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1 Introduction

During RAN4#82, an attempt was made to make a conclusion on requirement re-use for the NR BS requirements below 6GHz. A WF was presented in [1] to collect the conclusions. The WF was not approved, however offline there was reasonable alignment on the content. The WF will be used as a starting point for this document, although we note that it was not approved and thus some further updating may be required.
Based on the WF proposal, an attempt is made to capture the work that is needed during the NR WI to get to a complete set of BS requirements for below 6GHz.

In parallel to NR, the WI on eAAS is developing OTA requirements for E-UTRA. In order to enable proper co-existence between NR and E-UTRA and also multi-standard BS platforms, the OTA solutions in the NR specification must be closely aligned with those for E-UTRA. Attempting to discuss the same issues during both the NR WI and eAAS WI would be highly inefficient, and thus we believe that the OTA definition/testing aspects should be handled in eAAS (as captured in [2]). To ensure NR timescales are met, it is essential that eAAS makes progress quickly; the eAAS WID has been recently updated to capture this [3]. Furthermore eAAS will be discussed in the same session of NR, which should enable a close coordination and monitoring of the progress of the two WI in parallel.
2 Previously proposed WF on below 6GHz requirements
This section reproduces the table from [1] with no changes apart from removed change marks and comments.

The “reuse concept” column intends to capture whether the formulation of the requirement can be reused, even if the requirement value may differ for NR. The “re-use value” column intends to capture whether the value can be re-used.

Unfortunately, the “reuse concept” column was not split out into OTA and conducted, and thus some uncertainty could arise from the column.

Our intention is not to try to re-present this table for approval, but rather interpret what work is needed during the WI in order to complete the below 6GHz requirements.

	Requirement
	Reuse concept [Y/N]
	Reuse value
	Comment on re-use

	Output power (conducted)
	Y
	Y
	Existing requirement of +-2dB is possible to use. 

	Output power (EIRP)
	Y
	Y
	Existing requirement of +-2.2dB is possible to use.

	Output power dynamics
	Y
	N
	Reference signal power may not be applicable to NR. Total power dynamic range may need revising to NR PHY, or removal.

	ACLR
	Y
	N
	eAAS will set OTA ACLR for E-UTRA; meeting the same ACLR for existing channel bandwidths will ensure co-existence functions. For new channel bandwidths, may want to study adjacent and wanted channel BW.

	Occupied bandwidth
	Y
	N
	Table of bandwidths may need some minor updating

	Operating band unwanted emissions
	Y
	N
	Related to regulatory and co-existence; re-using eAAS will enable. Reuse for existing bandwidths. Update for new bandwidths.

	Spurious emissions
	Y
	Y
	Possible to re-use and should be aligned to regulatory requirements (as MSR and eAAS)

	EVM (all PRBs)
	Y/N
	N
	May need to double check if new coding/modulation impacts EVM 

	EVM (Edge PRBs)
	-
	-
	New requirement for NR

	Inter numerology EVM & emissions
	-
	-
	New requirement for NR

	Frequency Error
	Y
	Y
	Possible to re-use

	Time alignment Error
	Y
	N
	Possible to re-use; UEs should expect the same MIMO branch time alignment as for E-UTRA

	TDD TX ON/OFF
	Y
	N
	Possible to re-use; timing fundamentals should be the same as for E-UTRA for 15kHz. Check for other numerologies.

	TX intermodulation
	Y
	N
	Possible to re-use for existing BW; co-location scenarios are the same as for E-UTRA. May need reexamination for new BW.

	Conducted receiver sensitivity
	Y
	N
	Basic Noise Figure is possible to align with E-UTRA. However the different physical later will lead to a different sensitivity value

	OTA sensitivity
	Y
	N
	The declarations framework is reusable. The minimum sensitivity value can assume the same basic radio performance but will need to be revised according to the NR physical layer processing

	Dynamic range
	Y
	N
	May need reexamination

	In band selectivity 
	Y
	N
	 Possible to re-use; scenarios are the same as for E-UTRA.May need adjustment if REFSENS changes.

