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1. [bookmark: _Toc18413600][bookmark: _Toc18404533][bookmark: _Toc18403966]Introduction
The IE of Extended emergency number list includes one or more local emergency number(s) together with a sub-service field containing zero or more sub--services of the associated emergency service URN and a validity indication. In current TS 24.301, it states that the characters of the sub-services of the associated emergency service URN shall be coded in accordance to GSM 7 bit default alphabet (see 3GPP TS 23.038 [3]). However, there are two padding mechanism of packing of the 7 bits characters in octets specified in TS 23.038. Furthermore TS 24.008 has defined another mechanism for network name coded in accordance to GSM 7 bit default alphabet which indicates the number of padding bits in the last octet explicitly.
Thus this DP lists the three mechanisms for the IE coded in accordance to GSM 7 bit default alphabet and proposes to indicate which mechanism to be used for the sub-services of the associated emergency service URN.

2. Discussion
2.1	Codec of IE of Network Name specified in TS 24.008
[bookmark: _GoBack]As specified in subclause of 10.5.3.5a, Cell Broadcast data coding scheme can be used for the IE of Network Name. If the coding scheme in accordance to GSM 7 bit default alphabet is used, the “Number of spare bits in last octet” indicates the number of spare bits in last octet explicitly.

	3GPP TS 24.008
Section 10.5.3.5a
The Network Name is a type 4 information element with a minimum length of 3 octets. No upper length limit is specified except for that given by the maximum number of octets in a L3 message (see 3GPP TS 44.006 [19]).
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Figure 10.5.80/3GPP TS 24.008 Network Name information element
Table 10.5.94/3GPP TS 24.008 Network Name information element
	Number of spare bits in last octet (octet 3, bits 1 to 3)

	

	2
	1
	
	
	

	0
	0
	1
	
	bit 8 is spare and set to "0" in octet n

	0
	1
	0
	
	bits 7 and 8 are spare and set to "0" in octet n

	0
	1
	1
	
	bits 6 to 8(inclusive) are spare and set to "0" in octet n

	1
	0
	0
	
	bits 5 to 8(inclusive) are spare and set to "0" in octet n

	1
	0
	1
	
	bits 4 to 8(inclusive) are spare and set to "0" in octet n

	1
	1
	0
	
	bits 3 to 8(inclusive) are spare and set to "0" in octet n

	1
	1
	1
	
	bits 2 to 8(inclusive) are spare and set to "0" in octet n

	0
	0
	0
	
	this field carries no information about the number of spare bits in octet n
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	The MS should not add the letters for the Country's Initials to the text string
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	The MS should add the letters for the Country's Initials and a separator

	
	
	
	
	(e.g. a space) to the text string

	

	Coding Scheme (octet 3, bits 5-7)
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	Cell Broadcast data coding scheme, GSM default alphabet, language unspecified, defined in 3GPP TS 23.038 [8b]
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	UCS2 (16 bit) [72]
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	Text String (octet 4 to octet n, inclusive)

	Encoded according to the Coding Scheme defined by octet 3, bits 5-7






If such mechanism applies to codec of the IE of Extended emergency number list, the codec of sud-service included in the IE of Extended emergency number list should be modified as:
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Observation 1: If the mechanism for Network Name specified in TS 24.008 applies to the codec of sud-service included in the IE of Extended emergency number list, the pre-Rel 18 UE can’t recognize the sub-services field. Thus this mechanism may cause backward compatibility issues.

2.2.	Packing of 7-bit characters specified in TS 23.038 
In order to pack 7 bit characters in octets, zeros on the left are added to complete the octets. For the strings with 7 characters packed in 7 octets, “000 0000” will be added on the left. However, according to the GSM 7 bit Default Alphabet, “000 0000” is the “@” character. To avoid the situation where the receiving entity confuses 7 binary zero pad bits as the “@” character, the carriage return or <CR> character shall be used for padding in this situation. Thus there are two mechanisms for 7 characters in 7 octets as:
1. packing of 7-bit characters for SMS
	3GPP TS 23.038
Section 6.1.2.1.1
-	seven characters in seven octets:
-	bits number:	
	7	6	5	4	3	2	1	0
	2g	1a	1b	1c	1d	1e	1f	1g
	3f	3g	2a	2b	2c	2d	2e	2f
	4e	4f	4g	3a	3b	3c	3d	3e
	5d	5e	5f	5g	4a	4b	4c	4d
	6c	6d	6e	6f	6g	5a	5b	5c
	7b	7c	7d	7e	7f	7g	6a	6b
	0	0	0	0	0	0	0	7a




2. Packing of 7-bit characters for CBS or USSD
	3GPP TS 23.038
Section 6.1.2.3.1
-	seven characters in seven octets:
-	bits number:	
	7	6	5	4	3	2	1	0
	2g	1a	1b	1c	1d	1e	1f	1g
	3f	3g	2a	2b	2c	2d	2e	2f
	4e	4f	4g	3a	3b	3c	3d	3e
	5d	5e	5f	5g	4a	4b	4c	4d
	6c	6d	6e	6f	6g	5a	5b	5c
	7b	7c	7d	7e	7f	7g	6a	6b
	0	0	0	1	1	0	1	7a
…….
Packing of 7 bit characters in USSD strings is done in the same way as for SMS (clause 6.1.2.1). The character stream is bit padded to octet boundary with binary zeroes as shown above.
If the total number of characters to be sent equals (8n‑1) where n=1,2,3 etc. then there are 7 spare bits at the end of the message. To avoid the situation where the receiving entity confuses 7 binary zero pad bits as the @ character, the carriage return or <CR> character (defined in clause 6.1.1) shall be used for padding in this situation, just as for Cell Broadcast.
If <CR> is intended to be the last character and the message (including the wanted <CR>) ends on an octet boundary, then another <CR> must be added together with a padding bit 0. The receiving entity will perform the carriage return function twice, but this will not result in misoperation as the definition of <CR> in clause 6.1.1 is identical to the definition of <CR><CR>.
The receiving entity shall remove the final <CR> character where the message ends on an octet boundary with <CR> as the last character.



Observation 2: If the total number of characters to be sent equals (8n 1) where n=1,2,3 etc., the padding with the carriage return or <CR> character may cause less confusion for receiver and is preferred.
3. Conclusion and proposals
Based on the analysis in section 2, the mechanism of padding bits defined in clause 6.1.2.3.1 of TS 23.038 has no backward compatibility issue and will not bring confusion for receiving entities. Thus it is preferred to make clarification in TS 24.301 and TS 23.038 as: 
C1-224811 clarifies the characters of the sub-services of the associated emergency service URN shall be coded in accordance to GSM 7 bit default alphabet and the appropriate padding characters and bit-fill are added to octet boundary as specified in clause 6.1.2.3.1 of TS 23.038.
C1-224812 clarifies the scope of TS 23.038, which can also be used for codec of IE included in NAS messages.
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