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Discussion
1. Introduction

In Rel-12, there are some work items aiming to enhance the UMTS, including further enhancements to the uplink, DCH enhancements, HetNet mobility enhancements, etc.
For signalling aspects, we have had some analysis and study, and we propose to consider further improvements.
2. Motivation of signalling enhancements
UMTS networks have been deployed in many countries and areas, and the number of connections for UMTS users has continued to increase in the past few years and will do so also in the coming years.
With more and more users in a UMTS cell, signalling consumption is quite significant, including RRC signalling, PHY signalling such as uplink and downlink DPCH transmission. From system perspective, the signalling transmission not only takes the network resources, but also takes the power and radio resources.
Based on the above considerations, the UMTS system is required to be further evolved by enhancing signalling aspects, so the network capacity and the signalling transmission latency and efficiency could be improved as well.
3. Areas for improvements 
3.1 Enhanced RRC signalling transmission

As smart phones are widely used in the current network, UE may face state transition from CELL_FACH/CELL_PCH to CELL_DCH state and vice versa more frequently. In addition, there are lots of features introduced from Rel-6, and some of them have been deployed widely so that the RRC signalling size is becoming larger than ever before.
As a result, we observe that the RRC signaling overhead is significant and it may also impact transmission reliability.
Optimizations on RRC signalling transmission need to be studied, and some possible considerations could reduce the size of configuration or reconfiguration messages if state transitions occur. In addition, one can also think about other solutions to improve the signalling transmission efficiency.
3.2 SRB transmission over HSPA and enhancements
As CPC and other HSPA feature become widely deployed in the current networks, SRB over HSPA feature is becoming more and more important.

It is seen that the reliability of SRB transmission over HSPA has a significant impact on the network KPIs, so it is worth to study possible impacts and solutions to improve HSPA transmission for SRB scenario.
3.3 DCH transmission enhancements 
Currently, after a UE accesses the network and PS traffic is initiated, it is very likely for the network to consider the following configuration:
- SRB is configured on DCH for reliability
- TRB is configured on HS-DSCH/E-DCH for high data rate and low latency
The signalling transmission on SRB is not as frequent as data transmission, and if the transmission of DPCCH (UL DPCCH and DL DPCCH/F-DPCH) is continuous, there will be some drawbacks, such as additional power consumption and interference to other users.
Though we already have DTX/DRX in specifications, this feature can be used only for HS-DSCH/E-DCH. In other words, it is impossible to have DTX/DRX only for DCH.
One possible way is to consider introducing DTX/DRX in DCH, so that power consumption and interference can be reduced in the uplink; for the downlink there will be more power so that the network capacity or user connections can be improved.
3.4 Enhanced uplink power control signalling

In [1], two uplink power control algorithms are specified. Algorithm 1 is that UE adjusts its Tx power per slot according the received TPC command. Algorithm 2 is that UE adjusts its Tx power per 5 slots according to the 5 received TPC commands, which makes it possible to emulate smaller step sizes than the minimum power control step by sending same TPC commands in five consecutive slots. 
Currently, power control algorithm 2 (PCA2) can be selected by the network at both low (less than 3 km/h) and high speed (more than 60 km/h). Power control is not so frequent for PCA2, but the power consumption on TPC transmission is the same as PCA1, because the UE performs hard decision decoding for each slot and the Node B shall send enough TPC power to meet the hard decision decoding quality.
In order to improve the DL DPCCH or F-DPCH transmission, we provided a new UL power control algorithm in [2] and [3]. Here is a short summary on the new algorithm. 
The TPC command is repeated in N consecutive slots, and the UE is required to perform soft combination on the N TPC commands so that soft combination gain is achieved. The enhancement can significantly reduce the transmission power of TPC commands, for example 7dB in case that N=5, compared to the legacy PCA2 at the same TPC reception quality. From the system point of view, 63% total transmission power can be saved with 50 active UEs in a cell under 4 different propagation conditions..
Furthermore, this enhancement could be used for both DPCCH and F-DPCH.
4. Conclusion 
In this contribution, we provide the motivation and our ideas on signalling enhancements for UMTS, and it is proposed to consider them in Rel-13.
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