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1 Introduction 
In the current RANAP specification 25.413 and S1AP specification 36.413, the coding of PLMN is not identical with the description in the current NAS specification 24.008. If the CN and RAN use different codings of PLMN, the CN and RAN can’t inter-operate.
This contribution aims to discuss and solve this problem. 
2 Discussion
2.1 RAN description
In the current RANAP specification 25.413 and S1AP specification 36.413, the coding of PLMN is:

	OCTET STRING (SIZE (3))
	- digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit,

two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-1

- bits 8 to 5 of octet n encoding digit 2n
-The Selected PLMN identity consists of 3 digits from MCC followed by either 
-a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).


For example, the PLMN is 123456, MCC is 123, MNC is 3 digits “456”.
digit 2n-1 of PLMN are 1,3,5. 1: digit 1(n=1); 3: digit 3(n=2); 5: digit 5(n=3);

digit 2n of PLMN are 2,4,6.     2: digit 2(n=1); 4: digit 4(n=2); 6: digit 6(n=3);

According to 25.413 and 36.413, the coding of PLMN is:

	2 (PLMN digit 2)
	1 (PLMN digit 1)
	octet 1

	4 (PLMN digit 4)
	3 (PLMN digit 3)
	octet 2

	6 (PLMN digit 6)
	5 (PLMN digit 5)
	octet 3


2.2 NAS description
And in the current NAS specification 24.008, the coding of PLMN is:

	MCC digit 2, PLMN 1
	MCC digit 1, PLMN 1
	octet 3

	MNC digit 3, PLMN 1
	MCC digit 3, PLMN 1
	octet 4

	MNC digit 2, PLMN 1
	MNC digit 1, PLMN 1
	octet 5


Table 10.5.13/3GPP TS 24.008: PLMN List information element

	MCC, Mobile country code (octet 3, octet 4 bits 1 to 4)

The MCC field is coded as in ITU-T Rec. E212, Annex A. 

MNC, Mobile network code (octet 5, octet 4 bits 5 to 8).

The coding of this field is the responsibility of each administration but BCD coding shall be used. The MNC shall consist of 2 or 3 digits. For PCS 1900 for NA, Federal regulation mandates that a 3-digit MNC shall be used. However a network operator may decide to use only two digits in the MNC over the radio interface. In this case, bits 5 to 8 of octet 4 shall be coded as "1111". Mobile equipment shall accept MNC coded in such a way.


The same example, the PLMN is 123456, MCC is 123, MNC is 3 digits “456”.

According to 24.008, the coding of PLMN is:

	2 (MCC digit 2)
	1 (MCC digit 1)
	octet 1

	6 (MNC digit 3)
	3 (MCC digit 3)
	octet 2

	5 (MNC digit 2)
	4 (MNC digit 1)
	octet 3


It’s obvious that the codings of PLMN according to the two specifications are not equal.

3 Summary  
According to the above discussion, aligning the coding of PLMN in RAN specification with NAS is proposed. 
In TS 25.413 and 36.413, the description of PLMN coding can be deleted, just reference to 24.008. The change is as followed. Only the description of PLMN relative IE will be influenced, ASN.1 is not impacted.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Selected PLMN identity
	M
	
	OCTET STRING (SIZE (3))
	





The coding of this IE is described in the subclause "PLMN list" of [8].
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