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Introduction

Documents C1-180494 and C1-180492 contains an encoding for categories, types of emergency service. In both proposals it is suggested to include these IEs in REGISTER ACCEPT, ATTACH ACCEPT, TRACKING AREA UPDATE ACCEPT messages.
A companion CR (C1-180525) against TS 24.229 further contains procedures for deriving URNs from the IE introduced in C1-180494.

The proposal in C1-180492 appears to result in NAS messages that are bigger than the proposal in C1-180494. To illustrate this, let's assume the following two (fictive) countries have numbers and corresponding categories or types of emergency service that need to be provisioned at the UE via a NAS registration response message:

Country A:

221 - fire brigade,

821 - gas-related emergency,

331 - police,

041 - mountain rescue,

414 - doctors,

241 - telephone counselling,

441 - rescue/ambulance,

741 - emergency services for children and young people.
Country J:
011
police

912
ambulance and fire

811
coast guard

911
police

Caveats

It should be noted that while a category may correspond to e.g. country A's emergency number 221, it may be preferred in country A to consider 221 a network-detected emergency call on the CS domain. I.e. use basic call SETUP message with a number as opposed to EMERGENCY SETUP with a category, while on the CS domain (see C1-18abcd1-DISC-reqs-v1).
Further, TS 24.229 has defined that a category representing country J's emergency number 912, is mapped to either urn:service:sos.fire or urn:service:sos.ambulance. This is considered a "good-enough" URN. However, using a dedicated URN should be possible too, according to TS 22.101 (see C1-18abcd1-DISC-reqs-v1).

Background
Below the IE (and, where available, the corresponding IMS procedures) in C1-180492 and "draft-C1-180abc4-C1-180494-24301-f11-elist-v1" (revision of C1-180494) are reproduced for convenience. Also, IMS procedures in " draft-C1-180abc6-C1-180525-C1-180173-24229-f10-elist-v1 " (revision of C1-180525) are reproduced.
Some deficiencies in C1-180492 and C1-180494 were observed. The deficiencies in C1-180494 have been fixed in draft-C1-180abc4-C1-180494-24301-f11-elist-v1.

C1-180492
9.9.3.z
Extended Emergency Number List IE

The purpose of this information element is to encode emergency number(s) together with an otional emergency service category or an associated URN with top level service type of "sos" (i.e. a sos-URN as specified in IETF RFC 5031 [aa] or a country-specific sos-URN as defined in an 3GPP TS 24.229 [13D]) assigned to a local emergency number.

The Extended Emergency Number List information element is coded as shown in figure 9.9.3.z.1.

The Extended Emergency Number List IE is a type 6 information element with a minimum length of 5 octets and a maximum length of 65536 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Extended Emergency Number List IE
	octet 1

	Length of Emergency Number List IE contents

	octet 2

	Length of 1st Emergency Number information (Note 1)
	octet 3

	Spare
	Emergency Service Category Value
	octet 4

	0
	0
	0
	
	

	Number digit 2
	Number digit 1
	octet 5

	
	
	(Note 2)

	Number digit 4
	Number digit 3
	octet 6*

	
	
	

	:
	:
	:

	
	
	

	(Note 3)
	
	octet j-1*

	
	
	

	Length of 1st sos-URN information (Note 3)
	Octet j

	sos-URN

(Note 4)


	octet j+1

octet k-1

	Length of 2nd Emergency Number information (Note 1)
	octet k*

	Spare
	Emergency Service Category Value
	octet k+1

	0
	0
	0
	
	

	Number digit 2
	Number digit 1
	octet k+2*

	
	
	(Note 2)

	Number digit 4
	Number digit 3
	octet k+3*

	
	
	

	:
	:
	:

	
	
	

	(Note 3)
	:
	octet l-1*

	
	
	

	Length of 2nd sos-URN information (Note 3)
	Octet l

	sos-URN

(Note 4)


	octet l+1

(Note 5)

octet m-1

	Length of 3rd Emergency Number information (Note 1)
	octet m*

	Spare
	Emergency Service Category Value
	octet m+1

	0
	0
	0
	
	

	Number digit 2
	Number digit 1
	octet m+2*

	
	
	(Note 2)

	Number digit 4
	Number digit 3
	octet m+3*

	
	
	

	:
	:
	:

	
	
	

	(Note 3)
	:
	octet n-1*

	
	
	

	Length of 3rd sos-URN information (Note 3)
	octet n

	sos-URN

(Note 4)


	octet n+1

octet o


NOTE 1:
The length contains the number of octets used to encode the Emergency Service Category Value and the Number digits.

