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1 Introduction
During RAN4#104-e meeting, the following WF on the co-location requirements was agreed in R4-2217509 (WF on NTN solutions SAN RF conformance):
	Issue 1-5-4: Co-location requirement
Background: TS 38.108 v17.1.0 clearly says: “Co-location requirements are not applicable to SAN”.
Option 1: remove Protection of the BS receiver of own” in TS 38.108
	YES: Thales, Huawei, ZTE
	NO: CATT, Ericsson (protection of own rx from own tx is an internal requirement in the first place)
WF for next meeting: companies invited to present their view
Agreement: -




In this contribution we provide feedback on the consideration of co-location requirements for SAN RF.
2 Discussion
2.1 Conducted co-location requirements 
In order to understand the decision behind exclusion of the co-location requirements from the SAN RF specification, we need to go back to the roots of the conducted co-location requirement definition. Conducted co-location requirements were derived assuming a 30 dB coupling loss between the interfering transmitter and the victim BS Rx, and were based on co-location with base stations of the same class.
Observation 1: the baseline assumption of 30 dB between the aggressor Tx and victim Rx, does not apply to the NTN scenario.
In case of inter-satellite scenario, the interference levels are expected to be well below levels currently specified for the Rx protection levels. On the other hand, multiple SAN entities co-located on the same satellite are not envisioned as economically and practically justified due to satellite deployment difficulties (available room, weight, etc). It is expected that one SAN per satellite would be the typical deployment case. 
Observation 2: Colocation of “the same type” of SAN at the satellite is not considered to be a realistic scenario to consider. 
2.2 OTA co-location requirements  
Concepts of the co-location reference antenna, and co-location test antenna were introduce for OTA AAS BS, and later for NR BS radiated testing. Co-location requirements have been developed from assumptions on BS-to-BS coupling, which do not have direct OTA equivalents. The radiated co-location requirements use the same scenarios used to develop the non-AAS RF requirements. Some OTA requirements are specified as co-location requirements where the requirements are specified at the conducted interface of the co-location reference antenna.
Extract from the AAS BS specification TS 37.105 is provided below, depicting the concept of the co-location with other BS.
	OTA Co-location with other base stations
Co-location requirements are requirements which are based on assuming the AAS BS is co-located with another BS of the same base station class, they ensure that both co-located systems can operate with minimal degradation to each other. 
Unwanted emissions and out-of-band blocking co-location requirements are optional requirements based on declaration. TX OFF and TX IMD are mandatory requirements and have the form of a co-location requirement as it represents the worst-case scenario of all the interference cases.
NOTE: Due to the low level of the unwanted emissions for the spurious emissions and TX OFF level, co-location is the most suitable method to show conformance.
The co-location reference antenna, shall be a single column passive antenna which has the same vertical radiating dimension (h), frequency range, polarization, as the composite antenna of AAS BS and nominal 65° horizontal half-power beamwidth (suitable for 3-sector deployments) and is placed at a distance d from the edge of the AAS BS, as shown in Figure 4.10-1.
[image: ]
Figure 4.10-1 Illustration of AAS BS enclosure and co-location reference antenna
Edge-to-edge separation d, between the AAS BS and the co-location reference antenna shall be set to 0.1 m.
The AAS BS and the co-location reference antenna shall be aligned in a common plane perpendicular to the mechanical bore-sight direction, as shown in figure 4.10-1. 
The co-location reference antenna and the AAS can have different width.  
The vertical radiating regions of the co-location reference antenna and the AAS composite antenna shall be aligned.
For co-location requirements where the frequency range of the signal at the co-location reference antenna is different from the AAS BS, a co-location reference antenna suitable for the frequency stated in the requirement is assumed.
OTA co-location requirements are based on the power at the conducted interface of a co-location reference antenna, depending on the requirement this interface is either an input or an output.
For AAS BS with dual polarization the co-location reference antenna has two conducted interfaces each representing one polarization.



Observation 3: Concept of the “co-location reference antenna” is not suitable for SAN type 1-O testing due to lack of such reference antennas, mirroring the SAN antenna array. It would not represent any real-life scenario. 
2.3 Tx spur: Protection of own receiver 
With observations above, now we need to look at the WF from previous meeting, where some companies were claiming that “protection of own rx from own tx” still needs to be considered. 
Considering that co-location requirements were decided not to be covered for SAN, as well as accounting for major testability issues of co-location requirements in case of SAN (e.g. need for the CLTA to mirror the SAN antenna aperture), the following handling is proposed: 
Observation 4: The OTA Tx spurious requirement for protection of own rx from own tx was classified as co-location type requirement, where the following radiated requirement types were defined: directional, TRP, co-location. 
Observation 5: The OTA Tx spurious requirement for protection of own rx from own tx is not related to the co-location scenario, i.e. it is related to SAN internal performance. 
Proposal 1: confirm the previous agreement that co-location scenario, nor the co-location requirement types are not applicable to SAN, both in Core and conformance testing specifications.
With the above, the following consequence applies: 
Proposal 2: remove the OTA Tx spur requirement for protection of the own SAN receiver from Rel-17 specifications. 
Further study on the protection of SAN typ1 1-O own receiver from its transmitter may be needed. Details and motivation of such requirement would require more studies. As the Core part of the WI is already closed, it is questionable if any new requirement can be introduced for SAN type 1-O at this stage. Possibly Rel-18 timeframe may need to be considered for such studies, if needed. Other measures can be also considered, e.g. including proper SAN design, or verifications via other requirements (RF and/or demod) instead of “co-location requirement” approach. 
An alternative could be to keep the protection of the own SAN Rx in core spec as it is, while leaving the test as not specified in TS 38.181 until RAN4 come up with a feasible OTA method. However, keeping non-testable requirements in RAN4 specification is not preferred, nor encouraged. 
3 Conclusions 
Based on the above discussion, the following proposals were formulated: 

Proposal 1: confirm the previous agreement that co-location scenario, nor the co-location requirement types are not applicable to SAN, both in Core and conformance testing specifications.
Proposal 2: remove the OTA Tx spur requirement for protection of the own SAN receiver from Rel-17 specifications. 
Please note that the same shall apply to the NTN IoT WI, in order to align the approach among SAN requirements, and NTN deployment aspects understanding in RAN4.

image1.emf
d

Co-location 

Reference antenna

AAS BS

Enclosure

h

Radiating face Radiating face

Front View

Top View

d


