges.
Proposal 6: If RAN4 cannot reuse the same method as ITU-R recommendation, OTA spurious emission = Conducted spurious emission limit – Ls + Ds. Here, conducted spurious emission limit is the Rel-13 AAS spec, Ls is a loss factor accounting for antenna losses, cable losses, and integration losses in spurious emission frequency range(s), and Ds is  the antenna array gain in spurious emission frequency ranges.
3. Conclusion

In this contribution, we discussed how to specify OBUE and spurious emission requirements for OTA. We obtained following proposals.
Proposal 1: OBUE and Spurious emission should be defined as TRP metric.

Proposal 2: RAN4 should confirm how ITU-R recommended conducted spurious emission limits were derived.

Proposal 3: If ITU-R recommended conducted spurious emission limits were calculated by OTA limits by any conversion method, RAN4 should confirm whether similar method can be reused or not for calculating OTA spurious emission limit.

Proposal 4: If ITU-R recommended conducted spurious emission limits were calculated by OTA limits by any conversion method, RAN4 should confirm whether similar method can be reused or not for calculating OTA OBUE limit.

Proposal 5: If RAN4 cannot reuse the same method as ITU-R recommendation, OTA OBUE limit = Conducted OBUE limit – LO + DO. Here, conducted OBUE limit is the Rel-13 AAS spec., LO is a loss factor accounting for antenna losses, cable losses, and integration losses in OBUE frequency range(s), and DO is the antenna array gain in OBUE frequency ranges.
Proposal 6: If RAN4 cannot reuse the same method as ITU-R recommendation, OTA spurious emission = Conducted spurious emission limit – Ls + Ds. Here, conducted spurious emission limit is the Rel-13 AAS spec, Ls is a loss factor accounting for antenna losses, cable losses, and integration losses in spurious emission frequency range(s), and Ds is  the antenna array gain in spurious emission frequency ranges.
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