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1. Introduction
This document considers the situation were the eCall flag, as specified by 24.008, is not implemented in a country.  This will be situation during a couple of years, at the early beginning of eCall.

In the TSG SA WG4 meeting #55, two CRs [4] and [5] were proposed in order to add a push mode to the existing eCall specification. The goal of this push mode was to enable a PSAP to identify an eCall modem calling the PSAP, and therefore to put another modem facing it.

Some companies commented that the proposed method was impossible to implement in emergency services, and as a result,  SA4 made a working agreement about these CRs. This document is challenging this working agreement.

The aim of the present document consists in 

· explaining why the push method has negative effects on existing emergency services

· explaining an alternative  with the use of the signalling possibilities, thus in order to enable a PSAP to identify an eCall, when receiving a set-up message from an eCall equipped vehicle.

This document is an update of 090058 after the on-line discussions.

2. Inband push : drawbacks and implementation issues

The push method, proposed in the Crs, consists in sending some frequencies on the speech circuit, once the circuit is established. These frequencies are sent during 2 s by the vehicle, and they theoretically should enable a PSAP to recognize an eCall modem calling them. It is very similar, in its principle, to the 2100 Hz used by fax machines.

This method has some important negative effects, leading to a practical impossibility for the PSAP to implement it.

Welcome/waiting messages used on 112 lines

Most PSAPs have implemented some welcome/waiting messages on 112 lines That's the case for PSAPs in Spain, Italy, France, and many other countries.

 In that case, the recognition frequencies sent by a vehicle will face the answering voice message, currently lasting 10 seconds. 

Therefore, it is not possible for the Psap equipement or the Psap operator to detect the recognition frequencies sent by the vehicle modem.

Interactive applications used by PSAPs

During the crisis periods (such as an important storms, for instance), the PSAPs :

· activates a crisis room with additional extension lines

· activates an interactive voice application on the 112 lines, saying (as an example)  " if you call for the storm, press 1, if you call for any other reason, press 2"  The choice 1 will transfer the call to the crisis room. This type of procedure is commonly used 5 to 10 times a year.

For the time being, this kind of interactive application is not compatible with the recognition of the frequencies sent by a modem, unless to reconsider it.

Additional delay for ordinary calls

In order to implement the push method to recognise eCall, it is necessary to replace ordinary telephone handsets, equipping the extension lines, by PCs with modems.

Before transferring the call to an operator, the PC has to wait at least 2s, which is the maximum time of the modem tones. Therefore, the ordinary calls will be delayed by 2 s at least.

This is particularly penalizing in the early stages of eCall deployement on cars, as there will be a very few number of eCall calls, compared to the great number of ordinary emergency calls. 

So, the push method degrades the existing emergency services.

Delaying millions of emergency calls is not considered as acceptable by PSAPs.

Additionally, the necessity to replace all the extension lines telephone handsets by PCs is also considered as an important drawback of the push method, as at the early stages of eCall, only one or two equipped workstations would be sufficient.

3. Alternative: using the signaling techniques to mitigate these drawbacks
Preliminary remark: why the "Service category" element cannot be used at PSAP interface

In order to establish an emergency call, the TE (IVS) sends an "emergency setup message" (different of the ordinary setup message for normal calls) that is received by the MSC.

This emergency setup message is specified by 3GPP TS 24.008 V8.6.1 The information elements of this message are described hereafter.

Table 9.62/3GPP TS 24.008: EMERGENCY SETUP message content

	IEI
	Information element
	Type/Reference
	Presence
	Format
	Length

	
	Call control
	Protocol discriminator
	 M
	 V
	 1/2

	
	protocol discriminator
	10.2
	
	
	

	
	Transaction identifier
	Transaction identifier
	 M
	 V
	 1/2

	
	
	10.3.2
	
	
	

	
	Emergency setup
	Message type
	 M
	 V
	1

	
	message type
	10.4
	
	
	

	04
	Bearer capability
	Bearer capability
	 O
	 TLV
	 3-11

	
	
	10.5.4.5
	
	
	

	2D
	Stream Identifier
	Stream Identifier
	O
	TLV
	3

	
	
	10.5.4.28 
	
	
	

	40
	Supported Codecs
	Supported Codec List
	O
	TLV
	5-n

	
	
	10.5.4.32
	
	
	

	2E
	Emergency category
	Service category
	O
	TLV
	3

	
	
	10.5.4.33
	
	
	


Weakness of the ecall flag

The "emergency category" Information Element (IE) contains the bits MieC (Manual Initiated eCall  and AieC (Automatic Initiated eCall), indicating that the emergency call is an eCall.
But this indicator is not an end-to-end indicator, as it is solely used at MSC level for the routing, and it is not carryied by the fixed ISUP network to the PSAP access. Thus, the Q931 primary rate access of the PSAP don't receive this indicator inside the setup message. 

