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1. Introduction
In RAN2 #48, it was proposed to introduce the option to pre-establish a CS RAB during RRC connection setup phase to reduce the CS call setup delay [1]. 

The RNC currently initiates establishment of radio bearers upon receiving a RAB assignment request via Iu. This RB establishment procedure concerns a synchronised procedure, which means that UTRAN will have to set an activation time sufficiently well in advance e.g. taking into account possible retransmissions at the RLC layer. Since the RB establishment procedure is not performed in parallel to any other procedures, the delay introduced by this procedure directly contributes to the overall call setup delay. 
The call setup delay may be reduced considerably if (part of) the RB establishment procedure is performed in parallel to other parts of the call establishment procedure. One way to achieve this is by establishing the RBs during RRC connection establishment, as proposed in [1] which is a solution that can not be used towards pre- REL-6 UEs. 
In this contribution we are first investigating improvements that are possible in R99, REL-4 and REL-5 already. Next, we are discussing further improvements that may be considered for REL-6.  

2. Discussion

2.1 R99/ REL-4 UEs

It is currently not possible to establish a RAB during RRC connection establishment i.e. the IE ‘RAB information to setup (list)’ is not included in the RRC Connection Setup message. However, it may be possible to pre-configure part of the CS RAB during RRC connection setup phase. The two main questions are:
· Which part of the CS RAB parts are proper to be established during RRC connection setup phase ?
· How does the RNC when to apply this pre-configuration i.e how does it know the requested service concerns a CS call ?

On the first question, it is possible and useful to pre-configure the transport and physical channel configuration for the CS call during RRC Connection Setup. When the transport and physical channels are pre-configured, an asynchronous RB establishment procedure can be used to configure the remaining RB information (i.e. RB mapping and RLC configuration). 

For the second question, it is noted that the RRC Connection Request may include a cause value set to ‘conversational originating/ terminating call’. Although UTRAN can not be sure the requested service is a CS call, it is a safe assumption that most conversational originating/ terminating calls for R99/ REL-4 concern CS calls. Should during RAB assignment it turn out that UTRAN made an incorrect assumption, UTRAN may perform a RB reconfiguration instead. In the latter case the same call setup delay applies as for the case no pre-configuration is used.
Figure 1 illustrates the signaling flows for R99/ REL-4 UEs. 


[image: image1.emf]UE Node B RNC SGSN

SECURITY MODE COMMAND Procedure

CM SERVICE REQUEST 

SETUP 

CALL PROCEEDING 

RRC CONNECTION SETUP COMPLETE

RADIO BEARER SETUP COMPLETE

RRC CONNECTION REQUEST 

[Cause value 

“

conversational originating/terminating call

”

]

RRC CONNECTION SETUP [TrCH/PhCH config. for CS RAB]]

RAB ASSIGNMENT REQUEST

RADIO BEARER SETUP [Remained RB config. for CS RAB]

RAB ASSIGNMENT RESPONSE


Figure1. Signaling flows for R99/R4 UEs
[Proposal for R99/ REL-4 UEs] 

The RNC may assume that the service requested by the UE concerns a CS call if the RRC Connection Request contains a cause value set to ‘conversational originating/terminating call’. 

The RNC may pre-configure the transport and physical channel configuration for the CS RAB during RRC Connection establishment and establish the remaining RB information using a Radio Bearer Setup.

2.2 R5 UEs
For R5 UEs, the same method can be applied as for R99/R4 UEs. However, in REL-5 the transfer delay for the RRC Connection Setup message can be reduced by using pre-defined configurations. 
Please note the following sentence from 8.1.3.6, 25.331. 

2>
if IE "Specification mode" is set to "Preconfiguration" and IE "Preconfiguration mode" is set to "Predefined configuration":

3>
initiate the radio bearer and transport channel configuration in accordance with the predefined parameters identified by the IE "Predefined configuration identity" with the following exception;

4> ignore the IE "RB to setup list" and the IE "Re- establishment timer".

NOTE:
IE above IEs are mandatory to include in IE “Predefined RB configuration” that is included in System Information Block 16 but should be ignored since it is not possible to establish a RAB during RRC connection establishment.

3>
initiate the physical channels in accordance with the received physical channel information elements;

2>
if IE "Specification mode" is set to "Preconfiguration" and IE "Preconfiguration mode" is set to "Default configuration":

3>
initiate the radio bearer and transport channel configuration in accordance with the default parameters identified by the IE "Default configuration mode" and IE "Default configuration identity";

3>
initiate the physical channels in accordance with the received physical channel information elements.

NOTE:
IE "Default configuration mode" specifies whether the FDD or TDD version of the default configuration shall be used.

The first note illustrates that RRC connection establishment is not intended to include the establishment of a RAB. For the case of a pre-defined configuration it is explicitly clarified that the UE shall ignore the radio bearer configuration, meaning that if the pre-defined configuration included the configuration for a CS RAB, the UE should still accept (pre-configure) the transport and physical channel parts. Although this was never intended, the above means that for REL-5 UEs the same approach as for R99/ REL-4 is possible also when using a using pre-defined configuration during RRC connection establishment.

For the default configurations nothing is specified in the above extract from 25.331 for the case the default configuration includes a RAB. Considering that the intention was to only allow use of default configurations that do not include a RAB, it seems reasonable to state that the UE behaviour for such a case is unspecified.

