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1 Introduction

During the RAN2#48bis meeting our proposal for reducing the CS call setup delay [1] was discussed. In this document, we estimate that our proposal for reducing the setup delay for a CS speech call towards a R99 UE will result in a reduction of the delay by around 600ms.
2 Discussion
2.1 Introduction

In this section briefly summarises our proposal, which focuses on what can be done with existing R99/ REL-4/ REL-5 procedures. In addition a number of small enhancements are proposed for REL-6.

Existing R99/ REL-4
Upon receiving an RRC Connection Request with the cause value set to ‘conversational originating/ terminating call’, UTRAN assumes the UE wishes to establish a CS speech call.

In this case, UTRAN pre-configures the transport and physical channel configuration for the CS speech call during RRC Connection Setup.

Since the transport and physical channels are pre-configured, an asynchronous RB establishment procedure can be used upon RAB assignment to configure the remaining RB information (i.e. RB mapping and RLC configuration). 

If during RAB assignment it turns out that UTRAN made an incorrect assumption, UTRAN needs to perform a synchronous RB reconfiguration procedure, in which case the same call setup delay applies as for the case pre-configuration is not used.

Existing REL-5

UTRAN may use the same approach as for R99/ REL-4 UEs. In addition, UTRAN may use pre-defined configurations when pre-configuring the transport and physical channel configuration for the CS RAB.

REL-6

For release 6, the following enhancements are proposed:

· The RRC CONNECTION REQUEST message is extended by an IE ‘CS conversational call type’ by which the UE can explicitly indicate the call it wishes to establish e.g. CS speech, CS 64 kbps video
· Clarification is added to the RRC connection establishment procedure that, upon receiving the RRC connection setup message including a default configuration, the UE ignores the RB information corresponding with RABs (but considers the transport and physical channel information).

Note
As mentioned before, the above behaviour is already defined for pre-definded configurations since REL-5
These changes not only allow to cover CS calls other than speech but also enable UTRAN to use default configurations when pre-configuring the transport and physical channel configuration for the CS speech call during RRC connection setup. The following sequence illustrates the proposed changes, which are highlighted in blue.
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Figure 1. Signaling flow illustrating enhancements proposed for REL-6
2.2 Evaluation

2.2.1 Achievable setup delay gains
Increased delay RRC connection setup message

	Message
	Size
	Average transfer delay (ms)

	RRC connection setup, establishing SRB 1-4 on 13.6 kbps DCH (including pre-configuration of RACH/ FACH mapping options, no use of ‘sameAs’ optimisations)
	912 (6 TB)
	95

	RRC connection setup as above but now also including econfiguration of the transport and physical channels for the CS speech call
	1363 (9 TB)
	165

	RRC connection setup, establishing SRB 1-4 on 13.6 kbps DCH (not including pre-configuration of RACH/ FACH mapping options, full use of ‘sameAs’ optimisations)
	637 (5 TB)
	95

	RRC connection setup as above but now also including configuration of the transport and physical channels for the CS speech call
	983 (7 TB)
	130


The above table shows that the increase in the average transfer delay of the RRC connection setup message is not significant (45- 70 ms) when compared with the delay reduction achieved by the use of an asynchronous radio bearer setup procedure.
Background information on the transfer delay calculation used in the above table

2 TBs per 10ms TTI, that are assumed to succeed or fail jointly. Joint error rate is assumed to be 5%

Likelyhood that the message comprising of n TTIs still fails after r retransmissions is assumed to be as follows


m(n, r)= 1-(1-BLER^n)^(r+1)
Contribution of initial transmission to average transfer delay
p(n,0) * n TTI
Contribution of 1st re-transmission to average transfer delay

p(n,1) * (2 * TTI + RTT’)

And so on. With 

p(n,r) being the likelihood of that n transmissions will be needed= m(n,r-1)- m(n,r)
RTT’ covers round trip time, processing delay and some margin. A value of 360 ms was used in the estimation
Reduction due to use asynchronous procedure

Table 2 from [3] shows a call setup example in which the RAB assignment procedure takes 1105 ms in total. A significant part of the delay results from the radio bearer setup procedure i.e. 864 ms in the example.
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Table 2: Example speech service call setup delay recorded by
the network (3.7 kbps signalling bearer)




In our proposal the above delay will be reduced significantly, mostly because UTRAN will not have to set an activation time sufficiently well in advance e.g. to ensure that in 99% of the cases the message has been received correctly before the activation time.

Furthemore, in our proposal the size of the Radio bearer setup message will be reduced since the transport and physical channel information is transferred beforehand. It should be noted that the bitrate of the DCH (13.6 kbps) is lower than the bitrate of the FACH (32 kbps), which means the the delay reduction will be larger. On the other hand, RLC AM may be used for this message, meaning that in case of an error only the erroneous block(s) need to be retransmitted. It is estimated that the transfer delay the Radio bearer setup message will be reduced by 90- 120 ms, which is larger than the increase in the transfer delay of the RRC connection setup message.

Final result
Altogether it is expected that, by by pre-configuring the transport and physical channels for the CS speech call during RRC Connection Setup, the setup delay for a CS speech call is reduced with around 600 ms. 
3. Conclusions and proposal
In this document, we have shown that the setup delay for a CS speech call towards a R99 UE can be reduced by around 600ms without any change to the standards. This is achieved by pre-configuring the transport and physical channels for the CS speech call during RRC Connection Setup.

In order to increase the above gains and to extend them to cases other than the CS- speech call we propose to introduce the following changes in REL-6: 

1. The RRC CONNECTION REQUEST message is extended by an IE ‘CS conversational call type’ by which the UE can explicitly indicate the call it wishes to establish e.g. CS speech, CS 64 kbps video

2. Clarification is added to the RRC connection establishment procedure 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)

If RAN2 agrees the above proposal, Samsung will be happy to provide a CR to introduce the changes in 25.331.
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