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1 Introduction

The out of passband emissions requirements for repeaters have been resolved. It was also agreed to create a requirement on output power in the case of some parts of the passband not having an input signal. This paper discusses the remaining open issues for the requirement.
2 Discussion

It has been agreed that a requirement will be created on output power in parts of the passband for which no input signal is present. For the uplink, the absence of individual PRBs should be considered, whereas for the downlink, the absence of carriers is considered.

In the uplink, the requirement relates to a situation in which e.g., the serving gNB has scheduled a UE that is not close to the repeater in some PRBs. In this case, it would be undesirable for the repeater to present noise to the gNB receiver in those RBs.

In the downlink, the requirement may be a scenario in which e.g., the serving gNB performs beamforming and has not pointed a beam at the repeater. In this case, it is desirable for the repeater not to create additional interference to any nearby UE (including potentially UEs of other cells).

Two options were considered for the requirement level:

-
Option 1: use OBUE emission level

-
Option 2: use absolute ACLR
In the absence of a system level simulation study, it is difficult to clarify which of the two options is necessary. Since the requirement relates to performance in the operator’s own spectrum allocation (or the collaborating operator), it is not as critical to ensure that interference is always prevented as the inter-operator case.

The ACLR is based on co-existence studies between carriers for inter-operator co-existence. Adopting at least the absolute ACLR would be a conservative approach to ensure that interference is no worse than inter-operator interference.

For the uplink, however it is likely that the repeater will not be close to the serving gNB. Hence using ACLR as the basis for the requirement may be over-conservative.

For the downlink, if the repeater does not have a DL signal, then it is likely that the scheduled UE is not close to the repeater. It could be that a UE from another cell could be close to the repeater, but also in this case it is unlikely that such a UE would be extremely close.

Thus, there are reasons to believe that adopting absolute ACLR may be over stringent. Furthermore, in particular for the MR and LA repeater classes, adopting absolute ACLR may limit the possible repeater gain.

Proposal 1: Adopt the OBUE level for the in passband “emissions” requirement.

Two further issues for the requirement were identified in the WF:

o
Level can could be different for UL and DL

o
Level could be different based on class
For the downlink, it is proposed to adopt the same class specific OBUE as for the BS

Proposal 2: For DL, adopt the same class specific OBUE as for the BS

For the uplink, we propose to follow the ACLR pattern; for the WA class adopt the WA BS requirement 

Proposal 3: For UL, adopt the BS WA OBUE for the WA class 
For the LA repeater, if following the principle for the ACLR then the UE requirement could be considered for the uplink. In-band emissions or SEM could be considered.

General in-band emissions are defined as a power ratio between the allocated PRB output power and non-allocated PRB output power at the UE. For a repeater, the ratio of allocated and non-allocated PRB power would in general reflect the power ratio at the input (i.e., power level for allocated RB to the noise level). However, for low SNR input signals it could potentially be difficult to maintain the power ratio at the output, since amplified noise would impact both of the signal levels at low power.

Observation 1: (For LA uplink) UE in-band emissions like requirements could regulate the ratio of output power for used PRBs to output power for unused PRBs as long as the input power would be significantly higher than the noise floor. For small input signals, the requirement would fail even though the noise level in the unused PRBs would not be significant.

An alternative would be to consider UE SEM. Assuming that the repeater would be positioned some distance from the donor, then the SEM would be sufficient to avoid excessive output power for unused PRBs. The SEM is an absolute requirement that can be applied independently of the power of the input signal.
Proposal 4: For UL, adopt UE SEM for the LA class.
3 Conclusion

Proposal 1: Adopt the OBUE level for the in passband “emissions” requirement.

Proposal 2: For DL, adopt the same class specific OBUE as for the BS

Proposal 3: For UL, adopt the BS WA OBUE for the WA class 
Proposal 4: For UL, adopt UE SEM for the LA class.
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