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Indicating CSFB at Call Setup
1 Introduction
When CSFB to GERAN is triggered (PS HO based or not) the serving BSS can be provided with a CSFB indication after the corresponding contention resolution is successfully completed on the GERAN side and the MS has sent either a CM Service Request message or a Paging Response message to the MSC. Providing a CSFB indication is seen as beneficial in that it allows for a more complete monitoring of CSFB related call activity in that the BSS can count the number of successful/failed CSFB triggered CS call establishment attempts. To this end, a mechanism is introduced that allows a BSS to realize when a CS call has been triggered by CSFB.

2 Legacy CS Call Establishment Signalling
Upon arrival in the GERAN cell the MS initiates the CS call establishment procedure by requesting a traffic channel according to legacy procedures (i.e. sending a Channel Request message and receiving a matching Immediate Assignment message assigning it a dedicated channel). Upon seizure of the assigned dedicated channel the mobile station establishes the main signalling link thereon by sending a layer 2 SABM frame containing a layer 3 service request message (which consists of a CM Service Request for the case of CS call establishment). The data link layer will store this service request message to perform the contention resolution (i.e. the service request message will be returned by the network in the UA frame sent in response to the SABM frame). The data link layer in the mobile station compares the content of the information field received in the UA frame (i.e. the layer 3 service request message) with the stored message and leaves the channel in case they do not match. This procedure resolves contentions in the case where several mobile stations have accessed at the same random access slot and with the same random reference and one has succeeded due to capture. The full description of the procedure is given in 3GPP TS 44.006.

3 Modified CS Call Establishment Signalling

To allow a BSS to realize when it is dealing with a CS call triggered by CSFB the following is proposed:

· The MS sends an RR Status message (see Extract 1 from 44.018 below) to the BSS on the FACCH as soon as possible after successfully completing contention resolution and sending either a CM Service Request message or a Paging Response message on the GERAN side.

· The “RR Cause” information element has many unused code points and of them can therefore be used to indicate when a CS call has been triggered due to CSFB (see Extract 2 from 44.018 below).
· The reception of a RR Status message where the “RR Cause” IE indicates "CSFB Triggered CS Call" by a BSS that has not been upgraded to understand this new code point is not seen as being problematic (see Extract 3 from 44.018 below). This means that an MS that supports this new code point does not need to worry about whether or not is interworking with a BSS that also supports this new code point since the BSS is expected to simply discard RR Status messages that it cannot understand.

· The RR Status should be sent as soon as possible after the MS has successfully completed contention resolution and sent either a CM Service Request message or a Paging Response message in order to minimize the potential for CS handover occurring prior to the serving BSS determining that the CS call was triggered by CSFB.

· For the case where the MS first performs the Location Area Update (LAU) procedure upon arriving in a GERAN cell the LAU Request will include a “Follow-on request pending” indication so that the mobile station’s RR connection will not be released following completion of that LAU procedure (i.e. since the MS will still need to send a CM Service Request message or a Paging Response message).

· As such, if an MS performs the LAU procedure using an SDCCH it must wait until it is assigned a TCH and sent either a CM Service Request message or a Paging Response message on the FACCH thereof before it sends an RR Status message with the new code point indicating "CSFB Triggered CS Call".

Extract 1 from 44.018:
9.1.29
RR Status

This message is sent by the mobile station or the network at any time to report certain error conditions as described in clause 8. See table 9.1.29.1.

Message type:
RR STATUS

Significance:
local

Direction:
both

Table 9.1.29.1: RR STATUS message content

	IEI
	Information element
	Type / Reference
	Presence
	Format
	length

	
	RR management Protocol Discriminator
	Protocol Discriminator
10.2
	M
	V
	1/2

	
	Skip Indicator
	Skip Indicator
10.3.1
	M
	V
	1/2

	
	RR Status Message Type
	Message Type
10.4
	M
	V
	1

	
	RR Cause
	RR Cause
10.5.2.31
	M
	V
	1


Extract 2 from 44.018:

10.5.2.31
RR Cause

The purpose of the RR Cause information element is to provide the reason for release or the reason for completion of an assignment or handover.

The RR Cause information element is coded as shown in figure 10.5.2.31.1 and table 10.5.2.31.1.

The RR Cause is a type 3 information element with 2 octets length.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	RR Cause IEI
	octet 1

	RR cause value
	octet 2


Figure 10.5.2.31.1: RR Cause information element

Table 10.5.2.31.1: RR Cause information element

	RR cause value (octet 2)

Bits

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 0
Normal event

0 0 0 0 0 0 0 1
Abnormal release, unspecified

0 0 0 0 0 0 1 0
Abnormal release, channel unacceptable

0 0 0 0 0 0 1 1
Abnormal release, timer expired

0 0 0 0 0 1 0 0
Abnormal release, no activity on the radio path

0 0 0 0 0 1 0 1
Preemptive release

0 0 0 0 0 1 1 0
UTRAN configuration unknown

0 0 0 0 1 0 0 0
Handover impossible, timing advance out of range

0 0 0 0 1 0 0 1
Channel mode unacceptable

0 0 0 0 1 0 1 0
Frequency not implemented

0 0 0 0 1 0 1 1
Originator or talker leaving group call area

0 0 0 0 1 1 0 0
Lower layer failure

0 1 0 0 0 0 0 1
Call already cleared

0 1 0 1 1 1 1 1
Semantically incorrect message

0 1 1 0 0 0 0 0
Invalid mandatory information

0 1 1 0 0 0 0 1
Message type non-existent or not implemented

0 1 1 0 0 0 1 0
Message type not compatible with protocol state

0 1 1 0 0 1 0 0
Conditional IE error

0 1 1 0 0 1 0 1
No cell allocation available

0 1 1 0 1 1 1 1
Protocol error unspecified
0 1 1 1 0 0 0 0     CSFB Triggered CS Call
All other cause values shall be treated as 0000 0000, 'normal event'

The listed RR cause values are defined in Annex F.



	


Extract 3 from 44.018:

3.4.14    Receiving a RR STATUS message by a RR entity.
If the RR entity of the mobile station receives a RR STATUS message no transition and no specific action shall be taken as seen from the radio interface, i.e. local actions are possible.
The actions to be taken on receiving a RR STATUS message in the network are an implementation dependent option see also clause 8.
4 Conclusion 

In order to allow a BSS to realize when it dealing with a CS call triggered by CSFB it is proposed that the RR Status message be enhanced to support a new code point as described in section 3 above and that an RR Status message with this code point be sent by the MS on the FACCH as soon as possible after it has successfully completed contention resolution and sent either a CM Service Request message or a Paging Response message. Supporting this feature allows for a more complete monitoring of CSFB related activity whereby the BSS can count the number of successful/failed CSFB triggered CS call establishment attempts.

















































































































































































































































































