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1 Introduction
In the RAN#71 meeting a new study item “Further enhancements to Coordinated Multi-Point Operation (CoMP) for LTE” was approved [1]. The main objective of the study item is to identify and evaluate the performance benefits of the following enhancements related to coordinated multi-point schemes:

· Support of non-coherent joint transmission (JT) (e.g. support of MIMO layers transmission by the different transmission points in the single-user MIMO)

· Extension of beamforming and scheduling coordination (CS/CB) for Rel-13 FD-MIMO on the transmission points

For the evaluation of the above enhancements it has been proposed to focus on the dense deployment scenarios with ideal and non-ideal backhaul links. In this contribution we provide our views on the evaluation scenarios that should be considered in the study.
2 Deployment scenarios
In the previous studies on CoMP operation for LTE [2-3] several deployment scenarios and corresponding evaluation assumptions were introduced. The considered scenarios are mainly focused on the deployments with outdoor TPs with relatively large ISD. In addition the previous CoMP evaluations has focused on the two-dimensional propagation environments without FD-MIMO support. The FeCoMP evaluations require dense deployment of the TPs and 3D propagation environment, therefore, the existing CoMP scenarios and assumptions in general case are not applicable for Rel-14 FeCoMP study. To proper address the objectives of the FeCoMP study item, the new deployment for FeCoMP evaluations should be introduced. 
Scenario A: Indoor hotspot scenario

The “indoor hotspot” deployment scenario is one of the possible dense deployment scenarios that should be considered for FeCoMP evaluations. The deployment consists of the multiple low power nodes deployed on the regular grid inside of the building. The building may contain one to two floors and corresponds to the office or shopping mall environment. The overlaid macro cell layer in such scenario is typically not considered and the evaluations are focused on the small cell layer only. 
The indoor hotspot scenario was already considered in the previous RAN1 studies and already supports the dense deployment cases with 2D propagation environment. More specifically, according to [4], the dense “indoor hotspot” deployment scenario may consist of 4 low power nodes (TP) with ISD of 30 meters. For FeCoMP evaluations the existing assumption of 4 TPs can be reused for evaluation. In addition, deployment of 8 TPs with ISD of 20 meters can be also considered as denser indoor hotspot scenario.  The possible TP layouts of the proposed indoor hotspot scenarios are shown in Figure 1. 
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Figure 1: Possible TP layouts for evaluation of FeCoMP in Scenario A
Proposal:

· Evaluation of the CoMP enhancements should consider “indoor hotspot” deployment scenario with 4 TPs and 8 TPs as shown in Figure 1 with ISD of 30 and 20 meters respectively
· The “indoor hotspot” scenario may consider modelling of the multiple (e.g. two) floors 
Scenario B: Non co-channel urban macro with small cells
The “Non co-channel urban macro with small cells” scenario considers outdoor deployment of the macro cells with ISD of 500m. The macro cell layer is complemented with outdoor small cell layer to provide traffic offloading for the UEs in the hotspot areas. The macro layer is deployed in the low frequency band (2GHz), while the micro cell layer at the high frequency band (3.5GHz). The hotspot areas for UE is modelled as circular area with radius of 100 meters, where the density of the UEs are increased. The TP as well as UEs can be randomly dropped in such hotspot area subject to the minimum distance constraints for TP-to-TP and TP-to-UE links.
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Figure 2: Possible TP layouts for evaluation of FeCoMP in Scenario B
The non co-channel urban macro with small cells scenario was already considered in the previous RAN1 studies on FD-MIMO enhancements and supports 3D propagation environment. More specifically, according to [5], such deployment scenario may consist of 4 low power nodes (TP) in the hotpot area and may be considered as the dense deployment scenario for FeCoMP evaluations wrt to the small cell layer. Since the macro and small cell layers are non co-channel, the modelling of the macro or small cell layer may not need to be considered after association of the UEs to the TPs. The possible TP layout for the proposed “Non co-channel urban macro with small cells” scenario is shown in Figure 2. 
Proposal:

· Evaluation of the FeCoMP enhancements should consider “Non co-channel urban macro with small cells” as shown in Figure 2 with circular hotspot areas for the UEs and small cell layer TPs dropping
· The modelling of the macro or small cell layer can be disabled after association of the UE to TPs
Scenario C: Urban micro scenario

The “urban micro” may be consider as dense deployment scenarios wrt to deployment of the macro nodes. The scenario consist of outdoor deployment of the macro cells only with ISD of 200m. The antenna height macro cell layer is assumed to be below rooftops.
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Figure 3: Possible TP layouts for evaluation of FeCoMP in Scenario C
The “urban micro” scenario was already considered in the previous RAN1 studies on FD-MIMO enhancements and supports 3D propagation environment. More specifically, according to [5], such deployment scenario supports the required ISD of 200 meters and therefore can be used for FeCoMP study. The possible TP layout for the “urban micro” scenario is shown in Figure 3.
Proposal:

