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1 Introduction
When translating conducted requirements into OTA requirements the spatial aspects of the OTA requirement have to be accounted for, but also any expected loss in the RDN antenna array part of the architecture needs to be considered.

For the wide band Rx min EIS requirement it has been agreed that the Loss used is 2dB, however it the loss for the Tx has not been discussed or agreed.

This paper provides our view on the Tx loss value.
2 Discussion

Tx loss factor has already been defined in TR 37.843 as:
LTX 

loss factor accounting for antenna losses, distribution losses, integration losses etc. in the transmitter path inside the operating band.
It can be noted that this is the loss for the operating band.

In addition it has been agreed that the loss factor will be used to amend the maximum power limits for the BS classes

e.g. for Medium area BS class,  PRated,c,TRP ≤ 38 dBm +10log([NTXU,xxx])-LTX
It seems obvious therefore to use the same factor applied to the in-band UEM limits when defining the OTA level.

Proposal 1: OTA in-band unwanted emission limits are offset by LTX 

2.1 Loss value

In the receiver path a similar figure LRX is defined:

LRX 

loss factor accounting for antenna losses, distribution losses, integration losses etc. in the receiver path inside the operating band.
In [1] the Rx losses were studied with the following findings:

· For some time in simulations we have been assuming a element/array efficiency of 1.8dB. For a passive antenna this includes the internal distribution losses inside the antenna.

· The current assumption on antennal loss (1.8dB) is a fair ‘average’ based on analyzing a small number of passive antennas, however may be too low for antennas at high frequencies or with large RF band widths.

· If the requirement is not to exclude certain frequencies and/or bandwidths then the chosen value may have to be greater than 1.8dB or adjusted based on other declared parameters (either frequency of operation, band width or both).

· For an AAS which is likely to require an all OTA requirement there are unlikely to be any additional external distribution losses.

The assumptions made in RAN4 simulations etc do not differentiate between Tx and Rx antenna performance, and in most cases the antennas are identical for UL and DL. As the antennas are the same it also seems likely that the distribution etc will be the same.  Ultimately the loss values agreed upon are a compromise, so it seems that there is no reason to settle on a different compromise for the Tx than for the Rx. It is reasonably therefore to use the same loss value for the Tx as the Rx. Note although the same value is used te variables may remain independent to avoid any implication that Tx and Rx have to use the same distribution networks and antennas.

Proposal 2: LTX and LRX are the same values

Proposal 3: LTX for wide area BS is 2dB. 

The values for medium range BS and local area BS are FFS.
2.2 Out of band

IT has been agreed that out of band emissions requirements (SEM) will be added to the EMC unwanted emission requirements. However the OTA  SEM limits have not yet been agreed.

It has been agreed that SEM limits will be based on TRP so the limit can be considered as:

REL13 conducted power limit –LTX-OOB
LTX-OOB is not yet defined but it can be considers as the out of band antenna distribution loss and efficiency 

Out of band spurious emission requirements start 10MHz either side of the operating band, so close to the design frequency of the antenna it can be assumed that the loss is the same as the in band performance.

The further outside the operating band then the higher the loss can be expected, however it is not possible to estimate what this loss will be.

Looking at the different spurious emissions requirements in general:
CAT A limits ≈ -13dBm (also FCC limit)

CAT B limits ≈ -36/-30dBm (<1GHz/>1GHz)

Protection of own BS RX ≈ -98dBm

Co-existence ≈ -47 to -61dBm

Co-location ≈ -96 to -98dBm

The CAT A and CAT B limits are derived from the SM329 requirements.

Own BS RX, co-existence and co-location are derived from 3GPP assumptions.

2.2.1 CAT A and CAT B

2.2.2 Protection of own BS / Co-existence / co-location

Protection of own BS, Co existence and co-location requirements are calculated by scenarios derived within 3GPP

Protection of own RX

The protection of own BS requirement is to ensure that systems which do not have duplex Tx and Rx and hence may have Tx and Rx tested independently, the TX does not output interference in the RX band which may deafen its own Tx. 

A duplex system requires that the Tx is on when the Rx is tested so passing REFSENS requirement demonstrates that self interference is not an issue. Generally the isolation between TX and RX is less that the 30dB assumed for separate antennas so performance will exceed this requirement.

For an AAS system Tx and Rx are both connected to the composite antenna and hence Tx will be on when Rx is tested (even if Tx and Rx are not duplexed) – so this requirement is not necessary or is implicitly tested during the min EIS requirement.

Co-existence

Co-location

Co-location assumes that a BS is operating with a BS of the same class and that the coupling between the 2 BS is 30dB.

The interference power coming for the aggressor to the victim is hence:


-98dBm -30= -128dBm (in 100kHz)

A victim operating at REFSENS will therefore be desensitized by 0.4dB as follows:
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As the requirements is based on a coupling value which includes an assumption on the gain between the aggressor and the victim, there is no need to derive make estimates of antenna performance for these requirements.

In fact due  to the low level of the requirement it is somewhat of a special case, further discussed in 

3 Summary
The loss value for  TX has been discussed and the following proposals made:
Proposal 1: OTA in-band unwanted emission limits are offset by LTX 

Proposal 2: LTX and LRX are the same values

Proposal 3: LTX for wide area BS is 2dB. 
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