NOTE 2:
The number digit(s) in octet 5 precedes the digit(s) in octet 6 etc. The number digit, which would be entered first, is located in octet 5, bits 1 to 4. The contents of the number digits are coded as shown in table 10.5.118/3GPP TS 24.008 [13].

NOTE 3:
The length contains the number of octets used to encode the associated sos-URN.

NOTE 4:
The characters of the sub-service label (e.g. gas) of the associated URN with top-level "sos" (e.g. sos.gas) and coded as defined in 3GPP TS 23.038 [bb].

NOTE 5:
The first characters of the sub-service label (e.g. gas) of the associated URN with top-level "sos" (e.g. sos.gas) is located in octet j+1 (e.g. “g” for gas).

NOTE 6:
Only either an Emergency Service Category Value or the sub-service label of the associated URN with top-level "sos"
 (i.e. a sos-URN as specified in IETF RFC 5031 [aa] or a country-specific sos-URN as defined in an 3GPP TS 24.229 [13D]) can be provided to an emergency number.

Figure 9.8.3.z.1 Extended Emergency Number List IE

Table 9.9.3.z.1/3GPP TS 24.301: Emergency Number List information element

	Emergency Service Category Value (octet 4, k+1, m+1, etc.; bit 1 to 5)

	Bits 1 to 5 are coded as bits 1 to 5 of octet 3 of the Service Category information element as specified in subclause 10.5.4.33/3GPP TS 24.008 [13].

	


draft-C1-180abc4-C1-180494-24301-f11-elist-v1 (C1-180494 with changes in yellow since last presentation)
9.9.3.37A
Extended Emergency Number List

Editor's note:
Procedures need to be defined in TS 24.229 to handle the information in this subclause.

Editor's note:
Requirements exist in TS 22.101 for the handling of the case where the UE registers via 3GPP access and non-3GPP access simultaneously and receive emergency number lists from different PLMNs. The stage 3 for these requirements is FFS.
The purpose of this information element is to encode emergency number(s) within the country where the IE is received.

The Extended Emergency Number List information element is coded as shown in figure 9.9.3.37A.1 and table 9.9.3.37A.1.

The Extended Emergency Number List IE is a type 6 information element.

Editor's note:
The upper length limit is FFS, the minimum length is 2 octets.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Extended Emergency Number List IEI
	octet 1

	Length of Extended Emergency Number List IE contents
	octet 2

octet 3

	Country character 1 (Note 1) (Note 2)
	octet 4

	Country character 2 (Note 1) (Note 2)
	octet 5

	Length of 1st Emergency Number digits (Note 3)
	octet 6

	Spare
	CSE
	TOEU
	octet 7

	0
	0
	0
	0
	0
	
	
	
	

	Spare
	Emergency Service Category Value
	octet 8

	0
	0
	0
	
	

	Number digit 2 (Note 4)
	Number digit 1 (Note 4)
	octet 9

	Number digit 4 (Note 4)
	Number digit 3 (Note 4)
	

	:
	:
	

	(Note 5)
	
	octet j-1

	Length of 1st Emergency number Label(s) (Note 6)
	octet j

	Label character 1 (Note 1)
	octet j+1

	Label character 2 (Note 1)
	octet j+2

	:
	

	Label character x (Note 1)
	

	Length of 2nd Emergency Number digits (Note 3)
	octet k

	Spare
	CSE
	TOEU
	octet k+1

	0
	0
	0
	0
	0
	
	
	
	

	Spare
	Emergency Service Category Value
	octet k+2

	0
	0
	0
	
	

	Number digit 2 (Note 4)
	Number digit 1 (Note 4)
	octet k+3

	Number digit 4 (Note 4)
	Number digit 3 (Note 4)
	

	:
	:
	

	(Note 5)
	
	octet l-1

	Length of 2nd Emergency number Label(s) (Note 6)
	octet l

	Label character 1 (Note 1)
	octet l+1

	Label character 2 (Note 1)
	octet l+2

	:
	

	Label character x (Note 1)
	

	.

