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1. Introduction

At the RAN4 meeting in Hangzhou (RAN4#83) aspect related to the transmitter loss factor was discussed [1, 2]. In this way forward contribution the outcome is captured together with some open issues to be studied further. 
This is a revised version of R4-1706132.
2. Discussion

At the last meeting, consensus was reached for the proposal to set the transmitter/receiver loss-factor in the out-of-band region to 0 dB.
As pointed out in [4], if a nonzero loss factor is defined, RAN4 will defined a OTA requirement that is more stringent than the source of the emission requirement in ITU-R SM.329, as visualized below.
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Since unwanted emission requirements are defined in the out-of-band region (spurious emission) and in-band region (OBUE and ACLR) it is reasonable to align the loss factor for transmitter in-band and out-of-band region to 0 dB. 
Currently, the receiver in-band receiver loss factor is assumed to 2 dB. An alignment of all loss factors requires changes to the EIS definition part of OTA sensitivity. 
Although current in-band requirements for minimum sensitivity requirement has a loss factor, this could be the approach RAN4 takes to apply the same loss factor for transmitter requirement. However, the motivation to have the loss factor in the receive direction is different than that for the transmitter requirement. By using a non-zero value for a loss factor for the transmitter would lead to a requirement that will be more stringent than today. The aim should be to specify a requirement which should be equivalent to today’s specification.

The transmitter emissions requirements are TRP, however the receiver OTA REFSENS requirement is directional (EIS). Hence there are number of factors which may affect the receiver sensitivity but not the transmitter emissions. These include:

· Steering error – for the antenna gain to be resolved the beam must be formed based on the receiver’s ability to detect and implement the optimum steering direction. This is similar to the steering error discussed for EIRP accuracy but not identical.

· Receiver noise correlation level – receiver sensitivity for an array depends on the assumption that the noise for each receiver path is non-correlated. In reality there is the possibility of correlation (common PSU, mutual coupling etc…). Additional loss vs degradation in correlation level for an 8 TRX array is shown below.
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Therefore, to account for the additional means of receiver degradation which do not apply to the transmitter TRP requirements or the conducted reference sensitivity requirement its suggested to introduce a new parameter in the EIS formula part of OTA reference sensitivity. The new parameter is named DRX_OTA_MARGIN. 
The proposed solution is to introduce a directivity factor DRX_OTA MARGIN allows for a wide range of implementations (including passive fixed beam-forming and adaptive beam-forming with 1:1 mapping between elements and transceivers). 
To keep alignment with previous agreements for EIS it is suggested to set the DRX=2 dB to keep alignment with agreement related to OTA reference sensitivity. The directivity factor accounts for losses associated to channel estimation and adaptive combination in the up-link signal chain. This approach maintains the EIS formula and associate requirement level and should be seen as an update of the background information in TR 37.843, sub-clause 6.2.

Clearly DRX_OTA_MARGIN is greater than 0 dB and is lower than the previously agreed LRX of 2 dB so DRX_OTA_MARGIN is between 1 and 2dB
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Where: 

· LRX is a loss factor in dB accounting for antenna losses, distribution losses, integration losses, etc.
· The LRX value is a fixed value of 0 dB to cover all frequencies and antenna geometries.
· PREFSENS is the conducted reference sensitivity level in dBm in the Rel-13 TS 37.105 [3].
· D0 is the estimated antenna peak directivity in dBi of a non-AAS BS, which has a beam pattern related to the AAS BS OTA REFSENS RoAoA region. 

· Doff-peak is the peak directivity off-peak margin equal to 3dB which is used to allow coverage for the OTA REFSENS RoAoA region other than just in the peak direction, using the same estimated antenna pattern used to derive the estimated antenna directivity D0. 
· DRX_OTA+MARGIN is a directivity loss factor to allow for beam-forming in UL. The DRX value is set to 2 dB.
3. Agreement
The following proposals are agreed:
Proposal 1:

Set the in-band and out-of-band antenna loss-factor LRX and LTX to 0 dB and introduce a new factor to the OTA REFSENS calculation called DRX_OTA_MARGIN and where DRX_OTA_MARGIN is set in the range [1 to 2] dB.
Proposal 2:

For medium range AAS BS and local area AAS BS, LRX and LTX are also 0dB in-band and out-of-band, DRX_OTA_MARGIN for medium range AAS BS and local area AAS BS is set in the range [1 to 2] dB.
Where the justification for the range 1 dB to 2 dB is based on the expected values of steering error and correlation error.
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