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CSFB statistics and priority handling
Abstract:
This document proposes how GERAN can solve the CSFB related issues raised by the LS from RAN 3 in R3-120373.
1 Identification of CSFB call initiation within the BSS
The incoming LS from RAN 3 in R3-120373 requests GERAN to provide an indication from the UE to the BSS that an RR Connection is for CSFB.

It is understood that this is to assist with the correct prioritisation of CSFB calls within the BSS, and, to assist in the generation of appropriate counters/statistics.
The following are some potential solutions and their associated problems:
a) Addition of code point(s) in the Channel Request message

This would assist in AGCH/Immediate Assignment resource allocation strategies, but, the codespace is severely limited and it is relatively complex to recode it using something similar to the NECI indicator.

b) Add CSFB information to the Layer 2 control fields which carry the Initial Layer 3 message

This would assist with TCH allocation strategies (but not with AGCH/Immediate Assignment ones) and avoids concerns on the size of the payload of the SABM message.

However this would complexify the BTS – BSC interactions and violate L2/L3 protocol boundaries and, probably, long established A-bis interface design principles. Broadcast indicators to control this feature would be required and these risk harming incorrectly built legacy mobiles.
c) Add/reuse CSFB information in the Initial Layer 3 message
This would assist with TCH allocation strategies (but not with AGCH/Immediate Assignment ones) but raises questions on the SABM payload size.

However, as a result of existing work, the Location Updating Request message carries MO and MT CSFB indicators, and, the CM Service Request carries an MO CSFB indicator. Only the RR protocol Paging Response message does not carry a CSFB indicator.

Extracts of TS 24.008 and TS 44.018 are annexed. The CRs that introduced the second of these indicators are in S2-105997 and C1-110733/CP-110195 (CP#51) and are attached.
It is important to realise that the Initial Layer 3 message is neither a purely NAS message nor a purely AS message but is a complex hybrid: the Protocol Discriminator and Message Type have to be read to identify the position and type of both the Classmark (in order to retrieve power class/frequency band information) and the MS identity (in order to route to the correct MSC or invoke MSC selection).
Hence there is no serious protocol violation caused by the BSS reading information from these messages.

In addition, examination of the initial layer 3 message permits separate counters to be generated on the number of MO and MT CSFBs both with and without preceding LUs.
Further, they permit A interface ‘monitoring probes’ to generate these statistics.
2 Proposal

It is proposed to add the CSFB related IE (“Additional Update Parameters”) used in the Location Updating Request and CM Service Request to the Release 10, Paging Response message in TS 44.018. The CR is in the subsequent document.
3 Extracts from existing specifications
TS 24.008 v 10.5.0 carries indications in the Location Updating Request and CM Service Request, but, there are no such indications in TS 44.018’s Paging Response message:

*********************

10.5.3.14
Additional update parameters

The purpose of the Additional update parameters information element is to provide additional information during the location updating procedure and during MM connection establishment.

The Additional update parameters information element is coded as shown in figure 10.5.84d/3GPP TS 24.008 and table 10.5.97b/3GPP TS 24.008.

The Additional update parameters information element is a type 1 information element.
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	octet 1


Figure 10.5.84d/3GPP TS 24.008: Additional update parameters information element

Table 10.5.97b/3GPP TS 24.008: Additional update parameters information element

	Additional update parameters value (octet 1, bit 1 to 4)

	CSMT (1 bit field)



	Bit

	1
	

	0
	No additional information.

	1
	CS fallback mobile terminating call

	

	CSMO (1 bit field)

	

	Bit

	2

	0
No additional information.

	1
CS fallback mobile originating call

	

	Bits 4 and 3 of octet 1 are spare and shall be all coded as zero.

	


*******************************

9.2.9
CM service request

This message is sent by the mobile station to the network to request a service for the connection management sublayer entities, e.g. circuit switched connection establishment, supplementary services activation, short message transfer, location services. See table 9.2.11/3GPP TS 24.008.

Message type:
CM SERVICE REQUEST

Significance:

dual

Direction:


mobile station to network

Table 9.2.11/3GPP TS 24.008: CM SERVICE REQUEST message content

	IEI
	Information element
	Type/Reference
	Presence
	Format
	Length

	
	Mobility management
	Protocol discriminator
	M
	V
	½

	
	protocol discriminator
	10.2
	
	
	

	
	Skip Indicator
	Skip Indicator
	M
	V
	½

	
	
	10.3.1
	
	
	

	
	CM Service Request
	Message type
	M
	V
	1

	
	message type
	10.4
	
	
	

	
	CM service type
	CM service type
	M
	V
	½

	
	
	10.5.3.3
	
	
	

	
	Ciphering key sequence
	Ciphering key sequence
	M
	V
	½

	
	number
	number
	
	
	

	
	
	10.5.1.2
	
	
	

	
	Mobile station
	Mobile station
	M
	 LV
	4

	
	classmark
	classmark 2
	
	
	

	
	
	10.5.1.6
	
	
	

	
	Mobile identity
	Mobile identity
	M
	 LV
	2-9

	
	
	10.5.1.4
	
	
	

	8-
	Priority
	Priority Level
	O
	 TV
	 1

	
	
	10.5.1.11
	
	
	

	C-
	Additional update parameters
	Additional update parameters
	O
	 TV
	 1

	
	
	10.5.3.14
	
	
	

	D-
	Device properties
	Device properties
	O
	TV
	1

	
	
	10.5.7.8
	
	
	


9.2.9.1
Mobile Station Classmark

This IE shall include for multiband mobile station the Classmark 2 corresponding to the frequency band in use.

