Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 #82
R4-1701162
Athens, Greece, 13th – 17th February 2017
Source: 
Ericsson 

Title:  
On requirements reuse and requirements prioritization
Agenda Item:
10.4.3.1
Document for:
Approval
1 Introduction

During RAN4#80bis, a WF on requirements below 6GHz was created in which it was agreed that existing requirements should be reused wherever possible [1]. The reason for this agreement is that NR will be deployed in existing LTE bands, and thus must comply with most requirements in order to coexist with LTE. Furthermore, in order to enable effective refarming solutions for NR below 6GHz, an MSR type solution enabling deployment of platforms supporting both NR and LTE should be supported.
In our view, for each of the requirements below 6GHz, the WF implies that the requirement should only be revised if for some reason it is not possible to re-use the existing requirement. 

During the RAN4 ad-hoc, a document was created in which it was captured that a decision should be made on the re-use of most of the requirements below 6GHz, and for some >24GHz requirement, the need to include the requirements in the specification can be re-used [2]. This document presents views on which <6GHz requirements can be re-used and on the exclusion of >24GHz requirements. 
2 Re-use of <6GHz requirements
In [1], it is agreed to re-use the <6GHz requirements wherever possible. This section reviews each of the requirements and captures our view on which requirements are possible to re-use (assuming re-use of the eventual eAAS specification). It should be noted that the table is referring to core requirements; conformance tests will in some cases need updating with test models for non 15kHz numerologies and following the outcome of the spectral utilization discussion.
	Requirement
	Reuse [Y/N]
	Comment on re-use

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

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

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

	ACLR
	Y
	eAAS will set OTA ACLR for E-UTRA; meeting the same ACLR will ensure co-existence functions

	Occupied bandwidth
	Y
	Regulatory requirement; possible to re-use

	Operating band unwanted emissions
	Y
	Related to regulatory and co-existence; re-using eAAS will enable.

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

	EVM
	Y
	Possible to re-use; no reason to expect that the EVM required for operating with a particular modulation format should differ for NR

	Inter numerology EVM & emissions
	-
	New requirement for NR

	Frequency Error
	Y
	Possible to re-use

	Time alignment Error
	Y
	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
	Possible to re-use; co-location scenarios are the same as for E-UTRA

	Conducted receiver sensitivity
	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
	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
	Possible to re-use

	In band selectivity and blocking
	Y
	Possible to re-use; blocking scenarios are the same as for E-UTRA.

	Out of band blocking
	Y
	Possible to re-use

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

	Receiver intermodulation
	Y
	Possible to re-use

	In channel selectivity
	Y
	Possible to re-use

	Demodulation performance
	N
	Not possible to re-use; needs to be NR specific


3 Exclusion of >24GHz requirements
For mm wave operation, all requirements need to be defined. The different propagation characteristics and need for beamforming for mm wave causes some requirements to become redundant, whilst other new requirements may be required as discussed in [2].
Redundant requirements should be removed, but due to the time available in 3GPP and from the point of view of avoiding complexity and time in BS testing as far as possible.

The following table repeats our views on which requirements can already be seen as essential to define, and which ones can be candidates for removal.

	Requirement
	Candidate for removal [Y/N] ?
	Comment 

	Output power
	N
	Requirement on output power accuracy is essential

	Output power dynamics
	Y
	Reference signal power is redundant with today’s DACs, and is not tested even in the existing specifications.
Power dynamic range can be argued to be redundant.

	ACLR
	N
	Essential requirement for co-existence

	Occupied bandwidth
	[N]
	Not strictly necessary; may be included in mm wave regulatory requirements somewhere include it.

	Operating band unwanted emissions
	N
	Essential requirement for co-existence

	Spurious emissions
	N, Y
	In general, cannot be removed as it corresponds to regulatory requirements that are essential for inter-system co-existence.

Co-location related requirements can be candidates for removal

	EVM
	N
	Important for ensuring TX signal quality

	Inter numerology EVM & emissions
	-
	New requirement for NR (assuming multiple numerologies in mm wave)

	Frequency Error
	[N]
	Not strictly necessary; may be included in mm wave regulatory requirements somewhere include it.

	Time alignment Error
	[Y/N]
	Need to see more of the RAN1 design to decide whether the requirement is needed.

	TDD TX ON/OFF
	N
	Essential for proper network and co-existence operation.

	TX intermodulation
	Y
	Can be removed if it is shown that the isolation between co-located BS is much greater than 30dB. The AAS intra-array requirement is captured by doing OTA ACLR.

	OTA sensitivity
	N
	Minimum sensitivity requirement is essential

	Dynamic range
	N
	Important to have a requirement on dynamic range to ensure proper receive operation.

	In band selectivity and blocking
	N
	Essential for ensuring proper co-existence behavior

	Out of band blocking
	Y
	Testing at all frequencies is likely to be very time consuming with unclear benefit. Consider to revise to some specific frequencies

	Receiver spurious emissions
	[N]
	RX SPEM needed for TDD. Could be aligned to the TX requirement, but probably needed for regulatory alignment.

	Receiver intermodulation
	N
	Important for ensuring proper receiver behavior

	In channel selectivity
	N
	Important for ensuring proper receiver behavior

	Demodulation perfornance
	N
	Wider consideration of the goals and feasibility of demodulation requirements set needed.


4 Conclusion

Proposal 1: Adopt the conclusions on requirement re-use below 6GHz from section 2
Proposal 2: Adopt the conclusions on requirements that are candidates for exclusion from section 3.
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