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1 Background
Specifying the RF requirements for E-UTRA is a complex task for RAN4 and the agreed time schedule is tight. The work spans several dimensions in terms of different specification points, flexible bandwidth and multiple frequency bands. This contribution addresses the work planning and tries to identify the critical areas of the planned RAN4 work and ways of reducing the work load.
2 Discussion

The work plan for the LTE work in RAN4 was agreed at RAN4#40 in Tallinn [4]. The target dates for completion of Stage 3 LTE specifications are listed in Table 1, showing the large scope of the RF requirements that are under RAN4 mandate. Some requirements should be finalised by this meeting and completion of all requirements is set at RAN4#44. 
The task in RAN4 for LTE is complicated by the flexibility in RF bandwidth, with 7 RF bandwidths stated as a requirement for E‑UTRA in TR 25.913: 1.25, 1.6, 2.5, 5, 10, 15 and 20 MHz. A further complexity is that there are 10 frequency bands where E‑UTRA can be deployed and ultimately RF requirements need to be defined. The implication is that the work task for RAN4 spans over three “dimension”: Over a range of RF requirements, RF bandwidths and frequency bands.

Fortunately, the additional work load of defining multiple RF bandwidths and frequency bands does not apply fully to all RF requirements. Some requirements are completely independent of RF bandwidth and/or choice of frequency band, while others are impacted only to a small extent. The two right columns in Table 1 indicate the level of impact that RF bandwidth and frequency bands has on defining each parameter. Looking at the work tasks and the related table entries as a whole, it is clear that many requirements will have some impact of defining multiple RF bandwidths, in fact some has a very high impact such as out-of-band emissions, ACS and demodulation performance. 

On the other hand, much fewer requirements will be dependent on frequency bands and only the channel arrangement and numbering has a very high impact from defining multiple frequency bands. Most other requirements are more generic in terms of specifying multiple frequency bands.
2.1 Demodulation performance

One major task targeted for RAN4#44 is receiver demodulation performance and the related propagation conditions that is targeted for this meeting (RAN4#42). Choice of frequency bands could have a huge impact on the work load, since it impacts the Doppler frequency. In theory, all simulations would need to be repeated for each band if the exact same propagation condition and mobile speeds are specified.
This is in RAN4 been solved for UTRA by “re-using” the performance requirements for each new frequency band. Instead of changing the Doppler frequency for each new band, the Doppler frequency is kept the same and the mobile speed is different between bands.

If a similar concept is used for E-UTRA requirements it is reasonable to say that the impact on specifying demodulation performance from multiple frequency bands is “medium” as indicated of in Table 1. A reasonable way of setting propagation conditions for the demodulation performance is to put the bands in two groups
· Higher bands: Operating bands I, II, III, IV, VII, IX and X are in the 1700-2600 MHz range and could use one set of common Doppler frequencies for the propagation requirements.

· Lower bands: Operating bands V, VI and VIII are in the 800-900 MHz range and could use a second set of common Doppler frequencies for the propagation requirements.
Table 1 Work plan for LTE in RAN4 [1] and indicated impact of RF bandwidth and Frequency Band on specifying the listed requirements
	
	
	Planned stage 3 completion
	Dependence on:

	Requirement as listed in RAN4 work plan
	RAN4 #42
	RAN4 #43
	RAN4 #44
	RF bandwidth
	Frequency band

	Common BS and UE requirements
	
	
	
	
	

	
	Channel arrangement
	X
	
	
	Medium
	High

	BS requirements
	
	
	
	
	

	
	TX output power
	X
	
	
	
	

	
	TX frequency error
	X
	
	
	
	

	
	TX output power dynamics
	X
	
	
	
	

	
	TX out of band emissions
	X
	
	
	High
	Medium

	
	TX spurious emissions
	X
	
	
	(Low)
	Low

	
	TX intermodulation
	
	X
	
	Medium
	

	
	TX modulation accuracy
	
	X
	
	High
	

	
	RX sensitivity
	
	X
	
	Low
	

	
	RX dynamic range
	
	X
	
	Low
	

	
	RX ACS
	X
	
	
	High
	

	
	RX blocking
	
	X
	
	Low
	Medium

	
	RX intermodulation
	
	X
	
	Low
	

	
	RX spurious emissions
	X
	
	
	Low
	Low

	
	Demodulation performance requirements
	
	
	X
	High
	Medium *

	
	Measurement channels
	
	X
	
	High
	

	
	Propagation conditions
	
	X
	
	
	Low

	
	Interfering signal specification
	
	X
	
	
	

	BS test requirements
	
	
	
	
	

	
	Test models
	
	
	X
	High
	

	
	Test conditions
	
	
	X
	
	

	
	Test tolerances
	
	
	X
	
	

	
	Test procedures
	
	
	X
	Medium
	

	UE requirements
	
	
	
	
	

	
	TX output power
	X
	
	
	
	

	
	TX frequency error
	X
	
	
	
	

	
	TX output power dynamics
	X
	
	
	
	

	
	TX out of band emissions
	X
	
	
	High
	Medium

	
	TX spurious emissions
	X
	
	
	Low
	Low

	
	TX intermodulation
	
	X
	
	Medium
	

	
	TX modulation accuracy
	
	X
	
	High
	

	
	RX sensitivity
	
	X
	
	Medium
	Medium

	
	RX dynamic range
	
	X
	
	Low
	

	
	RX ACS
	X
	
	
	High
	

	
	RX blocking
	
	X
	
	Low
	Medium

	
	RX intermodulation
	
	X
	
	Low
	

	
	RX spurious emissions
	X
	
	
	Low
	Low

	
	Demodulation performance requirements
	
	
	X
	High
	Medium *

	
	Measurement channels
	
	X
	
	High
	

	
	Propagation conditions
	
	X
	
	
	Low

	
	Interfering signal specification
	
	X
	
	
	

	RRM requirements
	
	
	
	
	

	
	Standby mode tasks
	
	X
	
	Medium
	

	
	RRC idle mode
	
	X
	
	Medium
	

	
	RRC connection control
	
	
	X
	Medium
	

	
	UE measurement procedures
	
	
	X
	Medium
	

	
	Measurement performance requirement aspects
	
	X
	
	Medium
	Medium

	EMC requirements
	
	
	
	
	

	
	BS EMC
	
	
	X
	Low
	Low

	
	UE EMC
	
	
	X
	Low
	Low


3 Conclusion
Since the complexity of specifying LTE depends quite heavily on the number of RF bandwidths to specify, it would be beneficial for the progress of the work item to limit the number of bandwidth options in a first round. It is proposed to not include the lowest bandwidth options for unpaired spectrum (< 5 MHz) in a first round of specification drafting. As pointed out in [2], it is however necessary to include the highest RF bandwidth (20 MHz) in order to make sure that the specification is complete from a verification point of view. This implies that work could start with 5, 10 and 20 MHz and in addition with 1.6 MHz for unpaired spectrum.
It is not of the same importance to reduce the number of frequency bands for the first set of simulations for defining requirements in RAN4. If the principle for propagation conditions is applied as outlined above, an efficient way forward may be to select on the order of 4 bands from the “high band” group as a starting point for simulations. For performance requirements they give same work load as a single band and for the other requirements, the work load of specifying 4 bands is very reasonable. A suitable starting point is Band I, III, IV and VII.
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