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1. Introduction
The evolved system architecture not only requires the user plane latency reduction, but also imposes tight requirement on the control plane for signalling transmission.
2. Definition of signalling delay

It doesn’t make sense if we talk about the transmission delay of a message from one node to another and processing time for it. What we concern is the total time from pushing the connect button to hearing the ringing tone or from clicking on a URL to seeing the page.
Hereby we define the signalling delay as the time interval from the instant the user initiate a connection request until the complete message indicating call disposition is received by the calling terminal.

Below we give an example how the IMS call is implemented and how the session setup time is composed. The delay in call set up can be attributed to:

· Processing time in the UTRAN 

· Processing time in the Core network

· Processing time in UE

· Call setup and alerting phase in the core network 

· UTRAN and CN Protocols and associated overhead including protocol conversion

· Signalling delay on the air interface

· Signalling delay on UTRAN interfaces and towards CN

· NAS procedures
In annex, we give the overall signalling flow for VoIP call setup to analyse the call setup delay. The main timing consuming parts are signalling connection setup, user plane setup, transmission of NAS procedures and security related functions etc.

According to RAN group’s requirement, the transition time (excluding downlink paging delay and NAS signalling delay) from a camped-state, such as Release 6 Idle Mode, to an active state such as Release 6 CELL_DCH is reduced to less than 100 ms, which is quite far from the current implementation. In order to meet the above requirement, we analyze the possible enhancements for the evolved system.
3. Main attributors to signalling delay

3.1.  Quick access to the network

Signalling path establishment in current network includes RRC connection setup, Iu signalling connection, IP Connectivity setup etc. This happens just after the user triggers the call setup. This part occupies most of the time for call setup process. It is critical to reduce it. By allowing the UE with default signalling transmission configuration without asking the permission of the network, the user will experience less time for call setup and be satisfied with the low call setup delay.


Assumption: Less time for the signalling path establishment or have an always-on signalling connection between the UE and the network.

3.2. Number of Nodes in the access system

Decreasing the number of Nodes in the access system could result in low processing time, less interfaces. More interfaces we have, more time it adds to the signalling path when the signalling is conversed between different interfaces. Though sometimes splitting the functionalities will have entities logically split very well and open interfaces, it causes much standardization time and lose smart implementation. For simplification and good performance, sometimes it is desirable to have proprietary interface. It would be enough to have one node responsible for radio access and the other node responsible for packet data network access. Other node introduction in the evolved access system needs strong justification. With 2 nodes, the user plane setup could takes less time compared to current UTRAN, in which Iu, Iub/Iur, Uu are all involved for the user plane establishment.

Assumption: Reduce the number of Nodes and interfaces in the evolved access system to the minimum number 2.

3.3.  QoS provision

In UMTS, normally the network will decide the QoS provided to a specific service. The required QoS for a service is decided over NAS layer during PDP context activation phase(not shown in the Figure) and transmitted to the AS layer during RAB assignment phase, which maps the QoS parameter from NAS level to the AS level. In order to provide end to end QoS, the QoS mapping between IP Bearer Service manager and UMTS Bearer Service manager are performed in UE, GGSN. GGSN authorises the QoS request from the UE via the confirmation of PDF. Such a complicated mechanism not only introduces the mapping complexity, but also brings more signalling procedures to transmit QoS parameters from one node to another. A simplified QoS provision model is required without any downgraded performance. 

Assumption: Simplify the QoS provision model.

3.4. Concatenation of procedures

We have good horizontal split over NAS and AS layer in current UMTS. The transmission of NAS layer procedures is independent on the AS procedures. Normally they are time multiplexed over Uu. Transmission efficiency over radio will be high if we concatenate some NAS and AS procedures sent from the UE to the network. Similarly the call setup speed can be lower if we allow the DT message piggybacked by RANAP like protocols.

Assumption: Concatenate procedures to make the transmission of signalling between the UE and network faster.
3.5. Security concerns

The radio access bearer assignment is only possible after the security is started in the UE and RNC since the messages for radio resource allocation must be integrity protected. The delay for user plane setup can be reduced if the node responsible for radio resource allocation can get the security related information very soon. If the security provision to the node responsible for ciphering and integrity protection is later than the time for radio resource allocation,  default security related parameters can be assumed between the UE and the network. After the node receives the keys and algorithm, it will deliver them to the UE as soon as possible.


Assumption: Start the security related functions as soon as possible. Otherwise use default parameters to shorten the time for radio resource allocation.
4. Consideration for LTE

  When designing the evolved system architecture, for the control plane Samsung would like to propose the group to take into account above points and discuss the assumptions proposed in this contribution.














































































