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1 Introduction

This contribution considers system parameters in terms of their necessity for repeaters and what needs to be included in the specification.
2 Discussion

Operating bands

The operating bands detail the frequencies and duplexing arrangements for bands that have been allocated to NR operation and are defined in the 3GPP specifications. It has previously been agreed that the repeater specification should cover all of the defined NR operating bands. It has also been agreed to use general referencing for NR system parameters.

One question that arises is whether, as and when new NR frequency bands are defined, there will be a need to change or add to the repeater specification. If the repeater specification refers to the bands list in the basestation specification, then support for new added bands would automatically be implied without changes to the repeater specification.

It is generally unlikely that substantial changes would be needed for new bands. Changes may be needed to the list of co-location emissions requirements for every new band, and additional regulatory related requirements may need to be added for some bands.

One way to avoid automatic updating would be to copy/paste the bands list rather than use referencing, but this would go against the previous agreement. Alternatively, it could be left for each bands related WI to ensure that the repeater specification is listed and updated when a new band is introduced.

Proposal 1: RAN4 should discuss the implications of automatically including new bands in the repeaters specification and how to avoid missing or misaligned requirements.

Passband

The “passband” is the range of frequencies within which the repeater amplifies and forwards signals. One thing that is not abundantly clear in the existing E-UTRA specification is whether the passband is only expected to contain carriers used by the operator that owns the repeater, or whether the passband may cover non-owned carriers. In the latter case, as described in [1], the repeater may in some cases enhance but in other cases cause unwanted interference towards other operators. Another thing that is not fully clear in the E-UTRA specification is whether one or more non-contiguous passbands may be configured.
Proposal 2: RAN4 should discuss and clarify the meaning of the term passband, and whether there can be more than one passband.
Channel bandwidths

Channel bandwidths could potentially be referred to in the repeater specification. Since a repeater does not generate carriers, it is not fully obvious why there would be a need to capture channel bandwidths. One reason might be if there would be a relation to passband configurations, since in principle passbands should be combinations of channel bandwidths.

Proposal 3: RAN4 should clarify why channel bandwidths would need to be listed in the repeater specification and if so, the relation to passband. 

Transmit bandwidth configurations

Transmit bandwidth configurations list the expected usage of RBs and guard bands within a channel bandwidth. The information is relevant for BS/UE transmitters, which generate carriers. However, since RF requirements are always defined from the carrier edge, transmission bandwidth configuration is not of relevance for repeaters.
Proposal 4: No need to include transmit bandwidth configurations in the repeater specification.
Channel raster and synchronization raster

In principle the synchronization raster is irrelevant to RF requirement definitions. However, many repeaters may detect the SSB to achieve synchronization to the network and potentially for further information on the UL/DL configuration. For this reason, it does not harm to add information on the channel and synchronization raster for reference purposes.

Proposal 5: Add channel and synchronization raster.

According to previous agreements, the channel and synchronization raster would be added by referring to the BS or UE specifications.

Channel spacing

Similarly to channel bandwidths, since repeaters do not generate carriers and requirements will be defined based on the passband it is not entirely obvious why there would be a need to specify channel spacing in the repeater specification, unless it is needed in the context of defining passband.

Proposal 6: RAN4 should clarify why channel spacing would need to be included in the repeater specification and if so, the relation to passband. 

3 Conclusion

Proposal 1: RAN4 should discuss the implications of automatically including new bands in the repeaters specification and how to avoid missing or misaligned requirements.

Proposal 2: RAN4 should discuss and clarify the meaning of the term passband, and whether there can be more than one passband.
Proposal 3: RAN4 should clarify why channel bandwidths would need to be listed in the repeater specification and if so, the relation to passband. 

Proposal 4: No need to include transmit bandwidth configurations in the repeater specification.
Proposal 5: Add channel and synchronization raster.
Proposal 6: RAN4 should clarify why channel spacing would need to be included in the repeater specification and if so, the relation to passband. 
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