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1 Introduction

A WI on UMTS HetNet enhancements was approved in RAN#62 [1].  One of the objectives of this WI is:

· Co-channel interference management - Specify solutions to mitigate UL/DL imbalance. (RAN1/2/3/4)

· A solution to ensure the reliability of HS-DPCCH and other uplink channels (DPCCH, E-DPCCH and E-DPDCH), considering the introduction of additional channels or dynamic power adjustments of control and data channels. 

· A Solution to minimize the interference generated by UEs that are not in soft handover towards macro and LPN base stations. Consider Extended Active Set and further ICIC to apply to such UEs.

· Consider support for E-DCH decoupling for Rel-12 terminals. Solutions needing new over-the-air signalling need to ensure that gains are promising and downlink control signalling transmitted by the LPN is reliable when the macro cell is the dominant cell in downlink. 

This contribution discusses some consideration for E-DCH decoupling in HetNet.
2 Discussions
Figure 1 shows a HetNet deployment with a LPN under the coverage of the macro cell.  Due to the difference in the macro and LPN transmission power, an UL-DL imbalance region exists.  A UE in the imbalance region as shown in Figure 1 has a smaller uplink path to the LPN that it is to the macro cell.  During the SI phase [2], E-DCH decoupling was proposed where the uplink E-DCH of the UE within the UL-DL imbalance region is served by the LPN whilst the downlink (HS-DSCH) is served by the macro cell since the LPN has a stronger uplink signal from this UE.  We consider some operational aspects of E-DCH decoupling in HetNet.
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Figure 1: UL-DL imbalance
In the SI, it is proposed that the trigger to activate E-DCH decoupling is the Event 1A from the UE.  Since E-DCH decoupling requires the UE to be served by more than one cell, operating E-DCH decoupling in SHO is therefore straightforward.  However, it is noted in [3] and [4] that Event 1A may not be the best trigger for E-DCH decoupling because:

1. Event 1A is based on downlink measurements while E-DCH decoupling concerns the uplink
2. The loading of the LPN needs to be taken into consideration as it may not have sufficient uplink resource to handle E-DCH decoupling.

3. There may be more than 1 LPN in the UE Active Set and the last LPN admitted to the Active Set may not be the best cell to serve the UE’s E-DCH

We therefore have the following considerations:

· The trigger for E-DCH decoupling

· Signalling to activate/deactivate E-DCH decoupling

As described previously, the trigger for E-DCH decoupling should be based on the uplink signal rather than the downlink.  Event 1A trigger typically occurs after the close to the DL boundary (see Figure 1) whereas the UE uplink transmission to the LPN becomes stronger than that to the macro cell when the UE crosses the UL boundary.  Ideally, E-DCH decoupling should occur after UL boundary, especially in the Strong Mismatch Zone (i.e. region in the imbalance region that is not in SHO region).  One way of doing this is to allow the LPN to monitor the UE uplink signal when the UE is close to the UL boundary as shown in Figure 2.  An early Event 1A can be configured such that the UE triggers this event when it is close to the uplink boundary and instead of admitting the LPN to the UE’s Active Set, the RNC can pass the UE details to the LPN so that the LPN can monitor the quality of this UE’s uplink transmission.  When the uplink signal is sufficiently good for E-DCH decoupling, the LPN can indicate to the RNC. 
Observation 1: The E-DCH decoupling is beneficial in the strong mismatch zone.
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Figure 2: Monitoring for E-DCH decoupling

After receiving an indication from the LPN on the UE’s suitability for E-DCH decoupling, the network need to signal to the UE (for Rel-12 UE) or the macro cell (for legacy UE) to activate E-DCH decoupling.  Although the UE is suitable in the uplink for E-DCH decoupling, the downlink may not be strong enough to receive the feedback (e.g. E-AGCH, E-RGCH) from the LPN.  At this point the grant commands from the LPN can be sent via the macro cell.  When both uplink and downlink are suitable, a HS-SCCH order can be sent to the (Rel-12) UE so that the UE starts accepting E-AGCH and E-RGCH from the LPN.
Proposal 1: E-DCH decoupling should be based on uplink measurements at the LPN rather than downlink measurement such as Event 1A.

It is feasible that a UE has two possible LPN candidates that can act as the E-DCH serving cell.  Therefore an HS-SCCH order to allow the UE to switch its E-DCH decoupling from one LPN to another is beneficial.  We can have an order to deactivate the UE E-DCH decoupling with a LPN and another (or same) order to activate the E-DCH decoupling for this UE with another LPN.

Proposal 2: Introduce HS-SCCH order(s) to activate/deactivate E-DCH decoupling.
3 Conclusion

In this contribution we consider some implementation issues of E-DCH decoupling.  We observe that:

Observation 1: The E-DCH decoupling is beneficial in the strong mismatch zone.

Proposal 1: E-DCH decoupling should be based on uplink measurements at the LPN rather than downlink measurement such as Event 1A.

Proposal 2: Introduce HS-SCCH order(s) to activate/deactivate E-DCH decoupling.
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