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1. Introduction
OTA BS RF requirements had been discussed until last RAN4#80 meeting. Until the last RAN4#80 meeting, there are two documents to be approved [1, 2], and agreements for the requirements are EVM and ACLR in [2]. Nevertheless there are only three remaining RAN4 meetings (Oct., Nov. and Feb.) to complete eAAS core WI until March 2017 target date, there are a lot of open issues and requirements which need to be migrated to OTA from conducted.
In this contribution, we discuss which requirements should be discussed first from regulation and eAAS WI progress effectivity point of views. Outcomes obtained by this prioritization may also be beneficial for NR session and make NR discussion effectively.
2. Discussion
2.1. Requirements which need to be migrated to OTA
In Rel-13 AAS spec (i.e., TS 37.105 [3]) following requirements for E-UTRA are specified as a conducted or OTA requirement as shown in Table 1. Note that requirements for UTRA and MSR are omitted from the table.
Table 1 Requirements in Rel-13 AAS spec TS 37.105 for E-UTRA
	
	clause number
	Requirement
	Note

	TX
	6.2
	Base Station output power
	conducted

	
	6.2.2
	power accuracy
	

	
	6.2.6
	RS power accuracy
	

	
	6.3
	Output power dynamic range
	conducted

	
	6.4
	Transmit ON/OFF power
	conducted

	
	6.4.2
	Transmit OFF power
	

	
	6.4.3
	Transmitter transient period
	

	
	6.5
	Transmit signal quality
	conducted

	
	6.5.2
	Frequency error
	

	
	6.5.3
	Timing alignment error
	

	
	6.5.4
	Modulation quality
	

	
	6.6
	Unwanted emissions
	conducted

	
	6.6.2
	Occupied bandwidth
	

	
	6.6.3
	ACLR
	

	
	6.6.5
	OBUE
	

	
	6.6.6
	Spurious emission
	

	
	6.7
	Transmitter intermodulation
	conducted

	RX
	7.2
	Reference sensitivity
	conducted

	
	7.3
	Dynamic range
	conducted

	
	7.4
	Adjacent channel selectivity, general blocking and narrowband blocking
	conducted

	
	7.4.4
	ACS
	

	
	7.4.4
	narrowband blocking
	

	
	7.5
	Blocking
	conducted

	
	7.6
	Receiver spurious emissions
	conducted

	
	7.7
	Receiver intermodulation
	conducted

	
	7.8
	In-channel selectivity
	conducted

	Perf.
	8.2
	for MSR operation
	conducted

	
	8.3
	for UTRA operation
	conducted

	
	8.4
	for E-UTRA operation
	conducted

	Radiated TX
	9.2
	Radiated transmit power
	OTA

	Radiated RX
	10.2
	OTA sensitivity
	OTA


All conducted requirements from sec. # 6.2 to #8.4 need to be migrated to OTA requirements in Rel-14 eAAS WI. However, the agreements are still for EVM and ACLR only [2]. In the next subclause, we discuss which requirements should be discussed with high priority.
2.2. Requirements apply in certain region
Some requirements which mentioned above subclause apply in certain region as either optional or mandatory requirements set by local and regional regulation. List of regional requirements are shown in below table, which is described in subclause 4.5 of TS 37.105.
Table 4.5-1: List of regional requirements
	Clause number
	Requirement
	Comments

	4.6
	Operating bands and Band Categories
	Some bands may be applied regionally.

	6.2.2.4.2
	Base station output power
	These requirements apply in Japan for an E-UTRA BS operating in band 34 and Band 41.

	6.6.2
	Occupied bandwidth
	The requirement may be applied regionally. There may also be regional requirements to declare the Occupied bandwidth according to the definition.

	6.6.4
	Spectrum emission mask
	The mask specified may be mandatory in certain regions. In other regions this mask may not be applied. Additional spectrum protection requirements may apply regionally.

	6.6.5
	Operating band unwanted emissions
	The BS may have to comply with the applicable emission limits established by FCC Title 47 [15], when deployed in regions where those limits are applied and under the conditions declared by the manufacturer.

	6.6.5
	Operating band unwanted emissions
	The requirements for unsynchronized TDD co-existence may apply regionally.

	6.6.5
	Operating band unwanted emissions
	The requirements for protection of DTT may apply regionally.

	6.6.5
	Operating band unwanted emissions
	Regional requirement as defined in 3GPP TS 37.104, subclause 6.6.2.4.4 [9] may be applied for the protection of systems operating in frequency bands adjacent to band 1 as defined in 3GPP TS 37.104, subclause 4.5, [9] in geographic areas in which both an adjacent band service and UTRA and/or E‑UTRA are deployed.

	6.6.5
	Operating band unwanted emissions
	Additional requirements for band 41 may apply in certain regions as additional operating band unwanted emission limits.

	6.6.5
	Operating band unwanted emissions
	Additional band 32 unwanted emissions requirements may apply in certain regions 

	6.6.6
	Spurious emissions
	Category A limits are mandatory for regions where Category A limits for spurious emissions, as defined in Recommendation ITU-R SM.329 [14] apply.  Category B limits are mandatory for regions where Category B limits for spurious emissions, as defined in Recommendation ITU-R SM.329 [14] apply.

	6.6.6
	Spurious emissions
	Additional spurious emissions requirements may be applied for the protection of system operating in frequency ranges other than the AAS BS operating band as described in 3GPP TS 37.104 [9] subclause 6.6.1.3.

	6.6.6
	Spurious emissions
	In addition to 3GPP requirements, the BS may have to comply with the applicable emission limits established by FCC Title 47 [15], when deployed in regions where those limits are applied, and under the conditions declared by the manufacturer.

