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1 Introduction
The first release of the core specification is now released, however in the TX radiated emissions many cases it is not very clear the spatial regions over which the requirements are valid.
Declarations are covered in the conformance specification, however the core requirement should be clear over which defined ranges the requirements are valid over.
2 Discussion

Each of the requirements is discussed below:
Sub-Clause 9.2 Radiated Transmit power

In the general sub-clause (9.2.1) it is clear that the requirement is valid over the OTA peak directions set – no change needed.

Sub-Clause 9.3 OTA base station output power

The requirements are TRP, it has not been discussed if it is necessary to define a direction for the wanted signal in the core requirement.
Sub-Clause 9.4 OTA output power dynamics

In the general sub-clause (9.4.1) it is stated that the requirement is valid over the OTA peak directions set – no change needed.

Sub-Clause 9.5 Transmitter OFF power

When the transmitter is OFF, there is no beam so no direction set is needed – no change needed.

Sub-Clause 9.6 OTA transmitted signal quality

· OTA Frequency error is defined over the OTA coverage range – no change needed.

· Modulation quality – the range of angles are not defined – update stating they are valid over the OTA coverage range.

Change1: clarify that requirement is valid within the OTA coverage range

· OTA time alignment error is defined over the OTA coverage range – no change needed.

Sub-Clause 9.7 OTA Unwanted emissions

· OTA occupied BW is identified as a directional requirement and it is based on the BW of the wanted signal, as such it should be specified as being valid over the OTA coverage range.

Change2: clarify that requirement is valid within the OTA coverage range

· ACLR is a TRP requirement so is not measured in any specific direction, it has not been discussed if it is necessary to define a direction for the wanted signal in the core requirement
· Out of band emissions and OTA transmitter spurious emissions  are TRP so again , it has not been discussed if it is necessary to define a direction for the wanted signal in the core requirement
Sub-Clause 9.8 OTA Transmitter Intermodulation

· 
For FR1 This is a co-location requirement and is stated as such, it has not been discussed if the beam should be pointing in a specific direction.
· there is no requirement for FR2 

2.1 TRP requirements
Directional requirements have the direction and direction set specified to clarify the region over which they are valid.

The TRP requirements do not require a specific direction to be identified for the measurements but in most cases the transmitter should be on at full power and as such will be transmitting a beam in a specified direction. 

In conformance testing it will be necessary to specify the beam direction, and it seems likely in most cases the worst case will be at maximum power in the reference direction, identifying such a worst case avoids unnecessary repetition of lengthy OTA tests.

However it is clear that the emission should also be met when the beam is pointed at any direction within the declared OTA beam peak directions set, so this should definitely be specified by the core requirement. However it is not clear if the requirements are valid when the beam is pointing outside the beam peak direction set.
For unwanted emissions it seems clear that as the limits are intended to protect other systems then they should exist whatever the BS is doing with its beam steering – hence for unwanted emissions the requirement is valid over any beam pattern or direction. As such the existing text is acceptable as it does not limit the range. The conformance specification can then identify the worst case for testing.

For the wanted power, the situation is different as the requirement is not a threshold but a window around the rated power.  The rated power conduction is clearly intended to be met in a specific range of directions. If for example the enclosure was designed to be absorptive at the sides and the beam were pointed at the side, this may result in a useful beam for communication purposes, but it is likely that much of the power would be absorbed and the total wanted TRP could be affected. 

The TRP output power accuracy should be specified as being valid over the same range as the EIPR accuracy, i.e. the OTA peak directions set.

Change3: clarify that OTA base station output power is valid when the wanted signal is within the OTA peak directions set.

2.2 Co-location requirements

As with TRP requirements, the co-location requirements are intended as protection for victim systems, as such they should be met under any operational conditions. Currently there are no co-location emissions requirements identified for NR in TS 37.104, but it seems likely that for type 1-O at least similar requirements will be added to those for the E-UTRA AAS. In such a case it is not necessary to specify a bema direction in the core, and a worst case can be identified in the conformance requirement.

There is currently a TX IMD requirement which is a co-location requirement for BS type 1-O, the wanted signal is defined only as a NR signal, this is quite general as for the core requirement the emissions requirements under IMD condition should be met for any valid NR signal, the same is true for the beam direction, hence it is correct to not further specify a direction range in the core. Once again the conformance specification will identify a worst case for the testing.
3 Summary
There have been 3 changes identified where the OTA directions range of the core transmitter requirements need to be clarified.
These changes are updated in a companion draft CR to TS 37.104 [1].

4 References
[1]
R4-1800751
Draft CR to TS 38.104 clarifying spatial ranges for Tx requirements (9.3,9.6.9.7)

Huawei




















































