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1. Introduction
In 3GPP, Rel-12 work item on LTE 450 MHz band (E-UTRA Band 31) in Brazil [1] was approved at TSG RAN#57. At the RAN Plenary meeting #60 (June 2013) RAN4 has completed the core part. According to the work plan, the performance part of the work item is targeted to be completed at the RAN Plenary meeting #61 (September 2013). As is defined in [2], the downlink frequency range for the band is 462.5 MHz
–
467.5 MHz, and the uplink range is 452.5 MHz
–
457.5 MHz. Therefore 10MHz test cases cannot be applied to band 31 testing.
In this paper, we would discuss the test coverage issue for LTE450, especially focusing on demodulation requirements and CSI requirements. For RRM/RLM requirements, there are separate discussion papers presented in this meeting.
2. Discussion
Essentially, the thumb of rule for defining the demodulation/CSI requirements in RAN4 is that they are band agnostic. In that sense, the tests for demodulation and CSI requirements can be executed on any frequency supported by a UE.

For a UE supporting LTE450 with only 5MHz bandwidth, 5MHz performance requirement looks necessary for performance verification of such UEs. However, it should be noted that UEs supporting LTE 450 would likely support other frequency bands, i.e., multiple band capable UEs. Thus, UE demodulation/CSI performance can be verified on another frequency band with 20MHz bandwidth, based on a full set of performance tests including 5MHz bandwidth test cases. In short, it is not necessary to introduce any new test cases on top of existing test cases for multiband UE supporting LTE450.

On other hand, introduction of the LTE450 specific 5MHz tests may lead to a test applicability issue, i.e., should such 5MHz tests be applied only to LTE450 UEs or the other UEs even without support of LTE450? Obviously, there is no need to extend such 5MHz tests to non-LTE450 UEs. The additional test coverage is being developed under LTE450 work item and otherwise, it would increase the number of tests for all UEs regardless of support for LTE450 with no obvious justification. 

In case the UE only supports LTE450 but not any other band, such 5MHz tests could be introduced with a note in the specification to clarify that such tests are limited to UEs only supporting LTE450. For this particular case, breaking the band agnostic rule can be allowed for test coverage, since there would otherwise be a number of 10MHz tests which could not be applied to the single band LTE450 UE.
Proposal 1: Do not introduce any new demodulation /CSI requirements unless UE only supports LTE450.

Proposal 2: For UE only supporting LTE450, 5MHz demodulation/CSI requirements could be introduced with a note to clarify the test applicability (i.e., only applied to LTE450-only UEs). 

In case of a new demodulation test being needed, introduction of  theTM3 5MHz case would be sufficient to verify LTE450 UE performance. 

Considering the test setup for 5MHz case proposed in the email discussion on the RAN4 reflector and commonality to the existing 10MHz requirements, the performance gap between 5Mhz case and 10MHz case could be used to derive the 5MHz requirements on top of existing 10MHz performance requirements. It should be noted that a similar approach has been used in the past in RAN4 for deriving CA performance requirements with different bandwidth combination. With this approach, it can avoid a large variation on the impairment results due to the limited contributions compared to the case in Rel’8 for defining 10MHz requirements. Further, it can save a lot of effort in defining the performance requirements supposing 10MHz results have been well aligned in Rel’8 and the relative difference between 5MHz and 10MHz results are constant regardless of alignment or impairment results.

We performed simulations for both 10MHz alignment results based on existing requirements in 36.101 as well as 5MHz alignment results based on the assumptions proposed in the RAN4 email reflector as extracted below:

Table 1: Simulation assumptions for PDSCH Demod

	Parameter
	Value

	System bandwidth
	5 MHz

	Transmission mode
	TM3

	MIMO configuration
	2x2, low correlation

	Channel model and Doppler frequency
	EVA70

	SNR
	SNR range: [2:1:22] dB

	OCNG pattern
	OP.1 FDD

	Resource allocation
	25 PRBs

	Subframes for demodulation
	All subframes scheduled for demodulation except subframe #5

	MSC and TBS options
	R.11-2 FDD

	HARQ
	8 HARQ processes and max 4 transmissions

	Redundancy version coding sequence
	{0,1,2,3}

	Feedback mode
	[PUCCH 1-0]

	Feedback periodicity & delay
	Feedback periodicity: 5 msec; Feedback delay: 8 msec

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Physical channels transmitted
	PSS/SSS/PBCH

	PCFICH
	CFI = 3

	PCFICH/PDCCH detection
	Not considered

	Tx EVM
	6% in both alignment and impairment simulations

	Noc at antenna port
	-98 dBm

	Cyclic prefix
	Normal

	Simulation length
	20000 sub-frames at minimum


 The simulation results are presented in Figure 1 as below:
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Figure 1: TM3 alignment results for 5MHz and 10MHz

According to the simulation results, it can be noted that the performance difference is marginal (roughly 0.2dB better for 5MHz due to slightly lower MCS) thanks to the similar effective coding rate and same modulation schemes for 5MHz and 10MHz cases.

Thus, the SNR and relative throughput requirements for 10MHz can be directly reused for 5MHz case considering the minor difference seen in our simulations.

Proposal 3: For LTE450-Only UEs, 10MHz PDSCH demodulation requirements for TM3 can be reused for 5MHz case.

3. Conclusions

This contribution presented the discussion on the test coverage for LTE450 UEs. In addition the alignment results are presented for deriving the performance requirements. The following proposals are presented for consideration:
Proposal 1: Do not introduce any new demodulation /CSI requirements unless UE only supports LTE450.

Proposal 2: For UE only supporting LTE450, 5MHz demodulation/CSI requirements could be introduced with a note to clarify the test applicability (i.e., only applied to LTE450-only UEs). 

Proposal 3: For LTE450-Only UEs, 10MHz PDSCH demodulation requirements for TM3 can be reused for 5MHz case.
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