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Introduction
[bookmark: OLE_LINK156][bookmark: OLE_LINK157][bookmark: OLE_LINK77][bookmark: OLE_LINK87]At RAN#75 meeting, Study Item on Self Evaluation towards IMT-2020 submission was approved [1], the self evaluation will provide the performances towards all the ITU-R IMT-2020 requirements. At RAN#81 meeting, the preliminary self evaluation results of 5G are provided [2] and the evaluation results are captured in TR 37.910[3]. Under Indoor Hotspot-eMBB,  area traffic capacity evaluation is provided only for NR. Remaining open issues include [4]:
The evaluation results for eMBB spectral efficiency with ideal channel estimation need to be updated with realistic channel estimation. The LTE part evaluation is to be provided in the test environments not yet evaluated (i.e. other than Rural – eMBB and Urban Macro – mMTC). Further clarification of evaluation assumptions e.g. interference error modeling is needed.
[bookmark: OLE_LINK441][bookmark: OLE_LINK442]In this document, the evaluation results on the area traffic capacity in Indoor Hotspot-eMBB based on Rel-15 LTE are provided to evaluate whether it can meet the technical performance requirements.
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]Evaluation methodology and assumption
[bookmark: OLE_LINK439][bookmark: OLE_LINK438][bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK47][bookmark: OLE_LINK46]According to the evaluation methodology of Report ITU‑R M.2412 [5], the area traffic capacity can be calculated by average spectral efficiency SEavg through equation in [6] (this KPI is only applied to Indoor Hotspot-eMBB).
Carea = ρ × W × SEavg
[bookmark: OLE_LINK59][bookmark: OLE_LINK69][bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK244][bookmark: OLE_LINK90][bookmark: OLE_LINK91]The TRxP density (TRxP/m2) can be calculated according to the network layout defined in 8.3.1 of Report ITU‑R M.2412 [5], such as 0.002 for the 12 TRxPs topology and 0.006 for the 36 TRxPs topology. The area traffic capacity can be calculated based on proper bandwidth to demonstrate the achievement for the requirement of the ITU-R.
[bookmark: OLE_LINK446][bookmark: OLE_LINK447][bookmark: OLE_LINK754][bookmark: OLE_LINK755]According to the discussion in RAN1#94 meeting, for TDD mode, the bandwidth W for the calculation of area traffic capacity is effective bandwidth considering the TDD subframe configuration. For TDD subframe configuration in our evaluation, which is DSUUD, S (11D: 1GP: 2UL), the ratio of DL effective bandwidth to system bandwidth is 0.5643.
Evaluation results
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK448][bookmark: OLE_LINK449]Considering the various bandwidth at 4GHz, according to the simulation assumptions and evaluation results of the DL average spectral efficiency of the Indoor Hotspot-eMBB in our companion contribution [7], the preliminary evaluation results of area traffic capacity are provided in Table 1.
Note: The maximum supported aggregation bandwidth for LTE is 640MHz, which is aggregated by 32 component carriers with 20MHz bandwidth. 
[bookmark: OLE_LINK76][bookmark: OLE_LINK97][bookmark: OLE_LINK142][bookmark: OLE_LINK147][bookmark: OLE_LINK1]Table 1 Area traffic capacity evaluation for 12 TRxPs
	[bookmark: OLE_LINK743][bookmark: OLE_LINK744][bookmark: OLE_LINK348][bookmark: OLE_LINK349]Test environment
	Duplex scheme
	[bookmark: OLE_LINK106]DL CSI measurement
	[bookmark: OLE_LINK103][bookmark: OLE_LINK105]TRxP and UE antenna Config.
(M,N,P,Mg,Ng;Mp,Np) at TRxPs
	Require-
ment
[Mbps/m2]
	SEavg
[bit/s/Hz/TRxP]
	Band-width
[MHz]
	[bookmark: OLE_LINK758][bookmark: OLE_LINK759]Area traffic capacity
[Mbps/m2]

	[bookmark: _Hlk521054871][bookmark: _Hlk521487332]12 TRxPs Config. A, 4GHz
InH-A
	FDD
	[bookmark: OLE_LINK130][bookmark: OLE_LINK131]Non-precoded CSI-RS  based
	[bookmark: OLE_LINK250][bookmark: OLE_LINK251][bookmark: OLE_LINK333][bookmark: OLE_LINK336][bookmark: OLE_LINK337][bookmark: OLE_LINK340]32T/4R, (8,16,2,1,1;4,4)
	10
	9.77
	520
	10.1608

	
	[bookmark: OLE_LINK7][bookmark: OLE_LINK25]TDD
DSUUD
	SRS and Non-precoded CSI-RS  based
	32T/4R, (4,4,2,1,1;4,4)
	
	10.45
	640
	7.55

	[bookmark: _Hlk521600089]
	
	SRS and Precoded CSI-RS  based
	32T/4R, (4,4,2,1,1;4,4)
	
	10.39
	640
	7.50


[bookmark: OLE_LINK504][bookmark: OLE_LINK505][bookmark: OLE_LINK384][bookmark: OLE_LINK385][bookmark: OLE_LINK388][bookmark: OLE_LINK760][bookmark: OLE_LINK761][bookmark: OLE_LINK762][bookmark: OLE_LINK763][bookmark: OLE_LINK2][bookmark: OLE_LINK6][bookmark: OLE_LINK153][bookmark: OLE_LINK154][bookmark: OLE_LINK305][bookmark: OLE_LINK306]Observation 1: The ITU requirement on area traffic capacity can be met by LTE in FDD mode.
Observation 2: The ITU requirement on area traffic capacity cannot be met by LTE in TDD mode under current UL/DL configuration and simulation assumptions applied in this contribution.
Conclusion
In this contribution, the preliminary LTE evaluation results on area traffic capacity of Indoor hotspot-eMBB are provided. There are the following observations:
[bookmark: OLE_LINK172][bookmark: OLE_LINK173]Observation 1: The ITU requirement on area traffic capacity can be met by LTE in FDD mode.
Observation 2: The ITU requirement on area traffic capacity cannot be met by LTE in TDD mode under current UL/DL configuration and simulation assumptions applied in this contribution.
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