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Introduction

During the RAN4#100-e meeting, a WF[1] on system parameters of repeater agreed following:

	Sub-topic 1-7 – Requirements with multiple pass bands 
Requirements need to differ in cases where a repeater has two pass bands which are located either within two different operating bands or within the same band. FFS exactly which requirements. Aspects to be considered include but are not limited to 

- CACLR is defined only for two passbands within same operating band

- Exceptions for spurious emissions are needed only for operation at the different operating bands for multi-band repeater using multiband connectors. 


In this contribution, we want to share some analysis about this issue.
Discussion 

For multi-band repeaters, similar to other multi-band devices, there will be multiple sets of RF devices operating at the same time. However, for multi-band devices, there is a significant gap in the hardware capabilities. For the BS, the impact of its multiple frequency bands will focus on unwanted emission, such as ACLR, OBUE, etc, and these effects are less related to hardware capabilities. However, for the UE, due to its size and cost limitations, supporting multiple frequency bands to operating simultaneously will have an impact on its coverage (MBR) and transmit power(MPR). For the repeater, although the repeater is usually regarded as a stationary device, due to its low cost, whether its hardware capabilities can be considered as equivalent to BS lacks a clear conclusion. In addition, due to different deployment scenarios of repeaters, repeaters deployed by operators can be considered as having strong hardware capabilities (planned), while repeaters purchased by users themselves cannot be assumed to have sufficient hardware capabilities (unplanned). For instance, for a large number of repeaters on the market that cost less than 100 USD and are similar in size to WiFi routers, it is difficult to conclude that their hardware capabilities are comparable to BS. For those repeaters, if a requirement similar to that of the base station is used, it is likely to cause additional interference due to insufficient hardware capabilities. Moreover, even the planned repeater may lack some basic functions of the BS, such as DPD. When the repeater operates at a relatively high transmit power, multiple PAs may operate at a larger gain at the same time, and these PAs may coupled with each other to produce additional intermodulation products, and the repeater cannot eliminate these non-linearity through DPD or other methods. Therefore, before discussing multi-band related issues, the hardware capabilities of the repeater should be discussed to support complex functions, such as multi-band.
Observation 1: Before discussing multi-band related issues, the hardware capabilities of the repeater should be discussed to support complex functions, such as multi-band.
Assuming that the repeater has the same hardware capabilities as the BS, compared with the BS multi-band requirement specified in TS 38.104, the repeater may encounter some additional issues. In fact, multi-band operating conditions are somewhat similar to inter-band CA (multiple sets of radio frequencies operate simultaneously). For the BS, its hardware capabilities will ensure that it supports inter-band CA related requirements while meeting the co-location related requirement. The co-location requirement of repeater is defined in TS36.106, and these requirements ensure that the input intermodulation of the repeater is acceptable. However, these co-location requirements do not include multi-band situations. When the repeater operates with multiple frequency bands, it may bring the three frequency intermodulation products, and there is no clear conclusion on whether the hardware capabilities of the repeater can eliminate these additional intermodulation products. Therefore, whether the co-location requirements of LTE repeaters can be reused may require further discussion.
Observation 2: Whether the co-location requirements of LTE repeaters can be reused may require further discussion.
Conclusions
In this contribution, we shared some considerations on multi-band repeater requirements, the following proposals are made:

Observation 1: Before discussing multi-band related issues, the hardware capabilities of the repeater should be discussed to support complex functions, such as multi-band.
Observation 2: Whether the co-location requirements of LTE repeaters can be reused may require further discussion.
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