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1 Introduction
During RAN#56, a study item (SI) was initiated on UMTS Heterogeneous Networks [1]. In this contribution, we provide a text proposal (TP) for section 7.1.2 in [2]. The proposed text is based on that provided in [3] as well as the outcome of the post-RAN1#72 e-mail discussion [72-37].
2
Text Proposal
[-------------------------------------------------TEXT START -----------------------------------------------]
7.1.2 Rel-12 Enhancements
Different solutions to handle the UL control channel reception problem that require standardization support can be considered. The objective is to solve the problem while retaining as much as possible of the benefits offered by heterogeneous network deployments. Furthermore, these solutions should preferably be applied independently to different users, meaning that a user in a good position should not suffer much if a user in a bad position employs a particular method. Examples of such solutions include:
· Active set manipulation - Power control towards the weakest link or ignoring power control commands from strong non-serving cells are examples of possible solutions. These solutions have a severe drawback, namely that the interference towards the LPN increases, and therefore causing worse LPN performance (e.g. reduced coverage and off-loading capacity).
· Dynamic parameter tuning – In heterogeneous network deployments it might be beneficial to have more dynamic ways of handling parameter settings.
· Moving the control of gain values (delta values) from the RNC to relevant nodes. This allows more dynamic signalling of parameter settings via e.g. HS-SCCH orders instead of relying on slow RLC signalling. Furthermore, it makes it possible for a node that experiences poor reception of a channel to quickly react and order the UE to increase corresponding gain value(s).

· One issue is that for some physical channels all involved nodes (NodeBs and UEs) need to have a consistent view on what gain values are used. In this case it might be difficult to let the nodes operate independently of each other since that might lead to miss-matches between them. However, for other channels a unified view might be less important, making independent and dynamic gain value signalling an attractive approach. Whether a unified view on gain values is important depends on a number of factors, such as the receiver structure.
· Dynamic boosting – Dynamic power boosting of individual uplink channels is one interesting approach to ensure reliable reception of control information. This is closely related to the previous bullet and a central question is how dynamic the boosting needs to be. One alternative is to boost via HS-SCCH orders, and another is to introduce a separate power control loop for channels that need to be boosted.
· Power backoff – Power imbalance causes performance issue in case where uplink scheduling information is transmitted with data payload in E-DPDCH. In such case it would be better to avoid boosting E-DPDCH power due to relatively high data rate causing high cost in power. One way to avoid that would be using power backoff in E-TFC selection so that TB size used would be lower and hence obtained coding gain higher. Another benefit of this method is that it causes less RoT variation than boosting E-DPDCH power.
· Additional pilots – It is important to receive pilots with sufficiently good quality. One way to ensure this would be to boost the DPCCH, but this might be tricky since powers of other channels are set relative the DPCCH. Another alternative could be to introduce new and boosted pilots for UEs experiencing problems with the DPCCH quality.
· DPCCH operating point manipulation – The quality of the E-DPDCH is essentially determined by the total power on E-DPDCH. Consequently, if the DPCCH SIR is increased while the gain factors (beta-eds) are decreased correspondingly, the quality of E-DPDCH will be maintained. Hence, by reducing the beta-eds, the DPCCH SIR is forced to increase, and the quality of DPCCH (and all other channels except E-DPDCH) is increased. This is one way of increasing the power of all channels except the E-DPDCH. This is beneficial since the quality of control channels increases and it avoids boosting the power hungry E-DPDCH.
[---------------------------------------------------TEXT END ------------------------------------------------]
2 Conclusion
In this contribution, a TP on the robustness of uplink control channels in heterogeneous co-channel network deployments is proposed for Section 7.1.2 in [2].
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