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Introduction
In RAN4#51bis meeting, the text proposal on TD-LTE HeNB performance requirements was approved [1], in which the indoor scenario was mainly focused on for HeNB deployment. Afterwards, the contents were included in the updated TR ab.cde v.0.3.0 in RAN4#52 meeting [2]. However, from a general point of view, HeNB can also be allocated for small-scale enterprise solutions, which possibly refers to an outdoor hot spot model. In this contribution, an extension of channel model analysis is brought forward and it is proposed to take EVA model into consideration as well for TDD HeNB performance requirements.
Discussion
In TS 36.104 [3], there are three kinds of propagation models for multi-path fading channel, in which EPA contains 7 taps with a 410ns maximum tap delay, EVA includes 2 more taps and a little larger delay suitable for outdoor hot spots, while ETU defines a 5us maximum tap delay to imitate the typical urban model. The multi-path delay and relative power of the three models are listed in Table 2-1 to Table 2-3 respectively.
Table 2-1 Extended Pedestrian A model (EPA)
	Excess tap delay [ns]
	Relative power [dB]

	0
	0.0

	30
	-1.0

	70
	-2.0

	90
	-3.0

	110
	-8.0

	190
	-17.2

	410
	-20.8


Table 2-2 Extended Vehicular A model (EVA)
	Excess tap delay [ns]
	Relative power [dB]

	0
	0.0

	30
	-1.5

	150
	-1.4

	310
	-3.6

	370
	-0.6

	710
	-9.1

	1090
	-7.0

	1730
	-12.0

	2510
	-16.9


Table 2-3 Extended Typical Urban model (ETU)
	Excess tap delay [ns]
	Relative power [dB]

	0
	-1.0

	50
	-1.0

	120
	-1.0

	200
	0.0

	230
	0.0

	500
	0.0

	1600
	-3.0

	2300
	-5.0

	5000
	-7.0


From a general point of view, apart from indoor scenario, the application of a small-scale enterprise should also be considered for HeNB deployment, which may need an outdoor hot spot solution. Thus, in order to get a more integrated evaluation, EVA model is also recommended to studies for HeNB performance requirements. Considering the limited UE vehicle speed (no larger than 30km/h), it is suggested to reuse the performance requirements of macro eNB with a maximum Doppler frequency no larger than 70Hz [4].
Based on the analysis above, for TD-LTE HeNB demodulation performance, we propose to consider EVA model as well, so that the performance of HeNB deployed for small-scale enterprise can also be guaranteed, which helps to keep the integrity for HeNB performance test and ensure an extensive application of HeNB.

Conclusions

In this contribution, we analyzed the possible HeNB deployment scenarios in a more general point of view. Considering the integrity of HeNB performance test, apart from EPA model, it is proposed to take EVA model into consideration as well. The corresponding performance requirements are the same as those for macro eNB.
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6.4
Performance requirement

Compared with macro eNodeB, HeNB is usually deployed for indoor scenarios. The propagation conditions will contain more multi-paths with smaller multi-path delay due to the rich scattering characteristic of indoor environment. In LTE systems, which is based on multiple carrier frequencies with CP to combat the multi-path fading, the indoor demodulation performance can be expected at least as good as that under outdoor channel model. Moreover, from a general point of view, HeNB can also be deployed for small-scale enterprise solutions. An outdoor hot spot model without very large multi-path delay, e.g. EVA, should also be considered for demodulation performance.
Furthermore, UE attached to HeNB is usually considered to move at a speed no faster than 30km/h, which corresponds to a maximum Doppler frequency of about 70Hz. Thus, it is feasible to define the HeNB performance requirements by utilizing some specific macro eNodeB test cases with low speeds.
For multi-path fading propagation conditions shown in B.2 of TS36.104 [8], EPA and EVA model with a maximum Doppler frequency no larger than 70Hz is considered for TD-LTE HeNB demodulation performance and the performance requirements remain the same as that in TS36.104 [8] accordingly [24].
