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1. Introduction
This is an additional text to the current E-DCH decoupling description which is stated in the [1]. Text which we would like to add is highlighted in yellow. Additionally all text was justified.
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

In order to minimize negative effect of DL/UL mismatch it is proposed that the LPN should be giving the UL grants/UL Tx power allocation to the UE. Two approaches are possible:

· LPN is providing grants directly to the UE (Rel-12 enhancement)

· Grants are provided to the UE through macro (applicable to legacy terminals)

Figure 18 shows the first approach, the RNC adds LPN to the UE AS. In the RL reconfiguration and RL setup procedures, the decoupling configuration parameters are provided. The same is transacted to the UE. Once the UE acknowledges the LPN addition, the LPN starts providing the UL budget to the UE. The LPN directly communicates this grant to the UE and the scheduling operation is initialized. The Serving Grant update keeps happening as long as the LPN is in the AS of the UE.
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Figure 18: Approach 1 (E-DCH decoupling for new terminals)

Figure 19 shows the second approach, the RNC adds LPN to the UE AS. In the RL reconfiguration and RL setup procedures, the decoupling configuration parameters are provided. Once the UE acknowledges the LPN addition, the LPN starts providing the UL budget to the UE. The message is shown to be routed via the RNC (although in principle a direct message could also be sent between the Node-Bs). Beyond this point, the macro communicates this grant to the UE and the scheduling operation is initialized. The Serving Grant update keeps happening as long as the LPN is in the AS of the UE.
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Figure 19: Approach 2 (E-DCH decoupling for legacy terminals)

Decoupling the UL transmission to the smaller cell enables the UL transmission to be power adjusted in such a way that it is received by the LPN only. This, in contrast to the other approach in which the macro sets the UL transmission range, is not causing high interference at the LPN, while still ensuring that the small cell is receiving the UL transmission with sufficient quality. Due to this UL transmission decoupling it is possible to utilize also macro UL resources in a more efficient way: The macro does not need to allocate an UL budget to the UE so it can be available for other UEs in macro area. 

For this operation to succeed it is assumed that the UE can receive DL channels from the LPN that pertain to E-DCH reception, such as E-HICH.

When the LPN is controlling directly or indirectly the UL grant, it must be ensured however that the UL feedback channels for the macro DL are still being received by the macro. That is, it must be ensured that the macro can receive the HS-DPCCH. However in this case we have more power headroom for HS-DPCCH boosting when E-DCH decoupling is used because E-DCH channels power is now controlled by the LPN and due to much lower path loss towards LPN those power levels are reduced. This situation is depicted on Figure 20 below. When the LPN is providing grants directly to the UE the E-AGCH is transmitted not by the macro, but by the LPN. The macro instead may transmit the E-RGCH. 

When the LPN is providing grants indirectly to the UE through the macro, it will inform the macro via the RNC about the grants that the macro can then relay to the UE via the E-AGCH or E-RGCH. There is a delay associated with the relaying of the grant. The delay can be assumed to be in the range of 50 to 200 msec. The longer the UE performs UL transmission the less relevant the delay will be. This operation can be transparent to the UE. 

Main advantage of this solution is that UE UL power is utilized in optimal way.   
The proposed decoupling method solves also an important problem with reliable reception of UL control information (E-TFCI, RSN, happy bit, in-band SI) for E-DCH transmission sent via E-DPCCH and E-DPDCH channels. In a legacy system in HetNet environment and inside the SHO area (when UL serving cell is macro and power control is dominated by LPN) important UL control information may not be reliable decoded at the serving macro cell. With E-DCH decoupling method, the LPN is simultaneously the UL serving cell and dominates UL power control for SHO UEs so the reliable detection of control channels designated to serving cell are guaranteed.
NOTE:
The solution has some commonalities with the "common E-RGCH" described in clause 7.1.7. 

[image: image3]
Figure 20: Power of E-DCH channels is controlled by LPN and in the effect there is more power headroom for HS-DPCCH boosting in order to ensure proper reception on macro side
 [---------------------------------------------------------------- TEXT END --------------------------------------------------------------]
2. Conclusions

Proposal: It is proposed to agree to and capture this additional text in the E-DCH decoupling method description which is in the current version of the TR.
3. References

[1] R1-133611, “Updated TR 25.800 v1.0.2 on UMTS Heterogeneous Networks”, Huawei
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