Page 1

3GPP TSG RAN WG1 Meeting #72bis

R1-131578
Chicago, USA, 15th – 19th April 2013
Source:
QUALCOMM Incorporated

Title:
TP for Section 7.2.2 on Range Expansion for Multicarrier Deployments
Agenda item:

6.3.3
Document for:
Text Proposal
1
Introduction

In TSG-RAN#57 a new study item, “Study on UMTS Heterogeneous Networks”, was approved [1]. In this contribution we provide a text proposal on Range Expansion for Multicarrier Deployments to the Technical Report [2].

2
Text Proposal

[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

7
Solutions and Techniques

7.2 Range Expansion
In heterogeneous networks, most of the gains stems from the offloading of the Macro users to the LPNs. On the other hand, in an interference limited system, it is desirable for the UE to be served by the cell from which it receives the strongest signals. Therefore, offloading from the Macro to the LPNs through range expansion needs to be carefully considered. 

In a heterogeneous network, Macro cells with larger transmit powers than the LPNs cause more interference and have larger coverage areas. In some deployment scenarios, the LPN could be over-shadowed by the Macro cell; consequently, there would be limited offloading capability.

From the system performance perspective, it is desirable to evenly distribute the UEs among all cells in the system. This can be achieved by extending the range of the LPNs to cover a larger part of the cell and is referred to as Range Expansion.
7.2.1 Range Expansion in Co-Channel Deployments

7.2.2 Range Expansion for Multi-Carrier Deployments
The scenarios for multi-carrier deployment and the associated Multiflow configurations are listed in Table X

Table X: Multicarrier Scenarios and the associated Multiflow configurations

	Scenario
	Macro cell
	LPN (Low-Power Node)
	Multiflow configuration

	1
	F1+F2
	F2
	SF-DC,
DF-DC*
DF-3C

	2
	F1+F2
	F1+F2
	SF-DC,
DF-DC,
DF-3C,
DF-4C







*DF-DC is described in Section 7.2.2.3
7.2.2.1
Scenario 1: Macro cells and LPNs have only 1 shared carrier

Figure xx illustrates the coverage of Macro cells and LPN for scenario 1, when Macro cells and LPNs have only 1 shared carrier. On the shared carrier – F2, there are range expansion techniques similar to those that are applicable in the co-channel scenario that could be used so that more UEs can be offloaded from the Macro cells to the LPNs.
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Figure xx: Scenario 1: Macro cells and LPNs have 1 shared carrier
When the UE is within the coverage region of the LPN on F2 (through offloading or otherwise), it is also within the coverage area of the Macro cell on F1, since there is no interference between the Macro cell and the LPN on F1. In this scenario, the Multiflow configuration DF-DC can be used to obtain significant performance benefits. The UE in a DF-DC configuration would be served by the Macro cell on F1 and by the LPN on F2 simultaneously. More details about DF-DC are given in Section 7.2.2.3.
When the UE is within the SHO region between the Macro cell and the LPN on F2, then the UE would also be in the coverage region of the Macro cell on F1. In this case, the Multiflow configuration DF-3C can be considered to further improve user throughput, where the UE is served by all 3 cells simultaneously.

7.2.2.2
Scenario 2: Macro cells and LPNs have 2 shared carriers

Figure xx illustrates the scenario where the Macro cells and the LPNs have 2 shared carriers. 
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Figure xx: Scenario 2: Macro cells and LPNs have 2 shared carriers
In this scenario, Macro power reduction could be used as a range expansion technique to extend the coverage of the LPNs. This scheme effectively partitions resources between LPNs and Macro cells in the frequency domain. As the Macro cell transmit power is lowered on one carrier, the DL coverage of the LPNs on that carrier automatically expands while coverage decreases for the Macro cell. The power of all common channels and dedicated channels for the Macro on that carrier is also reduced proportionally. The coverage regions of Macro and LPN are illustrated in Figure xx. 
Impact on Downlink Coverage 
· Macro UEs at the cell centre would not see much of a reduction in their geometries, while cell edge UEs may see some reduction. Indoor UEs that are predominantly noise limited may experience some reduction in the geometry on the range expansion carrier. However, these UEs would typically change their serving cells to the carrier for which the power is not reduced.

· All Macro UEs will enjoy more frequent scheduling on the range expansion carrier due to offloading of UEs to LPNs.
· Reducing Macro cell power also reduces interference to neighbouring UEs served by other Macro or LPNs, which can improve overall system throughput.
As seen in Figure xx, there are 2 different SHO regions for each frequency: SHO1 on F1 and SHO2 on F2. DF-DC or DF-3C can be used for UEs in these regions to further improve cell-edge performance. In addition, DF-DC can be used for UEs located between the two SHO regions. 
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Figure xx: Macro power reduction as a range expansion technique
7.2.2.3
Dual-Frequency Dual-Cell (DF-DC) operation

In the DF-DC Multiflow configuration, the UE receives data from two nodes (Macro or LPNs) simultaneously on two difference frequencies. This is illustrated in Figure xx.
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Figure xx: Dual-Frequency Dual-Cell
In the figure, it is seen that the UE receives data on frequencies F1 and F2 from different cells. The cells could be Macro cells or LPNs. Both cells receive HARQ-ACK and CQI information on the HS-DPCCH channel from the UE transmitted on a single UL carrier that corresponds to the serving HS-DSCH cell. 

If the serving cell corresponds to F1, then it is essential that the UE is in soft handover between the two cells on that carrier. The uplink would therefore be power controlled by both the nodes by transmitting F-DPCH on F1 as in legacy operation. Data transmission for the non-serving cell would occur on F2, similar to Rel-8 DC operation.
It is important to note that when compared to Single-Frequency Dual-Cell (SF-DC) operation, there is no requirement for UE interference rejection as DF-DC operates on two different frequencies, therefore, DF-DC operations are feasible for single receive antenna UEs as well.

[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]
3
Conclusions

It is proposed to agree to and capture the text proposal on the Range Expansion for Multicarrier Deployments as presented in this document to the UMTS Hetnet TR [2].
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