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1 Introduction

During RAN4#99-e, in there was a decision to delay discussion of unwanted emissions until after conclusion of output power requirements. This paper contains some general considerations on unwanted emissions requirements, and some proposals based on assumptions on output power.
2 Discussion

Unwanted emissions requirements consist of ACLR, operating band unwanted emissions & SEM and spurious emissions. 
For spurious emissions, it was agreed to re-use the general spurious emissions requirements for category A and B.
ACLR is defined using relative and absolute requirements. For the BS, whichever requirement is less stringent between the relative and absolute requirements is applicable, and for the UE the relative requirement applies.
ACLR is based on the total interference across the adjacent channel bandwidth. This is in contrast to OBUE and SEM, which are defined using smaller bandwidths such that the interference mask applies with more granularity. Both requirements are relevant; ACLR relates to overall co-existence and OBUE ensures that it is not the case that, for example, ACLR is met but with an excessive power spectrum density for interference close to the carrier.

For repeaters, it was agreed that channel bandwidths will not be defined in the repeater specification, since a repeater does not contain L2 functionality and configured channel bandwidths at the BS and UE are irrelevant to repeater operation.

The repeater applies gain over it’s passband. The width of the passband is declared, and it is conceivable that the passband comprises several carriers. If ACLR is defined based on the passband bandwidth then, if the passband consists of several carriers, an absolute ACLR requirement would be unnecessarily strict because the PSD of the interference would be reduced by 10*log (Number of carriers) compared to the limit for single carrier ACLR. On the other hand, for relative ACLR it would be reasonable for the ACLR bandwidth to be the same as the passband bandwidth, since the passband power would presumably scale up according to the number of carriers.

Relative ACLR is problematic for low power levels, and thus we propose either to (i) only apply an absolute ACLR requirement or (ii) use the same approach as for the BS, whereby both a relative and an absolute requirement are defined and (depending on the output power) whichever of the two is least stringent applies.
If approach (i) is adopted, then we propose that the BS ACLR requirements are adopted, since these are the more stringent.

If approach (ii) is adopted, then a suitable absolute value should be identified for the ACLR. It is interesting to compare the absolute and relative ACLR and the signal bandwidths for which the absolute ACLR becomes less stringent than the relative ACLR for a BS operating at maximum power. Table 1 below shows the bandwidths for which the BS absolute and relative ACLR become equivalent for BS operating at maximum power allowed for the class (or 43-46dBm for wide area).
	BS class
	Assumed output power
	Total allowed interference in adjacent channel with relative ACLR
	Channel bandwidth at which absolute ACLR becomes less stringent than relative ACLR

	Wide Area
	43-46 dBm
	-2 to +1 dBm
	~6 to ~12 MHz

	Medium Range
	38 dBm
	-7 dBm
	~12MHz

	Local Area
	24 dBm
	-21 dBm
	~2MHz


The table shows that for Wide Area and Medium range, the absolute ACLR requirement is the least stringent for most bandwidths. For 10MHz bandwidth the absolute and relative would be similar, whereas for 5MHz bandwidth the relative may be around 3dB less stringent than the absolute requirement. A simple approach would be to take the absolute requirement for the BS as the repeater requirement, with a 3dB relaxation (compared to the BS requirement) for 5MHz for the wide area and medium range BS classes.

Proposal 1: For ACLR, either (i) apply the BS relative and absolute ACLR for the repeater or (ii) Apply the BS absolute ACLR only, with a 3dB relaxation for 5MHz for the wide area and medium range BS.

Considering the two options above, (ii) leads to a somewhat relaxed ACLR for the 5MHz bandwidth compared to BS, so (i) may be preferable.

For the OBUE, we propose that the BS OBUE requirements are applied directly. At RAN4#99-e, there was some discussion as to whether the OBUE should be scaled such that the total emissions level in the adjacent channel becomes the same as ACLR requirements. OBUE is specified with a finer bandwidth granularity than ACLR, however and scaling OBUE would lead to more stringent requirements within smaller measurement bandwidths. In our view, it is reasonable to keep the ACLR and OBUE requirements separated in the same manner as for the BS.
Proposal 2: Adopt the relevant BS OBUE requirements for each class directly.
3 Conclusion

Proposal 1: For ACLR, either (i) apply the BS relative and absolute ACLR for the repeater or (ii) Apply the BS absolute ACLR only, with a 3dB relaxation for 5MHz for the wide area and medium range BS.

Proposal 2: Adopt the relevant BS OBUE requirements for each class directly.
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