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1 Introduction
The new work item processing time reduction and Shorten TTI was approved for the support of massive number of devices in narrow bandwidth [1]. 

In this contribution we provide an initial evaluation and impact on BS RF core requirements.Intention is to initiate discussion on the specification impacts from this feature.

2 Discussion 
2.1 Overview of the Work Item

Reduced processing with 1ms TTI
· Change the n+4 timing to n+3 for DL HARQ timing and UL grant to data
· Asynchronous UL HARQ
· Reduced maximum TA
Short TTI
· Introduce short transmissions (sTTI) within DL/UL subframe (in PDSCH/PUSCH)
· In-band DL control (sPDCCH)
· Fast control in UL (sPUCCH)
· The following sTTI are supported
· For Frame structure type 1

· 2-symbol sTTI and 1-slot sTTI for sPDSCH/sPDCCH 

· 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI for sPUCCH/sPUSCH 
· For Frame structure type 2

· 1-slot sTTI for sPDSCH/sPDCCH 

· 1-slot sTTI for sPUCCH/sPUSCH 
· A new sPDCCH search space defined for sTTI UEs inside Short TTI
· CRS or DMRS based
· Asynchronous UL HARQ
· No PHICH usage for sTTI
· Indicate HARQ process in Fast UL grant
· Reduction of maximum TA

· DL and UL CA and dual connectivity
The following aspects from the above list are targetted for completion in RAN#76 (RAN4#83)

· Processing time reduction for legacy 1ms TTI, for FS1/2/3

· For FS1, sPDCCH/sPDSCH/sPUSCH/sPUCCH design based on

· 2-symbol for sPDCCH/sPDSCH

· 2-symbol for sPUSCH/sPUCCH

· CRS based and DMRS based sPDCCH/sPDSCH for FS1

· DL CA and UL non-CA for FS1

2.2 Overview of potential impacts on BS RF requirements
2.2.1 General, bands and channel arrangement
Shorten TTI feature should be applicable on any LTE band for any BS class. Channel bandwidth is not impacted and there is not reaso to update channel arrangement and channel raster.

Proposal 1: No impact on bands and channel arrangment is expected.

2.2.2 Transmitter requirements

Base station rated output power is defined as the mean power level per carrier (36.104) and requirement should not be impacted by the introduction of shorten TTI and reduced processing time. 

We might want to revisit BS output power dynamics requirements, and more specifically RE power control dynamic range. By improving balancing in between REs scheduled with short TTI and REs with legacy TTI, we might improve DL coverage if needed for those UEs with shorter TTI. This would have to be further studied, investigating impacts and checking if there is any need for this .

The TDD requirement related to transmit ON/OFF power should be further looked in, potential impact on transmitter transient period should be checked with the new shorter TTIs. Same remark with the time alignement error, even if from first thought we don’t expect really any major impact.
Frequency error should probably be mueasured over the new shorten TTIs, to be further discussed. 

As same performance level is expected with the shorten TTIs, EVM requirements should not be impacted. But this would have to be confirmed, especially if there is any update to the RE power control dynamic range. 

Unwanted emissions and transmitter intermodulation are not timing dependent. They should not been impacted so by the introduction of this new feature.

Proposal 2: Output power dynamics requirements should be further studied, transmitter transient and time alignment error would be checked. Frequency error measurement window might be reconsidered.Other BS RF transmitter requirements should not be impacted.

2.2.3 Receiver requirements

The definition of new TBS for shorten TTI would impact REFSENS, Dynamic Range and In-Channel selectivity requirements: those are specified considering a SNR value for which 95% throughput is guaranteed for a certain FRC. So, if TBS are updated, that would most likely impact SNR values for those Rx requirements. 
Nevertheless, only SNR value would be changed, all other parameters used to specify those requirements won’t change (e.g. bandwidth, implementation margin, desens, …). Moreover, a BS supporting the new shorten TTIs would have to support the legacy TTI anyway. There is no specific need to have distinct requirement for e.g. REFSENS 
Considering those aspects, it doesn’t look necessary to specify new requirements, the radio RF performance won’t be better characterized by doing so, and that would just increase testing effort. We would propose so to not specify any new REFSENS, Dynamic Range and In-chanel selectivity requirements.
Of course, changing TBS would impact largely demodulation requirements, but that’s not the scope of this contribution.

ACS, blocking, spurious emission and receiver intermodulation are requirements based on REFSENS and their respective desens values don’t depend on TTI. Those requirements should not be impacted so.
Proposal 3: There should not be any impact on BS RF receiver requirements.
3 Conclusion
In this contribution we present a high level overview of the features introduced with the new work item shortened TTI and processing time reduction. We evaluate the features from a BS RF requirements perspective. Our initial analysis for further comment is captured in the following proposals.
Proposal 1: No impact on bands and channel arrangment is expected.

Proposal 2: Output power dynamics requirements should be revisited, transmitter transient and time alignment error should be checked. Frequency error measurement window might be reconsidered. Other BS RF transmitter requirements should not be impacted.

Proposal 3: There should not be any impact on BS RF receiver requirements.

Following Table 1 gives an overview of potential impact or requirements to be further studied.
	Type
	Section
	Requirements
	Impacts

	General
	Bands and channel arrangement
	
	No impact expected

	Tx requirements
	Output power
	
	No impact expected

	
	Output power dynamic
	RE power control dynamic
	To be further studied

	
	
	Total power dynamic range
	No impact expected

	
	
	NB-IoT RB power dynamic range
	No impact expected

	
	Transmit ON/OFF
	Transmitter OFF power
	No impact expected

	
	
	Transmitter transient period
	To be further studied

	
	Transmit signal quality
	Frequency error
	Measurement window?

	
	
	EVM
	To be further studied

	
	
	Time alignment error
	To be further studied

	
	
	DL RS power
	No impact expected

	
	Unwanted Emissions
	
	No impact expected

	
	Transmit Intermodulation
	
	No impact expected

	Rx requirements
	
	
	No impact expected


Table 1: sTTI impacts on BS RF requirements overview
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