	In band blocking 
	Y
	N
	Possible to re-use the interference level; blocking scenarios are the same as for E-UTRA. Wanted signal level may need revision to refsens

	narrowband blocking
	Y
	N
	Possible to re-use the interference level; blocking scenarios are the same as for E-UTRA. Wanted signal level may need revision to refsens

	Out of band blocking
	Y/N
	N
	Need to re-consider feasibility of OTA test of value and frequency range. This may be needed anyhow for eAAS; if so, then eAAS can probably be reused for NR

	Receiver spurious emissions
	Y
	Y
	Possible to re-use; should align with regulatory requirements (as E-UTRA does)

	Receiver intermodulation & narrowand intermodulation
	Y
	N
	Possible to re-use interferer levels; wanted signal level may need adjustment due to Refsens changing

	In channel selectivity
	Y
	N
	In ch selectivity may need to be double checked

	Demodulation performance
	N
	N
	Not possible to re-use; needs to be NR specific. Methodology and conformance not yet identified; eAAS solution probably not reusable


3 Work needed on below 6GHz requirements during the NR and eAAS WI
In this section, the table presented in section 2 is used as a starting point to list what work is needed during the NR & eAAS WI for below 6GHz requirements.
· Make a decision on whether a reference signal power and total power dynamic range is appropriate for NR. If they are deemed appropriate, decide on the requirement values based on the NR PHY design.

· Decide how to specify the channel bandwidths and ACLR value for ACLR requirements applying to NR carriers with bandwidth >20MHz.

· For the occupied bandwidth requirement, it is not obvious there is any need for change apart from updating the table of bandwidths referred to from the requirement.

· For the operating band unwanted emissions, for the category B emissions some bandwidths should be removed if not supported by NR, whilst other new bandwidth possibilities should be added together with corresponding emissions masks.

· For EVM, it is noted that the EVM values may need to be double checked to take into account the new coding/modulation. Since it is not likely that the new waveform will impact the fundamental EVM needed for achieving particular modulation orders, it is suggested to depioritise this activity if time is short. However any new modulation types will need corresponding EVM requirements.

· New EVM requirements are needed for edge PRBs

· New EVM requirements are needed for multi-numerology transmission.

· A discussion is needed on the relevance of the timing alignment error requirement. Assuming it is seen as being needed, the value should be confirmed.

· The TDD TX ON/OFF requirement should be investigated and confirmed for the 30 and 60kHz numerologies.

· The TX intermodulation requirement is in principle reusable. For the OTA requirement, there is a need to discuss how the OTA test setup should be devised and whether the requirement should be stated as dB or distance. It is suggested that NR is aligned with eAAS. The eAAS WI planning states that the TX IM requirement should be decided by September.

· A conducted receiver sensitivity value needs to be derived taking into account the NR waveform.

· An OTA sensitivity value needs to be derived taking into account the NR waveform.

· For the dynamic range, in band selectivity, in band blocking and receiver intermodulation requirements, the wanted signal level will change due to the NR sensitivity level and should be reconfirmed, and the definitions of the interfering signals will need to be updated to take into account the new NR bandwidths.
· For the out of band blocking requirement, the requirement level needs to be considered as OTA testing of the current level may not be feasible. Potentially the need for testing of all of the frequency range could be discussed in the conformance phase. Whether the discussion on the level should take place in NR or eAAS should be discussed further.

· In band selectivity requirements need to be derived for the multi-numerology reception scenario.
In the conformance phase, new test models will be needed to take into account the NR spectrum utilization and the new waveform.
4 Conclusion

Section 3 has captured the work needed for below 6GHz requirements as part of the NR work item. In addition to this work, develop of OTA measurements needs to be completed as part of the eAAS WI within the NR timescale.
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