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1 Introduction

In [1], RF requirements for TBS were discussed at a high level. In this contribution, we further discuss on how to specify requirements for TBS transmitters.

2 Discussion
2.1 Applicable bands

The applicable band(s) for TBS have to be captured in the relevant specification.
If the TBS operation is limited to M-LMS (Multilateration Location and Monitoring Service) band in 919.75 MHz – 927.25 MHz, non-3GPP band in USA, the operation band still needs to be stated in the TBS specification (e.g., if a separate specification will be introduced). The applicability of the 3GPP requirements to support TBS operation would then have to be limited to this band.

· Proposal 1: the applicable band(s) is stated in the specification with TBS requirements.
2.2 Deployment types
Several TBS deployment types can be envisioned, and the way the TBS transmitters are deployed may potentially impact other deployments too. For example, there is a big difference, e.g., among the below deployment types:

· TBS are deployed as standalone physical nodes with own radio equipment, including transmit antennas, 

· TBS are deployed being co-located with other transmitters and/or receivers such as base stations,
· TBS are deployed being co-sited with other nodes while sharing radio equipment with them.

· Proposal 2: Applicable TBS deployment types are to be stated in the relevant specification.
· Proposal 3: The requirements are to be specified then for the supported deployment types.

2.3 Requirements

· Proposal 4: The following requirements are to be specified for TBS for the applicable band(s) and the applicable TBS deployment types:
· Unwanted emissions requirements,
· Transmit power related requirements,
· Transmitted signal quality requirements,
· Transmitter intermodulation requirements.
The requirements structure for the above requirements may be similar to that for base stations.

In the following sections we further elaborate on the proposed list of requirements.
2.3.1 Unwanted emissions requirements
To ensure that TBS deployments are feasible in any area with 3GPP deployments, from the emissions points of view, unwanted emissions requirements have to be introduced for the applicable band(s) and applicable deployment types.
These requirements would include out-of-band and spurious emissions requirements to ensure that the co-existence with 3GPP deployments is feasible. All potential deployment types for MBS should be studied, including co-sited and co-located deployments, and if needed restrictions on certain deployment types are introduced (e.g., in [2] it was suggested that not all co-location deployments may be feasible).

2.3.2 Transmit power related requirements
To ensure that TBS can co-exist with other deployments, the following transmit power related requirements are needed: 
· Transmitter output power requirements

· These requirements are needed to ensure proper MBS transmitters co-existence with other 3GPP bands and other 3GPP deployments

· Transmitter output power dynamics requirements

· These requirements are needed to ensure transmit signal quality 

· Transmitter ON/OFF power requirements

2.3.3 Transmitted signal quality requirements

Frequency error is the measure of the difference between the actual BS transmit frequency and the assigned frequency.
EVM is a measure of the difference between the ideal symbols and the measured symbols after the equalization.

2.3.4 Transmitter intermodulation requirements

The transmit intermodulation requirement are needed to ensure that the TBS transmitter is capable of restricting the generation of unwanted signal effects caused by the presence of the wanted and interfering signal reaching the transmitter via the antenna, particularly important for co-location and co-siting deployments.
3 Capturing Requirements for TBS
In RAN4#76bis, it has been discussed in which specification the requirements for TBS are to be captured, with more technical arguments in favor of having a separate specification for all Rel-13 RAT-independent positioning enhancements, including TBS. Some of the arguments are listed below:
· TSs within 36.x series are LTE specifications. For RAT-independent technologies, a new specification in 37.x series is needed.
· TS 36.171 is not feasible for RAT-independent requirements such as TBS-based positioning. 
· Already from the title (“TS 36.171, Requirements for Support of Assisted Global Navigation Satellite System (A-GNSS)”) it is clear that TS 36.171 is specific to requirements for A-GNSS . 
· The scope of this specification and also the introduction part clearly describe the contents relevant for the specification:

4         General
4.1        Introduction

The present document defines the minimum performance requirements for both UE based and UE assisted FDD or TDD A-GNSS (including A‑GPS) terminals.

-----------------------------------------------------------------------------------------------------------------------------------
· TS 36.171 is NOT a RAT-independent specification. Instead, it contains A-GNSS requirements which rely on LPP. LPP is LTE-specific protocol and NOT RAT-independent.

· Proposal 5: A separate specification with requirements to be used for all Rel-13 RAT-independent positioning enhancements.
· Proposal 6: A separate performance testing specification to be used for all Rel-13 RAT-independent positioning enhancements.
4 Summary

The following has been proposed in the contribution.

· Proposal 1: The applicable band(s) is stated in the specification with TBS requirements.

· Proposal 2: Applicable TBS deployment types are to be stated in the relevant specification.
· Proposal 3: The requirements are to be specified then for the supported deployment types.

· Proposal 4: The following requirements are to be specified for TBS for the applicable band(s) and the applicable TBS deployment types:
· Unwanted emissions requirements,
· Transmit power related requirements,
· Transmitted signal quality requirements,
· Transmitter intermodulation requirements.
(The requirements structure for the above requirements may be similar to that for base stations.)
· Proposal 5: A separate specification with requirements to be used for all Rel-13 RAT-independent positioning enhancements.

· Proposal 6: A separate performance testing specification to be used for all Rel-13 RAT-independent positioning enhancements.
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