Therefore, the PSAP presently receives some setup messages that are exactly identical, whether the call is an ecall or an ordinary e112 call (non eCall).

The consequences are heavy at the PSAP : need to change all the handsets, need to disconnect the answering machines and implement messages on each workstation, additional delay brought to all ordinary calls, need to modify the distribution of calls inside the psap center…

Therefore, we need another end to end indicator, so that the PSAP interface can differentiate the eCalls from the ordinary calls, and so that it can route them to a specific workstation. This enables to respect existing working procedures and equipment at PSAP.

Alternative: indicate an eCall thanks to the Bearer Capability information element
Certain entries of the “Bearer Capability” Information Element of the emergency setup message [6] are transparently mapped to the ISDN, see Table 7A in Annex A hereafter.

Up to now, there is no specification for the Emergency Setup optional fields, such as the Bearer capability. The only specification that has been specifically made for eCall within the signalling systems is related to the Emergency category of the emergency setup message.

In order to identify an eCall, it is easy to make use of the bits describing the features of the data transmission, inside the bearer capability information element.

As the Bearer Capability Information element is normally optional, it proposed to make it compulsory for eCalls.

The bearer capability is a type 4 information element with a minimum length of 3 octets and a maximum length of 11 octets.

Inside the Bearer capability information element, the following choices should be made, in accordance with TS 24.008 and TS 29.007:

Octet 3 :  Coding Standard : GSM standard coding 

Octet 3 : Transfer mode : circuit mode

Octet 3 : Information transfer capability :   to be determined by CT
Octet 4 : Duplex mode: Half Duplex

Octet 6 : 

6 bit 1 : Synchronous/Asynchronous : synchronous (value is set to 0)

6a, bit 7 : Number of stop bits : 1 bit (value is set to 0)

6a, bit 6 : Negotiation : inband negotiation not possible (value set to 0)

6a bit 5 : Number of data bits: 8 bits (value is set to 1)

6a bits 4 3 2 1 : User rate : set to 12 kb/s transparent (non compliance with X1 and V110: value is set to 0110)

6b  bits 3 2 1  : Parity Information : none (value is set to 011)  

These are already specified values, and no change is needed in the signaling networks, on the PLMN or the ISDN side. No special mapping at the MSC is required. 

When receiving such a BC inside the emergency setup message, it will be clear for the PSAP's PBX that the call is an eCall. This will enable him to route the call to a conveniently equipped workstation.
Advantages of the BC eCall recognition method
The use of the BC recognition for eCall is completely compatible with the existing PSAP working organisation. In particular, the BC recognition is fully compatible with the welcome/waiting messages installed on the 112 lines in some countries.

It enables to keep unchanged the PSAP working procedures for ordinary calls reception.

The use of the BC recognition method makes that the eCall implementation in the PSAP equipment has no impact on the "ordinary" 112 calls.  It avoids the disadvantages such as the additional 2s delay for the ordinary calls. 

It allows routing the incoming eCalls to specifically equipped extensions, or specifically trained operators. This avoids the equip all the PSAP operator positions. It makes PSAP equipment less expensive.

Disadvantages of the BC recognition method
The use of this recognition method needs an ACD or a PBX capable of reading the BC information element, inside the ISUP setup message delivered on the Q931 interface, and then to route the calls to the modem equipped extension lines. As the BC normally enables to differentiate modems from other calls, this should be a feature easy for most ACD, but it may require a change in the PBX software. 

It is easyier for PSAPs to adapt the PBX rather than change all the working stations and all their existing working procedures.

This method works only for a PSAP having a digital connectivity (PRA or ISDN 2B+D lines) with the fixed network. This is the case in all the large European countries,  but one cannot exclude that it may still exist some very small PSAPs with analogue lines in rare countries. 

However, this is a theoretical case. These kind of PSAPs are not capable of managing the e112 (112 with information about caller localisation), because of the limitations of the analog interface. So it is unlikely that this kind of PSAP would be equipped for eCall, which needs, among others, the Calling Line Identification.