9.2.9.2
Priority

May be included by mobile station supporting eMLPP to indicate the priority requested.

This information element is only meaningful when the CM service type is:


Mobile originating call establishment;


Emergency call establishment;


Voice group call establishment;


Voice broadcast call establishment.
9.2.9.3
Additional update parameters

The MS shall include this IE during CS fallback for a mobile originating call (see subclause 4.5.1.1).

9.2.9.4
Device properties

This IE shall be included if the MS is configured for NAS signalling low priority.

********************

9.2.15
Location updating request

This message is sent by the mobile station to the network either to request update of its location file (normal updating or periodic updating) or to request IMSI attach. See table 9.2.17/3GPP TS 24.008.

Message type:
LOCATION UPDATING REQUEST

Significance:

dual

Direction:


mobile station to network

Table 9.2.17/3GPP TS 24.008: LOCATION UPDATING REQUEST message content

	IEI
	Information element
	Type/Reference
	Presence
	Format
	Length

	
	Mobility management
	Protocol discriminator
	M
	V
	1/2

	
	protocol discriminator
	10.2
	
	
	

	
	Skip Indicator
	Skip Indicator
	M
	V
	1/2

	
	
	10.3.1
	
	
	

	
	Location Updating
	Message type
	M
	V
	1

	
	Request message type
	10.4
	
	
	

	
	Location updating type
	Location updating type
	M
	V
	1/2

	
	
	10.5.3.5
	
	
	

	
	Ciphering key sequence
	Ciphering key sequence
	M
	V
	1/2

	
	number
	number
	
	
	

	
	
	10.5.1.2
	
	
	

	
	Location area
	Location area
	M
	V
	5

	
	identification
	identification
	
	
	

	
	
	10.5.1.3
	
	
	

	
	Mobile station
	Mobile station
	M
	V
	1

	
	classmark
	classmark 1
	
	
	

	
	
	10.5.1.5
	
	
	

	
	Mobile identity
	Mobile identity
	M
	 LV
	2-9

	
	
	10.5.1.4
	
	
	

	33
	Mobile station
	Mobile station
	O
	TLV
	5

	
	classmark for UMTS
	classmark 2
	
	
	

	
	
	10.5.1.6
	
	
	

	C-
	Additional update parameters
	Additional update parameters
	O
	TV
	1

	
	
	10.5.3.14
	
	
	

	D-
	Device properties
	Device properties

10.5.7.8
	O
	TV
	1

	E-
	MS network feature support 
	MS network feature support

10.5.1.15
	O
	TV
	1


NOTE:
In A/Gb mode, the maximum number of octets that can be transferred is 20.

9.2.15.1
Location area identification

The location area identification stored in the SIM/USIM is used.

9.2.15.2
Mobile Station Classmark

This IE shall include for multiband MS the Classmark 1 corresponding to the frequency band in use.

9.2.15.3
Mobile Station Classmark for Iu mode

This IE shall be included when the mobile station is in Iu mode network. The IE shall not be included when the mobile station is in A/Gb mode network.

9.2.15.4
Additional update parameters

The MS shall include this IE if, during CS fallback for a CS call, the MS determines that it has to perform location updating when it enters a GERAN or UTRAN cell (see subclauses 4.5.1.1 and 4.5.1.3.4).
9.2.15.5
Device properties

This IE shall be included if the MS is configured for NAS signalling low priority.

9.2.15.6
MS network feature support

This IE shall be included if the MS supports extended periodic timer T3212 and the Additional update parameters IE is not included.
**********************************

But from 44.018 va.5.0

9.1.25
Paging response

This message is sent on the main DCCH by the mobile station to the network in connection with establishment of the main signalling link as a response to the paging request message. See table 9.1.25.1.

Message type:
PAGING RESPONSE

Significance:
dual

Direction:
mobile station to network

Table 9.1.25.1: PAGING RESPONSE 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

	
	Paging Response Message Type
	Message Type
10.4
	M
	V
	1

	
	Ciphering Key Sequence Number
	Ciphering Key Sequence Number
10.5.1.2
	M
	V
	1/2

	
	Spare Half Octet
	Spare Half Octet
10.5.1.8
	M
	V
	1/2

	
	Mobile Station Classmark
	Mobile Station Classmark 2
10.5.1.6
	M
	LV
	4

	
	Mobile Identity
	Mobile Identity
10.5.1.4
	M
	LV
	2-9


9.1.25.1
Mobile Station Classmark

This IE shall include for multiband mobile station the Classmark 2 corresponding to the frequency band in use.


