3GPP TSG-RAN WG3 #75






R3-120061
Dresden, Germany , 6th – 10th Feburary 2012



Agenda item:
22
Source: 
Huawei
Title: 
RAN3 Impact of Multiflow
Document for:
Discussion
1 Introduction
At RAN#54, a new work item ([1]) was established for the study on HSDPA multiflow transmission (MF-HSDPA), and this feature helps to improve the throughput of cell edge users, as it allows the UE to receive HSDPA data from multi cells from one or more frequencies.
In this paper, we give some analysis on potential impact on RAN3.
2 Discussion
2.1 RAN1 and RAN2 progress on Multiflow
RAN1:

In RAN1, the issues of channel structure, multiflow configuration options and timing are mainly discussed.

At the last RAN1#67 meeting, there are following agreements according to [2].

Agreements:

· The HS-DPCCH design for HSDPA Multiflow does not reduce the Node B processing time from HARQ-ACK to HS-SCCH for neither the assisting cell nor the cell being assisted, for both MIMO and non-MIMO cases.

Study further until RAN1#68:

· If the following two bullets can be agreed, dual HS-DPCCH solution will not be considered further:

· Timing compression is handled entirely by reducing the UE processing time at least in the non-MIMO cases

· Details FFS

· For MIMO cases, timing compression is handled by implementation-dependent scheduling (e.g. additional HARQ process and/or TTI skipping (with or without changes to max soft buffer size?)) and/or at the UE

· Details FFS

· If the above two bullets cannot be agreed, dual HS-DPCCH solution can equally be considered. 
Agreement: 

· Cases 1 to 4 are supported at least for non-MIMO. 
	Case
	Name
	
	Illustration

	1
	Intra-site SF-DC
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	2
	Inter-site SF-DC
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	3
	Intra-site DF-4C
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	4
	Inter-site DF-4C
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Regarding to the first agreement, there is almost no impact on RAN3 except some configuration consideration. In our opinion, there is impact on RAN3 due to the second agreement, i.e. RAN3 design is required to be based on the second agreement.
RAN2:

In RAN2, there are many issues being discussed, such as multiflow definition, mobility aspects, data split options, and etc. 
At the last RAN2#76 meeting, there are following agreements according to [3].
Agreements:
- Multiflow operations will be limited to Cell_DCH state.
- Reuse the same definition of "Serving HS-DSCH radio link" and "Serving HS-DSCH cell" as in the current stage 2
Agreements:

RLC data split is adopted as data split option for inter-NodeB aggregation.

PDCP split will not be considered any more.

The RNC-centric RLC data split option should always be allowed.

If any UE-centric solution is agreed, it should be possible for the network to enable/disable it.

If any UE-centric solution is agreed, it should be possible to combine UE-centric and RNC-centric RLC data split solutions.

UE solutions will be considered further.

It is seen that a few conclusions are made in RAN2, and companies still need more time to discuss issue such as data split solutions, mobility solutions.

2.2 RAN3 impact of multiflow
In this paper, we provide analysis on RAN3 impact based on SF-DC and DF-4C schemes, and RLC data split solution is assumed to be adopted.
2.2.1 Cell capability of multiflow
Multiflow is a Rel-11 feature and needs new capability indication of the UE and the network. From network side, it is proposed to include the normal capability indications in AUDIT RESPONSE and RESOURCE STATUS INDICATION, and in addition indicate which local cells can work together as multiflow.
Take SF-DC as an example (shown in figure 1), there are 7 sites and each with 3 local cells, and all cells are on the same frequency. When cell-11, cell-12 and cell-13 are set up, NodeB-1 is required to inform RNC of SF-DC capability so that the RNC could configure the UE in SF-DC operation, e.g. UE has cell-11 and cell-12 as SF-DC serving cells, otherwise SF-DC operation is not configurable for UE.
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Figure 1: multiflow scenarios

2.2.2 Radio link configuration of multiflow
In order to support activating/deactivating multiflow operation, it is proposed to update the current messages to handle the secondary serving cells of multiflow, such as RADIO LINK SETUP, RADIO LINK ADDITION, RADIO LINK RECONFIGURATION and etc.

It is noted that the modifications should not bring any additional messages, i.e. the same amount of messages as for single cell operation today, and it is proposed to consider the same structure of information elements and procedures of DC-HSDPA.
2.2.3 Other impacts
As mentioned in 2.1, there may be impact on RAN3 due to RAN2 discussion and solutions, for example, when discussing the data split solutions for Inter-NodeB multiflow, some companies suggested that the NodeB can inform the RNC of buffer status or transmission status to help RNC have a “smart” data split decision, which may need signalling change on Iub interface.
The other issue is HS-SCCH allocation under Inter-NodeB multiflow scenario. Today the NodeB decides how many HS-SCCHs should be allocated to the UE, and the rules are defined in RAN1, for example, if UE is configured with DC-HSDPA, then UE is capable of monitoring maximum 4 HS-SCCHs on each serving cells and maximum 6 HS-SCCHs on all serving cells.
However if the UE is configured with Inter-NodeB SF-DC, the serving NodeBs may allocate wrong num of HS-SCCHs to the UE, for example, each NodeB allocates 4 HS-SCCHs and total 8 HS-SCCHs, which may exceeds UE’s capability of handling HS-SCCH. In order to solve the issue, network may be limited to HS-SCCH allocation on serving NodeBs of multiflow.
3 Conclusion

In this paper, we provide the latest RAN1 and RAN2 progress on the multiflow, and it is seen that not much conclusions were made. From RAN3 point of view, there are some issues to be considered, such as cell capability, radio link configuration, and some other impact.
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