.

.
	.

.

.

	Length of xth Emergency Number digits (Note 3)
	octet m

	Spare
	CSE
	TOEU
	octet m+1

	0
	0
	0
	0
	0
	
	
	
	

	Spare
	Emergency Service Category Value
	octet m+2

	0
	0
	0
	
	

	Number digit 2 (Note 4)
	Number digit 1 (Note 4)
	octet m+3

	Number digit 4 (Note 4)
	Number digit 3 (Note 4)
	

	:
	:
	

	(Note 5)
	
	octet o-1

	Length of xth Emergency number Label(s) (Note 6)
	octet o

	Label character 1 (Note 1)
	octet o+1

	Label character 2 (Note 1)
	octet o+2

	:
	

	Label character x (Note 1)
	octet p-1


NOTE 1:
This field contains a character encoded in the GSM default alphabet, language unspecified, defined in 3GPP TS 23.038 [3].

NOTE 2:
The character in octet 3 precedes the character in octet 4. These characters represent the second sub-service label of the country specific emergency service URN (see 3GPP TS 24.229 [13D]). If the Extended Emergency Number List does not indicate any country specific emergency service URN, the contents of octets 2 and 3 are ignored.

NOTE 3:
The Length of nth Emergency Number digits contains the number of octets used to encode the Type of Emergency URN (TOEU) indicator, Emergency Service Category Value and the Number digits.

NOTE 4:
The number digit(s) in octet 5 precedes the digit(s) in octet 6 etc. The number digit, which would be entered first, is located in octet 5, bits 1 to 4. The contents of the number digits are coded as shown in table 10.5.118/3GPP TS 24.008 [13].

NOTE 5:
If the emergency number contains an odd number of digits, bits 5 to 8 of the last octet of the respective emergency number shall be filled with an end mark coded as "1111".

NOTE 6:
The Length of nth Emergency number labels contains the number of octets used to encode the characters of the label(s) including the dots. The value of this field may be 0.

Figure 9.9.3.37A.1: Extended Emergency Number List information element

Table 9.9.3.37A.1: Extended Emergency Number List information element

	Emergency Service Category Value (octet 6, k+1, m+1, etc.; bit 1 to 5)

	

	Bits 1 to 5 are coded as bits 1 to 5 of octet 3 of the Service Category information element as specified in subclause 10.5.4.33 in 3GPP TS 24.008 [13].

	

	CSE, Circuit Switched Emergency call (octet 7, k+1, m+1, etc.)

	Bits

	1
	
	
	
	

	1
	
	
	
	The call to be established is an emergency call

	0
	
	
	
	The call to be established is a basic call

	

	TOEU, Type of Emergency URN indicator (octet 7, k+1, m+1, etc.)

	Bits

	2
	1
	
	
	

	0
	1
	
	
	The URN is a country specific emergency URN (see 3GPP TS 24.229 [13D])

	0
	0
	
	
	The URN is not a country specific emergency URN

	1
	0
	
	
	The URN is derived from the Emergency Service Category Value 

	1
	1
	
	
	spare

	


draft-C1-180abc6-C1-180525-C1-180173-24229-f10-elist-v1 (C1-180525 with changes in yellow since last presentation)

U.2.2.6.1
General

[..]

When the UE recognizes a number as an emergency call:

-
if:

1)
the number is associated with an emergency service category value due to information configured on the UICC; or
2)
the UE stored the local emergency numbers list, as provided in the:

a)
Emergency Number List IE (see 3GPP TS 24.301 [8J]); or

b)
Extended Emergency Number List IE, and the Type of Emergency URN indicator (see 3GPP TS 24.301 [8J]) is set to "the URN is derived from the Emergency Service Category Value";

the UE performs the procedures in subclause U.2.2.6.1A; and

-
if the Type of Emergency URN indicator (see 3GPP TS 24.301 [8J]) is set to "the URN is a country specific emergency URN" or to "URN is not a country specific emergency URN", the UE performs the procedures in subclause U.2.2.6.1B.

