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1	Introduction
A work item on Heterogeneous Network enhancements was introduced at the last RAN plenary [1]. One of the aspects to be considered is range expansion and consequently the introduction of DF-DC in the specifications. In this contribution the operation of DF-DC and the potential impact to the specifications is briefly discussed.
[bookmark: OLE_LINK6]2	DF-DC as a Multiflow Configuration
[bookmark: OLE_LINK222]The operation and performance of DF-DC was studied extensively during the SI and the results can be found in the TR [2] in Section 7.2.2. The performance gains in DF-DC were considered to be significant especially at the cell edge when multicarrier configurations were considered in Hetnet. 
Inter-NodeB DF-DC is illustrated in Figure 1.
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Figure 1: Illustration of Inter-NodeB DF-DC

In Figure 1, the UE receives data on two frequencies from cells in different NodeBs and therefore it is essential that both cells receive HARQ-ACK and CQI information from the UE. In the existing HS-DPCCH channel format, the HARQ-ACK and CQI information is transmitted on a single UL carrier. In Figure 1, if we assume that f1 is the carrier associated with the serving cell, the HS-DPCCH is transmitted on the uplink carrier corresponding to f1.
In the current specifications, the HS-DSCH cell associated with carrier f1 would be the serving HS-DSCH cell and the other carrier would be the assisting secondary serving HS-DSCH cell. 
In this scenario, the second NodeB receives HS-DPCCH information on the uplink carrier corresponding to f1 while transmitting on f2 on the downlink. Some salient aspect of DF-DC configuration:
· Inter-NodeB DF-DC would only be configured when the non-serving cell have the carriers f1 and f2 enabled. In addition, the f1 carriers of both cells would have to be in the active set of the UE. This requirement is similar to that for SF-DC.
· HS-DPCCH reception on an uplink frequency corresponding to f1 while transmitting on f2 on the downlink is the same operation carried out in DC-HSDPA or DB-DC-HSDPA. Therefore, the functionality for this operation already exists since Rel-8 and no new functionality needs to be specified.
· The time-reference cell can be the assisting secondary serving cell in a DF-DC configuration. The same limitations on the timing differences between the two cells apply in DF-DC as in SF-DC for both MIMO and non-MIMO configurations.
· The HS-DPCCH format would also be the same for both SF-DC and DF-DC for both MIMO and non-MIMO modes of operation
· HS-SCCH orders cannot be used to de-activate carriers in a DF-DC configuration since both cells can potentially be the time-reference cell. This aspect is also similar to that of SF-DC.
· Other aspects such as CPC, out-of-sync procedures etc., are also similar to that for SF-DC.
Therefore, the main impact to the RAN1 specifications is the notion that the serving cell and an assisting secondary serving cell can be configured together in a multiflow configuration. Both can be the time-reference cell and is determined by the RNC. 
Proposal: The configuration of a serving and assisting secondary serving HS-DSCH cell in multiflow is to be taken into account in the RAN1 specifications.
[bookmark: OLE_LINK79]3	Conclusions
In this contribution the impact of DF-DC on the RAN1 specifications is discussed briefly. It’s proposed to take the discussion into account when specifying DF-DC.
Proposal: The configuration of a serving and assisting secondary serving HS-DSCH cell in multiflow is to be taken into account in the RAN1 specifications.

4	References
[1] [bookmark: _Ref261362716][bookmark: _Ref269386579][bookmark: _Ref272239320]RP-132074, “New WI proposal: UMTS Heterogeneous Networks enhancements”, Huawei, HiSilicon, China Unicom, NSN, Alcatel Lucent, Ericsson, Qualcomm Incorporated, ZTE.
[2] 3GPP TR 25.800 V12.1.0, “Study on UMTS heterogeneous networks”

image1.png




image2.png




image3.png




image4.png