· Evaluation of the FeCoMP enhancements should consider “Urban micro” scenario as shown in Figure 3 with ISD of 200 meters

3 Backhaul link assumptions
In Rel-11 CoMP study item [2] the scenarios assumes deployment of RRHs connected with the close-to-ideal backhaul links. Under this assumptions the backhaul link capacity constraints and possible backhaul link delays were not considered in the evaluations. In Rel-12 CoMP [3] the backhaul link delays were introduced to support the evaluation of the CoMP schemes for the inter-eNB coordination scenarios with non-ideal backhaul link. According to the objectives of the Rel-14 FeCoMP study item both ideal and non-ideal backhaul links should be considered in study, therefore, both Rel-11 and Rel-12 assumptions on the backhaul link modelling should be reused for Rel-13 FeCoMP evaluations. Table 3 summarizes the possible values of the backhaul link that should be used in Rel-14 study. We note that similar to Rel-11 and Rel-12 assumptions, the possible backhaul link constraints wrt to capacity should not be considered in the study. 
Table 1 – Objectives to be evaluated for the deployment and backhaul link assumptions
	Backhaul link type 
	Backhaul link delay
	Backhaul link capacity

	Ideal
	0 ms
	Unlimited

	Non-ideal
	3ms, 10ms, 30ms
	Unlimited


Proposal:

· Ideal and non-ideal backhaul link should be considered in the Rel-14 FeCoMP evaluations 

· Adopt backhaul link assumptions according to Table 1
4 Scenarios for FeCoMP study item objectives
To minimize the number of simulation cases, the prioritization of the deployment scenarios for different objectives of the Rel-14 study item should be considered. More specifically due to capability of supporting 3D propagation environment, FeCoMP scenarios B and C should be considered for the “Extension of beamforming and scheduling coordination (CS/CB) for Rel-13 FD-MIMO on the transmission points” objective. The indoor hotspot could be considered for the non-coherent JT evaluations. 
Some prioritization of the backhaul link delay assumption may be also considered. For example, the non-coherent JT can be evaluated first using the ideal backhaul link and if sufficient gains are found the evaluation may continue with non-ideal backhaul links. The “Extension of beamforming and scheduling coordination (CS/CB) for Rel-13 FD-MIMO on the transmission points” may consider the ideal and non-ideal backhaul link cases given that the existing CoMP NIB link framework doesn’t support FD-MIMO based coordination.
The number of antenna port for TP can be also clarified for each objectives as shown in Table 2.
Table 2 – Objectives to be evaluated for the deployment and backhaul link assumptions
	Related channel model scenarios
	FeCoMP scenario
	Backhaul link assumptions

	Non-coherent joint transmission (JT)
	Scenario A: Indoor hotspot with 4 or 8 TPs

Scenario B: Non co-channel urban macro with small cells
2 or more antenna ports at the TP
	Ideal backhaul link as a starting point. 
If sufficient gains are shown the non-ideal backhaul link can be evaluated.

	CS/CB for FD-MIMO
	Scenario B: Non co-channel urban macro with small cells
Scenario C: Urban micro
2 or more antenna ports at the TP
	Ideal and non-ideal.


Proposal:

· To focus the Rel-14 evaluation work for FeCoMP adopt the evaluation of the specific objectives in the specific scenarios according to Table 2
Summary
In this contribution we provide our views on the evaluation scenarios that should be considered in the study. The following proposals were made:
· Evaluation of the CoMP enhancements should consider “indoor hotspot” deployment scenario with 4 TPs and 8 TPs as shown in Figure 1 with ISD of 30 and 20 meters respectively
· The “indoor hotspot” scenario may consider modelling of the multiple (e.g. two) floors 

· Evaluation of the FeCoMP enhancements should consider “Non co-channel urban macro with small cells” as shown in Figure 2 with circular hotspot areas for the UEs and small cell layer TPs 

· The modelling of the small cell or macro cell layer can be disabled after association of the UE to TPs

· Evaluation of the FeCoMP enhancements should consider “Urban micro” scenario as shown in Figure 3 with ISD of 200 meters

· Ideal and non-ideal backhaul link should be considered in the Rel-14 FeCoMP evaluations 

· Adopt backhaul link assumptions according to Table 1
· To focus the Rel-14 evaluation work for FeCoMP adopt the evaluation of the specific objectives in the specific scenarios according to Table 2 
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