[..]

U.2.2.6.1B
Type of emergency service derived from extended emergency number list

The UE shall construct an emergency service URN as follows. If the Type of Emergency URN indicator (see 3GPP TS 24.301 [8J]) associated with the matched number digits indicates:

-
"URN is not a country specific emergency URN": the UE shall construct an emergency service URN by appending each label character associated with the matched number digits to "urn:service:sos."; and

-
"the URN is a country specific emergency URN": the UE shall construct a country-specific emergency service URN with its:

1)
second sub-service's label equal to the two country characters of the extended emergency number list; and

2)
third sub-service's label depending on the value of the length of emergency URN label(s) field associated with the matched number digits. If this field contains:

a)
the value 0: the third sub-service's label is set to the number digits; and

b)
a value greater than 0: the third sub-service's label is set to the corresponding label characters.

Octets used to encode the categories, types for the fictive countries above
Country A

C1-180492
Octet use for the first 2 numbers are encoded. However, a spreadsheet has been included in the archive showing the octets used by encoding the information associated with the other numbers.
	
	Derive URN from category whenever possible
	Make basic call on CS

	Use country specific URN

	
	#octets
	notes
	#octets
	notes
	#octets
	notes

	Extended Emergency Number List IE
	1
	
	1
	
	1
	

	Length of Emergency Number List IE contents


	2
	
	2
	
	2
	

	Length of 1st Emergency Number information
	1
	Set to 3
	1
	Set to 3
	1
	Set to 3

	Category
	1
	"fire"
	1
	undefined
	1
	undefined

	Number digits
	2
	221, 3 digits are encoded in 2 octets
	2
	221
	2
	221

	Length of 1st sos-URN information
	1
	Set to 0
	1
	Set to 8
	1
	Set to 26

	sos-URN
	0
	
	8
	sos.fire
	26
	sos.country
specific.XX.221


	Length of 2nd Emergency Number information
	1
	
	1
	
	1
	

	Category
	1
	undefined
	1
	undefined
	1
	undefined

	Number digits
	2
	821
	2
	821
	2
	821

	Length of 2nd sos-URN information
	1
	
	1
	
	1
	

	sos-URN
	7
	sos.gas
	7
	sos.gas
	26
	sos.country
specific.XX.821


[..]
	Total octets
	115
	
	158
	
	251
	


draft-C1-180abc4-C1-180494-24301-f11-elist-v1
Octet use for the first 2 numbers are encoded. However, a spreadsheet has been included in the archive showing the octets used by encoding associated with the other numbers.

	
	Derive URN from category whenever possible
	Make basic call on CS

	Use country specific URN

	
	#octets
	notes
	#octets
	notes
	#octets
	notes

	Extended Emergency Number List IE
	1
	
	1
	
	1
	

	Length of Emergency Number List IE contents
	2
	
	2
	
	2
	

	Country characters 
	2
	
	2
	
	2
	

	Length of 1st Emergency Number information
	1
	Set to 4
	1
	Set to 4
	1
	Set to 4

	TOEU + CSE
	1
	CSE = "CS emergency call", TOEU set to "derive URN from category"
	1
	CSE = "CS basic call", TOEU set to "not a country-specific URN"
	1
	CSE = "CS basic call", TOEU set to "country-specific URN"

	Category
	1
	"fire"
	1
	"fire"
	1
	"fire"

	Number digits
	2
	221, 3 digits are encoded in 2 octets
	2
	221
	2
	221

	Length of 1st sos-URN information
	1
	Set to 0
	1
	Set to 8
	1
	Set to 0

	sos-URN
	0
	
	8
	sos.fire
	0
	sos.country
specific.XX.221


	Length of 1st Emergency Number information
	1
	Set to 4
	1
	Set to 4
	1
	Set to 4

	TOEU + CSE
	1
	CSE = "CS basic call", TOEU set to "derive URN from category"
	1
	CSE = "CS basic call", TOEU set to "not a country-specific URN"
	1
	CSE = "CS basic call", TOEU set to "country-specific URN"

	Category
	1
	undefined
	1
	undefined
	1
	undefined

	Number digits
	2
	821
	2
	821
	2
	821

	Length of 1st sos-URN information
	1
	Set to 7
	1
	Set to 7
	1
	Set to 0

	sos-URN
	7
	sos.gas
	7
	sos.gas
	0
	sos.country
specific.XX.821


[..]

