
[bookmark: _GoBack]TSG-RAN WG1 #87	R1-1613116
Reno, NV, USA, November 14 – 18, 2016

Source:	Ericsson, T-Mobile USA, Telstra, Samsung, AT&T, Sprint, Xilinx, Intel, NTT DOCOMO
[bookmark: Title]Title:	Channel model for evaluation of Rural scenario
[bookmark: Source]Agenda Item:	7.1.7
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
The Rural deployment scenario for NR evaluations is described in section 6.1.3 of TR 38.913 [1]. Key attributes for this scenario are given in Table 6.1.3-1, copied below for convenience. 
Table 6.1.3-1: Attributes for rural scenario [from TR 38.913 v0.4.0]
	Attributes
	Values or assumptions

	Carrier Frequency NOTE1
	Around 700MHz or  Around 4GHz (for ISD 1)
Around 700 MHz and Around 2 GHz combined (for ISD 2)

	Aggregated system bandwidth
NOTE2
	Around 700MHz: Up to 20MHz(DL+UL) NOTE3
Around 4GHz: Up to 200MHz (DL+UL)

	Layout
	Single layer:
- Hex. Grid

	ISD
	ISD 1: 1732m
ISD 2: 5000m

	BS antenna elements NOTE4
	Around 4GHz: Up to 256 Tx and Rx antenna elements
Around 700MHz: Up to 64 Tx and Rx antenna elements

	UE antenna elements NOTE4
	Around 4GHz: Up to 8 Tx and Rx antenna elements
Around 700MHz: Up to 4 Tx and Rx antenna elements

	User distribution and UE speed
	50% outdoor vehicles (120km/h) and 50% indoor (3km/h), 10 users per TRP

	Service profile
	NOTE:	Whether to use full buffer traffic or non-full-buffer traffic is FFS. For certain KPIs, full buffer traffic is desirable to enable comparison with IMT-Advanced values.



In RAN1#86, additional evaluation assumptions were agreed based on R1-168547 [2]. For the Rural scenario, the channel model is agreed as “ITU Rural”. This refers to the RMa channel model from the IMT-Advanced channel model [3] (also described in 36.814). This model supports the frequencies specified by 38.913 as well as modeling of vehicle penetration loss (see the Baseline evaluation configuration in Table 8-2 of [3]). However, as identified in RAN1#86bis ([4],[5]), the agreed model does not support the required outdoor to indoor propagation or the elevation angle modeling necessary to support the large number of antenna elements in this scenario. 
Proposals for addressing this issue were treated in RAN1#86bis ([5] and [6]) and in a subsequent email discussion but no consensus was reached. 
In this contribution we give some further background on the RMa model in TR 38.900 and discuss its applicability for NR evaluations in the rural deployment scenario.
Discussion 
The RMa model in 38.900 was introduced in RAN1#84bis [8] to address the NR evaluation needs for the rural deployment scenario in 38.913 and it has been documented in 38.900 [7]. The 38.900 RMa model is a direct copy of ITU RMa from M.2135, with two important additions concerning elevation angle modeling and outdoor to indoor modeling. The elevation angle model extension was introduced in [8] and parameterized using large cell measurements in the 1-2 GHz range together with elements reused from the 3D SCM model. In RAN1#85, also outdoor to indoor channel model parameters were agreed for 38.900 RMa [10],[11]. In [10], the building penetration loss model was validated against measurements at 825 MHz and 3.5 GHz. 
Observation 1: The 38.900 RMa model was introduced to address the NR evaluation needs for the rural deployment scenario in 38.913
Observation 2: 38.900 RMa is a direct copy of ITU RMa from M.2135, with extensions for 3D and O2I supported by measurements in large cells at low frequencies
Considering these observations, the 38.900 RMa model seems an excellent choice use when evaluating NR performance in the rural deployment scenario. 
However, during the email discussion after RAN1#86bis, some companies voiced concern about limited measurement support for the parameters in the 38.900 RMa channel model. Even though there are already agreements in place in 3GPP for these parameters, it is always important to have an open mind towards further model enhancements, e.g. due to additional measurements being brought to the attention of 3GPP. 
Furthermore, some companies were concerned about the use of a model from TR 38.900 since the title of this TR refers to models for > 6 GHz. However, RAN1 has already agreed to use model components from TR 38.900 for evaluations below 6 GHz. Thus, the link level channel models from TR 38.900 are already agreed as mandatory for NR waveform evaluations at 4 GHz (Tables A.1.1-1, A.1.1-2, and A.1.1-4 in [12] ), and for NR multiple access evaluations at 2 GHz (Tables A.1.2-1 and A.1.2-2 in [12]). There is therefore already a precedent for using 38.900 model components also below 6 GHz to meet the needs of NR evaluations. 
Observation 3: Some of the models from TR 38.900 have already been agreed by RAN1 to be used for NR evaluations below 6 GHz
Taking all this into account, the following can be considered as a compromise and way forward:
Proposal 1: Use 38.900 RMa as a starting point for NR evaluations in the rural deployment scenario also for frequencies below 6 GHz
Proposal 2: FFS on possible modifications to O2I and elevation parameters in 38.900 RMa
· Based on new measurements of O2I and 3D parameters in rural scenario
· Such modifications should be introduced to 38.900
Conclusions
Based on a review of the background of the RMa channel model in TR 38.900, and considering some of the arguments voiced during RAN1#86bis and the email discussion after this meeting, the following is proposed: 
Proposal 1: Use 38.900 RMa as a starting point for NR evaluations in the rural deployment scenario also for frequencies below 6 GHz 
Proposal 2: FFS on possible modifications to O2I and elevation parameters in 38.900 RMa
· Based on new measurements of O2I and 3D parameters in rural scenario
· Such modifications should be introduced to 38.900
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