In conclusion, the following is possible for REL-5 UEs:
· The same method as for R99/ REL-4 UEs may be applied for REL-5 UEs. The only difference is that we can also use pre-defined configurations when pre-configuring the transport and physical channel configuration for the CS RAB.

Figure 2 illustrates the signaling flow for REL-5 UEs.
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Figure2. Signaling flows for R5 UEs
[Proposal for REL-5 UEs]
The RNC could pre-configure the transport and physical channel configuration for a CS RAB during RRC Connection establishment, possibly using a pre-defined configuration, and establish the remaining RB information using a Radio Bearer Setup.

2.3 Further enhancements for REL-6 UEs
In this section we will describe a number of possible enhancements that involve standards changes and hence may be considered for REL-6, even though early implementation may be possible for some parts (e.g. the 2nd bullet of the ‘minor enhacements’).

There are two possible tracks for further enhancements, depending on whether we want to touch the current limitation that RRC connection setup is not intended to establish RABs. The two options are described below as the ‘Minor-’ and the ‘Extended-’ enhancements solution

a) Minor enhancements
In this solution, the current limitation that RABs can not be established during RRC connection establishment is maintained i.e a separate RB establishment will still need to be used. The minor enhancements solution includes the following improvements:

· Within the RRC connection request message, the UE explicitly indicates ‘CS conversational call’ e.g. by a flag indicating ‘CS’ used in conjunction with establishment cause ‘conversational’

· Clarification is added that, upon receiving the RRC connection setup message including a pre-configuration, the UE ignores the RB information corresponding with RABs (but considers the transport and physical channel information)
These small changes not only help UTRAN to decide when to use the pre-configuration for a CS call, but also make it possible to use default configurations for this case.
b) Extended enhancements solution

In this solution, the current limitation that RABs can not be established during RRC connection establishment is removed, which has the advantage that a separate RB establishment will not be needed anymore. The extended enhancements solution includes the following improvements:

· Within the RRC connection request message, the UE provides the NSAPI and indicates ‘CS conversational’ (either via a flag indicating ‘CS’, or by the presence of the IE NSAPI)

· UTRAN performs RAB establishment during connection establishment, possibly using pre-configurations (default or pre-defined). This requires the extension of the RRC connection setup message e.g. the addition of the ‘RAB information to setup (list)’ for the ‘complete’ case/ the ‘RAB info Post’ for the ‘pre-configuration’ case
· The specification is changed to clarify that upon receiving the RRC connection setup message including a pre-configuration, the UE does not ignore the RB information but takes it into account

Although it is probably sufficient to establish a single RAB during connection establishment, the proposal is to introduce support for multiple RABs for the ‘complete specification’ case. This is mainly because it is easy to support the functionality for that case.
In this solution the complete CS RAB is configured during RRC Connection Setup phase, meaning that it is no longer needed to apply the radio bearer setup procedure upon receiving the RAB Assignment Request across Iu. 
Figure 3 illustrates the signaling flows for the ‘Extended enhancements solution’, with the new ‘CS call’ indication and the NSAPI in the RRC Connection Request, in combination with using a default configuration in the RRC Connection Setup.
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Figure3. Signaling flows for Extended enhancements solution, R6 UEs
[Proposal for REL-6 UEs]

The ‘Minor’ enhancements solutions has the advantage that it provides most of the gains at little cost i.e. the changes a minimal. The Extended enhancements solution provides somewhat larger gains but this comes at the cost of more significant changes. The Extended solution should be considered if it is felt that the gains of the ‘Minor’ enhancements are insuffient while the additional cost of the ‘Extended’ solution is acceptable. We have no strong opinion on which of the two solutions to adopt for REL-6, although our current feeling is that the ‘Minor’ enhancements may be sufficient.
The minor enhancement option includes the following elements:

· Introduction of ‘CS call’ indication in the RRC Connection Request
· Enable use of default configurations to pre-configure a RAB during RRC connection establishment by specifying that the UE ignores the RB information corresponding with the RABs (but considers the transport and physical channel information)
The ‘Extended’ enhancement solution includes the following elements:

· Introduction of the NSAPI and ‘CS call’ indication in the RRC Connection Request
· The RNC could completely configure the CS RAB during RRC connection establishment, possibly using pre-configuration

· The use of a separate Radio Bearer establishment procedure is not needed anymore
3. Conclusion and recommendation
In this document, we propose the possible method to prepare for CS RAB establishment during RRC connection setup phase: 

· R99/R4 UEs: transport and physical channels of CS RAB can be pre-configured during RRC connection establishment by using ‘complete specification’ in RRC Connection Setup without impact on R99/R4 UEs.

· R5 UEs: transport and physical channels of CS RAB can be pre-configured during RRC connection establishment either by using by using ‘complete specification’ or by using ‘pre-defined configuration’ in RRC Connection Setup 

· R6 UEs: RAN2 is requested to evaluate the ‘minor’ and the ‘Extended’ enhancements solution and decide which one to agree for REL-6 
Samsung will be happy to provide the CR to introduce the changes corresponding with either the ‘Minor’ or the ‘Extended’ enhancements, whichever RAN2 decides to adopt.
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