	Total octets
	73
	
	116
	
	53
	


Conclusion

Octet use has been calculated for three different scenarios:
· Derive URN from category whenever possible: this scenario should be most favourable for the proposal in C1-180492. However, if all URNs can be derived from the category, the operator could provide the UE with legacy emergency number list IE instead.
· Make basic call on CS: the proposal in C1-180492 suggests that providing (and thus using?) the category information is optional. However, no encoding is given to support this. To be fair, the proposal in C1-180494 also didn't include support for the scenario where emergency numbers cause a basic call on CS. draft-C1-180abc4-C1-180494-24301-f11-elist-v1 has been provided to include support for this behaviour (via the new CSE bit).

· Use country specific URN: this scenario should be most unfavourable for the proposal in C1-180492.
It can be seen that the proposal in draft-C1-180abc4-C1-180494-24301-f11-elist-v1 uses fewer octets in all three scenarios.

Country J

C1-180492
Octet use for the all 4 numbers are encoded. 

	
	Derive URN from category whenever possible
	Make basic call on CS
	Use country specific URN

	
	#octets
	notes
	#octets
	notes
	#octets
	notes

	Extended Emergency Number List IE
	1
	
	1
	
	1
	

	Length of Emergency Number List IE contents
	2
	
	2
	
	2
	


	Length of 1st Emergency Number information
	1
	Set to 3
	1
	Set to 3
	1
	Set to 3

	Category
	1
	"police"
	1
	undefined
	1
	undefined

	Number digits
	2
	011, 3 digits are encoded in 2 octets
	2
	011
	2
	011

	Length of 1st sos-URN information
	1
	Set to 0
	1
	Set to 10
	1
	Set to 26

	sos-URN
	0
	
	10
	sos.police
	26
	sos.country
specific.XX.011



	Length of 2nd Emergency Number information
	1
	
	1
	
	1
	

	Category
	1
	"ambulance" + "fire"
	1
	undefined
	1
	undefined

	Number digits
	2
	912
	2
	912
	2
	912

	Length of 2nd sos-URN information
	1
	Set to 0
	1
	Set to 8 or 13
	1
	Set to 26

	sos-URN
	26
	sos.country
specific.XX.912
	26
	sos.country
specific.XX.912
	26
	sos.country
specific.XX.912


	Length of 3rd Emergency Number information
	1
	
	1
	
	1
	

	Category
	1
	"Marine"
	1
	undefined
	1
	undefined

	Number digits
	2
	811
	2
	811
	2
	811

	Length of 3rd sos-URN information
	1
	Set to 0
	1
	Set to 10
	1
	Set to 26

	sos-URN
	0
	
	10
	sos.marine
	26
	sos.country
specific.XX.811


	Length of 4th Emergency Number information
	1
	
	1
	
	1
	

	Category
	1
	"police"
	1
	"police"

	1
	"police"

	Number digits
	2
	911
	2
	911
	2
	911

	Length of 4th sos-URN information
	1
	Set 0
	1
	Set 0
	1
	Set 0

	sos-URN
	0
	
	0
	
	0
	


	Total octets
	49
	
	69
	
	101
	


draft-C1-180abc4-C1-180494-24301-f11-elist-v1
Octet use for the all 4 numbers are encoded. 

	
	Derive URN from category whenever possible
	Make basic call on CS
	Use country specific URN

	
	#octets
	notes
	#octets
	notes
	#octets
	notes

	Extended Emergency Number List IE
	1
	
	1
	
	1
	

	Length of Emergency Number List IE contents
	2
	
	2
	
	2
	

	Country characters 
	2
	
	2
	
	2
	


	Length of 1st Emergency Number information
	1
	Set to 4
	1
	Set to 4
	1
	Set to 4

	TOEU + CSE
	1
	CSE = "CS emergency call", TOEU set to "derive URN from category"
	1
	CSE = "CS basic call", TOEU set to "derive URN from category"
	1
	CSE = "CS basic call", TOEU set to "country-specific URN"