Conclusion

It appears that the indication of eCalls with the signalling channel capability is a better mode of operation, easily usable.

Since the in-band push mode is causing a lot of disturbance in the administration's emergency services, and being given that there is an alternative solution, CRs SA4-090558 and SA4-090473 are to be rejected for the while. 
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Annex (TS 29.007 V810) : Table 7A: Comparable setting of parameters in PLMN and ISDN: Mobile Originated

	Octet
	PLMN BC parameter value
	Octet
	ISDN BC parameter value

	1
	Bearer Capability IEI
	1
	Bearer Capability IEI

	2
	Length of BC contents
	2
	Length of BC contents

	3
#7..6
	Radio channel requirement
half rate channel 
full rate channel
dual, full, rate preferred
dual, half rate preferred
	
	No comparable field

	3
#5
	Coding Standard
GSM standard coding
	3
#7..6
	Coding Standard
CCITT standardized coding

	3
#4
	Transfer mode
circuit mode
packet mode (note7)
	4
#7..6
	Transfer mode
circuit mode
packet mode

	3
#3..1
	Information transfer capability
speech
unrestricted digital
3,1 kHz audio ex PLMN
facsimile group 3 (note 1) 
other ITC (see octet 5a)
	3
#5..1
	Information transfer capability
speech
unrestricted digital
3,1 kHz audio
3,1 kHz audio 

no comparable value

	5a
#7..6
	Other ITC
restricted digital
	
	
(note 18)

	4
#7
	Compression (note 14)
data compression allowed
data compression not allowed
	
	No comparable field

	4
#6..5
	Structure
SDU integrity
unstructured
	4a
#7..5
	Structure (note 4)

	4
#4
	Duplex mode
half duplex 
full duplex
	5d
#7
	Duplex mode
half duplex
full duplex

	4
#3
	Configuration
point to point
	4a
#4..3
	Configuration
(note 4)


	4
#1
	Establishment
demand
	4a
#2..1
	Establishment (note 4)



	4
	NIRR (note 12)
no meaning
Data ( 4.8kbit/s, FR nt,
6kbit/s radio interface is requested
	
	No comparable field

	5
#5..4
	Rate adaptation
no rate adaptation
(note 2)
V.110, I.460/X.30 rate adaptation

CCITT X.31 flag stuffing (note 25)

No comparable value
(note 11) 
No comparable value
(note 11)

No comparable value
(note 11) 

other rate adaptation (see octet 5a)
	5
#5..1
	User information layer 1 protocol
no comparable value
CCITT standardized rate adaption V.110, I.460/X.30
 (note 25)
Recommendation G.711 µ-law
Recommendation G.711 A-law (note 3)
Recommendation G.721 32 kbit/s
ADPCM and I.460

No comparable value

	5a
#5..4
	Other rate adaptation
V.120 (note 17) 
PIAFS (note 27) 
H.223 & H.245
	
	No comparable value

H.223 & H.245 (note 26)

	5
#3..1
	Signalling access protocol
I.440/I.450
X.21 (note 24)
X.28, ded.PAD, indiv.NUI (note 24)
X.28, ded PAD, univ.NUI (note 24)
X.28, non‑ded PAD (note 24)
X.32 (note 24)
	
	No comparable field

	6
#1
	Synchronous/asynchronous
synchronous
asynchronous
	5a
#7
	Synchronous/asynchronous
synchronous
asynchronous

	6
#5..2
	User info. layer 1 protocol
default layer 1 protocol
	5
#5..1
	User info. layer 1 protocol
see section under rate adaptation for 3GPP TS 24.008 above

	6a
#7
	Number of stop bits
1 bit
2 bits
	5c
#7..6
	Number of stop bits
1 bit
2 bits

	6a
#6
	Negotiation
In band neg. not possible
no comparable value
	5a
#6
	Negotiation
In band neg. not possible
In band neg. possible
(note 10)

	6a
#5
	Number of data bits

7 bits
8 bits
	5c
#5..4
	Number of data bits excluding parity if present
7 bits
8 bits

	6a
#4..1
	User rate
0.3 kbit/s
1.2 kbit/s
2.4 kbit/s
4.8 kbit/s
9.6 kbit/s
12 kbit/s
(note 7)
1.2 kbit/s / 75 bit/s (note 24)
any value
no comparable value
	5a
#5..1
	User rate
0.3 kbit/s

