3GPP TSG-RAN WG1 Meeting #73
R1-132530
Fukuoka, Japan, May 20th – 24th 2013
Agenda item:

5.3.6
Source:
Nokia Siemens Networks

Title:
Considerations on the SIR target settings in Multiflow
Document for:

Discussion 

1
Introduction

In this contribution we expand the discussion of [3] on solutions to ensure reliable reception of the HS-DPCCH when a UE is in SF-DC Multiflow in a HetNet scenario where there is a UL imbalance present.

2 
SF-DC in HetNet
As is well known, in Multiflow the UL HS-DPCCH needs to be received by both cells, in order to provide feedback for the DL HARQ processes of both downlinks. In HetNet, this may be difficult because of the UL mismatch problem.

Obvious ways to increase the reliability or range of the HS-DPCCH are to desensitize the UL of the LPN effectively reducing the UL mismatch, or to boost the HS-DPCCH selectively. Further, increasing the SIR target was proposed in in [Huawei R1-131483] in combination with adjusting the E-DPCH power levels. Those techniques are based on studies as conducted in e.g. [1] where the relation between applied HS-DPCCH boosting and maximal supported UL mismatch was established for a given SIR target level, as well as [2], where it was shown how a minimal required level for the DPCCH can be maintained at the macro by increasing the SIR targets for the LPN, while adjusting the UL E-DCH boosting to not exceed needed levels. 
Also additional pilots for the HS-DPCCH have been proposed, and a comparison of the decoding performance for the HS-DPCCH when using the pilot based approach or the SIR target based approach was conducted in [3]
2.1 Asymmetric SIR target settings

The increase of the SIR target for the purpose making the HS-DPCCH available at the macro will effectively lower the UL mismatch by the same amount. Thus, by reducing cell UL capacity (by tolerating?creating more interference), the network may increase DL user experience for those users now eligible for MF in the enhanced zone where both cells can receive the HS-DPCCH. This procedure could be compared to a UE-specific UL desensitization at the LPN.
It should be noted that for legacy non-MF UEs in SHO the RNC performs macro diversity combining in UL and sets SIR targets according to the overall UL performance. For the above described user-specific SIR target boosting, the RNC will however drive the SIR target by the weaker UL of the macro, while considering maximum allowed levels as seen by the LPN, illustrated in below figure.
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Figure 1: Asymmetric SIR target setting for SF-DC Multiflow in HetNet
2.2
Reception of uneven signal levels at the NodeB
In WCDMA UL power levels of UEs are carefully controlled to arrive with about equal strength, for the reason that users will have equal target BLER, but also for reasons of receiver design.

As mentioned, the increased SIR target level for the selected UE means increased NR or less overall capacity for the LPN. It however also means that the LPN must be able to receive users which are considerably stronger than others. 
This situation, in general, is possible to handle for interference cancelling receivers. NodeBs which are equipped with those advanced receivers have higher UL capacity, which will be made known to the RNC e.g. parametrized as maximum supported NR.
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Figure 2: UL NR as the sum of UE’s UL transmissions

For the purpose of giving the network the ability to enhance SF-DC Multiflow areas, it would be necessary for the RNC to know in more detail to what extend a NodeB is able to receive uneven signal levels.
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Figure 3: NodeB receiver that is able to receive a very strong UL signal without blocking out signals at lower levels

It is evident that the RNC will be made aware of a NodeB’s ability to support a certain capacity or NR at commissioning time. Then, the RNC should be made also aware of the NodeB’s ability to support varying SIR levels, e.g. in form of the maximal allowed SIR difference for a given amount of users at a given NR.
Proposal: Discuss providing information to the RNC about the ability of a cell to support concurrent varying SIR levels
This will allow the RNC to support a set of UEs at cell edge to stay in SHO or in MF, enhancing the UEs’ mobility or DL performance in case of MF.
3
Conclusion

Increased SIR targets and refined uneven SIR target setting at the LPN based on the LPN’s receiver capability allows to enhance mobility for SHO users and DL TP for MF users. 
Proposal: Discuss providing information to the RNC about the ability of a cell to support concurrent varying SIR levels
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