	Category
	1
	"police"
	1
	"police"
	1
	undefined

	Number digits
	2
	011, 3 digits are encoded in 2 octets
	2
	011
	2
	011

	Length of 1st sos-URN information
	1
	Set to 0
	1
	Set to 0
	1
	Set to 0

	sos-URN
	0
	
	0
	
	0
	


	Length of 2nd Emergency Number information
	1
	
	1
	
	1
	

	TOEU + CSE
	1
	CSE = "CS emergency call", TOEU set to "country-specific URN"
	1
	CSE = "CS basic call", TOEU set to "country-specific URN"
	1
	CSE = "CS basic call", TOEU set to "country-specific URN"

	Category
	1
	"ambulance" + "fire"
	1
	undefined
	1
	undefined

	Number digits
	2
	912
	2
	912
	2
	912

	Length of 2nd sos-URN information
	1
	Set to 0
	1
	Set to 0
	1
	Set to 0

	sos-URN
	0
	
	0
	
	0
	


	Length of 3rd Emergency Number information
	1
	
	1
	
	1
	

	TOEU + CSE
	1
	CSE = "CS emergency call", TOEU set to "derive URN from category"
	1
	CSE = "CS basic call", TOEU set to "derive URN from category "
	1
	CSE = "CS basic call", TOEU set to "country-specific URN"

	Category
	1
	"Marine"
	1
	undefined
	1
	undefined

	Number digits
	2
	811
	2
	811
	2
	811

	Length of 3rd sos-URN information
	1
	Set to 0
	1
	Set to 0
	1
	Set to 0

	sos-URN
	0
	
	0
	
	0
	0


	Length of 4th Emergency Number information
	1
	
	1
	
	1
	

	TOEU + CSE
	1
	CSE = "CS emergency call", TOEU set to "derive URN from category"
	1
	CSE = "CS emergency call", TOEU set to "derive URN from category "
	1
	CSE = "CS emergency call", TOEU set to "derive URN from category "

	Category
	1
	"police"
	1
	"police"

	1
	"police"

	Number digits
	2
	911
	2
	911
	2
	911

	Length of 4th sos-URN information
	1
	Set 0
	1
	Set 0
	1
	Set 0

	sos-URN
	0
	
	0
	
	0
	


	Total octets
	29
	
	29
	
	29
	


Conclusion

Octet use has been calculated for three different scenarios:

· Derive URN from category whenever possible: this scenario should be most favourable for the proposal in C1-180492. However, if all URNs can be derived from the category, the operator could provide the UE with legacy emergency number list IE instead.

· Make basic call on CS: the proposal in C1-180492 suggests that providing (and thus using?) the category information is optional. However, no encoding is given to support this. To be fair, the proposal in C1-180494 also didn't include support for the scenario where emergency numbers cause a basic call on CS. draft-C1-180abc4-C1-180494-24301-f11-elist-v1 has been provided to include support for this behaviour (via the new CSE bit).

· Use country specific URN: this scenario should be most unfavourable for the proposal in C1-180492.
It can be seen that the proposal in draft-C1-180abc4-C1-180494-24301-f11-elist-v1 uses fewer octets in all three scenarios.

� Although Note 6 of C1-180492 suggest the category information is optional to include in the IE, the encoding seems to mandate its presence.


� A type 6 IE should have a 2 octet length field. C1-180492 suggests this field is 1 octet. This document assumes the field will use 2 octets.


� The updated proposal draft-C1-180abc4-C1-180494-24301-f11-elist-v1 adds an indicator (CSE) signalling to the device that a basic call procedure applies when on the CS domain.


� 911 will always trigger emergency call procedures on CS domain


� 911 will always trigger emergency call procedures on CS domain





�TS 24.229 procedure is missing


�A type 6 IE would benefit from a 2 byte length


�This is not correct. The " Emergency Service Category Value" is always provided according to figure 9.8.3.z.1. However, TR 24.890 does include: "Optionally to each local emergency number either an emergency service category or an associated sos-URN [..] may be provided in the local emergency number list ", "The sos-URN used by the UE to setup the emergency session is either the associated sos-URN or the sos-URN mapped to the emergency service category ([..]) if these additional information are provided".





� 