1.2 kbit/s
2.4 kbit/s
4.8 kbit/s

9.6 kbit/s

12 kbit/s
75 bit/s / 1.2 kbit/s
19.2 kbit/s
(note 14)
Ebits or inband negotiation 
(note 10)

	6b
#7..6
	Intermediate rate
8 kbit/s
16 kbit/s
any value
	5b
#7..6
	Intermediate rate (note 13)
8 kbit/s or not used
16 kbit/s or not used

32 kbit/s or not used
(note 14)

	6b
#5
	NIC on Tx
does not require
requires
(note7)
	5b
#5b
	NIC on Tx
does not require
requires

(note 8)

	6b
#4
	NIC on Rx
cannot accept
can accept

(note 7)
	5b
#4
	NIC on Rx
cannot accept
can accept

(note 8)

	6b
#3..1
	Parity information
odd
even
none
forced to 0
forced to 1
	5c
#3..1
	Parity information
odd
even
none
forced to 0
forced to 1

	6c
#7..6
	Connection element
transparent
non‑transparent (RLP)
both, transp. preferred
both, non‑transp. preferred
	
	No comparable field

	6c
#5..1
	Modem type
none
V.21
V.22
V.22bis
V.23 (note 24)
V.26ter
V.32
modem for undef. interface
autobauding type 1
	5d
#6..1
	Modem type


no comparable value (note 5)
V.21
V.22
V.22bis
V.23
V.26ter
V.32
No comparable value (note 5)
No comparable value (note 5, note 10)

	7
#5..1
	User info. layer 2 protocol
X.25 link level (note 24)
ISO 6429, codeset 0
COPnoFlCt
videotex profile 1
(note 7)
X.75 layer 2 modified  (CAPI) (note 24)
	6
	User info.layer 2 prot. (note 6)
X.25 link level
no comparable value
no comparable value
no comparable value
X.25 link level

	6d
#5..1
	Fixed network user rate   (note 15)
FNUR not applicable
(note 7)
9,6 kbit/s
12 kbit/s
(note 7)
14,4 kbit/s
19,2 kbit/s
28,8 kbit/s
32.0 kbit/s
33.6 kbit/s
38,4 kbit/s
48,0 kbit/s
56,0 kbit/s
64,0 kbit/s
	5a
#5..1
	User rate

no comparable value
9,6 kbit/s
12 kbit/s
14,4 kbit/s
19,2 kbit/s
28,8 kbit/s
32.0 kbit/s
no comparable value
38,4 kbit/s
48,0 kbit/s
56,0 kbit/s
no comparable value
(note 16)

	6e
#3..1
	Maximum number of traffic channels

1 TCH
2 TCH
3 TCH
4 TCH
5 TCH
6 TCH
7 TCH
(note 7) 
8 TCH
(note 7)
	
	No comparable field

	6f
#4..1
	Wanted air interface user rate (note 23)

air interface user rate not applicable (note 7)
9,6 kbit/s
14,4 kbit/s
19,2 kbit/s
28,8 kbit/s
38,4 kbit/s
43,2 kbit/s

57,6 kbit/s

interpreted by the network as 38.4 kbit/s   (note 7)
	
	No comparable field

	6d
#7..6
	Other modem type (note 15)
No other modem type
V.34
	5d

#6..1
	Modem type

no comparable value
V.34 

	6e
#7..4
	Acceptable channel coding(s)

TCH/F4.8 acceptable (note 19)
TCH/F9.6 acceptable 
TCH/F14.4 acceptable
	
	No comparable field

	6f
#7..5
	User initiated modification indicator (note 23)

User initiated modification not 
      required
User initiated modification upto 1
     TCH/F may be requested
User initiated modification upto 2
     TCH/F may be requested
User initiated modification upto 3
     TCH/F may be requested
User initiated modification upto 4
     TCH/F may be requested
	
	No comparable field

	6g

#7..5
	Acceptable channel coding(s) (note 20)

TCH/F28.8 acceptable 
TCH/F32.0 acceptable

TCH/F43.2 acceptable (note 22)
	
	No comparable field

	6g

#4..3
	Asymmetry preference indication (Note 23)
no preference 

up link biased asymmetry preference

down link biased asymmetry preference
	
	No comparable field
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