	6.6.6
	Spurious emissions
	Co-location spurious emissions requirements may be applied for the protection of other BS receivers when an MSR BS operating in another frequency band is co-located with an AAS BS.

	6.7
	Transmitter intermodulation
	Additional requirements may apply in certain regions.

	7.5
	Blocking
	Co-location requirements may be applied for the protection of the BS receiver when a BS operating in another frequency band is co-located with an AAS BS.


In addition, some requirements other than Table 4.5-1 (e.g., BS output power accuracy, frequency error, occupied bandwidth, ACLR, RX spurious emissions and so on) are required as a mandatory requirement in existing conducted Japanese regulation. Other requirements (e.g., reference sensitivity, blocking, ACS, RX intermodulation and so on) are not mandatory but are required in existing conducted Japanese regulation.
It means that it would not be possible to operate eAAS BS in the actual network in a certain region without listed or mandatory requirements. Thus we propose to discuss requirements which are required in regional requirement as a first priority.
Proposal 1: Based on the list of regional requirements, RAN4 should discuss requirements which relate with regional requirements as a first priority.
The requirements which doesn’t apply in certain regional but would be baseline for other requirements should be set a as first priority as well. For example, reference sensitivity is baseline to specify other RX RF requirements. Thus it should be discussed as a first priority.
Proposal 2: RAN4 should discuss eAAS OTA requirements based on the priority shown in Table 2 as shown in below.

Note: Setting High priorities for other requirements which are required as a regional mandatory requirement are not precluded.
Table 2 Proposed priorities to be discussed
	
	clause number
	Requirement
	Priority

	TX
	6.2
	Base Station output power
	-

	
	6.2.2
	power accuracy
	covered by section 9.2

	
	6.2.6
	RS power accuracy
	

	
	6.3
	Output power dynamic range
	

	
	6.4
	Transmit ON/OFF power
	-

	
	6.4.2
	Transmit OFF power
	

	
	6.4.3
	Transmitter transient period
	

	
	6.5
	Transmit signal quality
	-

	
	6.5.2
	Frequency error
	High

	
	6.5.3
	Timing alignment error
	

	
	6.5.4
	Modulation quality
	

	
	6.6
	Unwanted emissions
	-

	
	6.6.2
	Occupied bandwidth
	High

	
	6.6.3
	ACLR
	High

	
	6.6.5
	OBUE
	High

	
	6.6.6
	Spurious emission
	High

	
	6.7
	Transmitter intermodulation
	High

	RX
	7.2
	Reference sensitivity
	High

	
	7.3
	Dynamic range
	

	
	7.4
	Adjacent channel selectivity, general blocking and narrowband blocking
	-

	
	7.4.4
	ACS
	

	
	7.4.4
	narrowband blocking
	

	
	7.5
	Blocking
	

	
	7.6
	Receiver spurious emissions
	High

	
	7.7
	Receiver intermodulation
	

	
	7.8
	In-channel selectivity
	

	Perf.
	8.2
	for MSR operation
	

	
	8.3
	for UTRA operation
	

	
	8.4
	for E-UTRA operation
	

	Radiated TX
	9.2
	Radiated transmit power
	-

	Radiated RX
	10.2
	OTA sensitivity
	-


3. Conclusion

In this contribution, we discussed which requirements should be discussed first from regulation and eAAS WI progress effectivity point of views. Following proposals are obtained.
Proposal 1: Based on the list of regional requirements, RAN4 should discuss requirements which relate with regional requirements as a first priority.
Proposal 2: RAN4 should discuss eAAS OTA requirements based on the priority shown in Table 2 as shown in below.

Note: Setting High priorities for other requirements which are required as a regional mandatory requirement are not precluded.
Table 2 Proposed priorities to be discussed
	
	clause number
	Requirement
	Priority

	TX
	6.2
	Base Station output power
	-

	
	6.2.2
	power accuracy
	covered by section 9.2

	
	6.2.6
	RS power accuracy
	

	
	6.3
	Output power dynamic range
	

	
	6.4
	Transmit ON/OFF power
	-

	
	6.4.2
	Transmit OFF power
	

	
	6.4.3
	Transmitter transient period
	

	
	6.5
	Transmit signal quality
	-

	
	6.5.2
	Frequency error
	High

	
	6.5.3
	Timing alignment error
	

	
	6.5.4
	Modulation quality
	

	
	6.6
	Unwanted emissions
	-

	
	6.6.2
	Occupied bandwidth
	High

	
	6.6.3
	ACLR
	High

	
	6.6.5
	OBUE
	High

	
	6.6.6
	Spurious emission
	High

	
	6.7
	Transmitter intermodulation
	High

	RX
	7.2
	Reference sensitivity
	High

	
	7.3
	Dynamic range
	

	
	7.4
	Adjacent channel selectivity, general blocking and narrowband blocking
	-

	
	7.4.4
	ACS
	

	
	7.4.4
	narrowband blocking
	

	
	7.5
	Blocking
	

	
	7.6
	Receiver spurious emissions
	High

	
	7.7
	Receiver intermodulation
	

	
	7.8
	In-channel selectivity
	

	Perf.
	8.2
	for MSR operation
	

	
	8.3
	for UTRA operation
	

	
	8.4
	for E-UTRA operation
	

	Radiated TX
	9.2
	Radiated transmit power
	-

	Radiated RX
	10.2
	OTA sensitivity
	-


Reference

[1] R4-162975, “WF on Rel-14 AAS”, Huawei, RAN4#78bis, April 2016
[2] R4-166930, “WF on clarification of open technical questions on AAS”, Ericsson, RAN4#80, August 2016
[3] TS 37.105 v.13.1.0 July 2016[image: image1.png]



1
1

