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1
Introduction

Nortel Networks would like to bring up a clarification 

Curently in our beloved protocol RANAP, we have some IEs which represent numbers expressed in digits which have to be encoded into octets.

This is the case for example for the following IEs:

1.1.1.1 9.2.3.6
LAI

This element is used to uniquely identify a Location Area.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	LAI
	
	
	
	

	>PLMN identity
	M
	
	OCTET STRING (SIZE (3))
	- digits 0 to 9, two digits per octet,

- each digit encoded 0000 to 1001,

- 1111 used as filler

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

- bit 8 to 5 of octet n encoding digit 2n

-The PLMN identity consists of 3 digits from MCC followed by either 
-a filler plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).

	>LAC
	M
	
	OCTET STRING (2)
	0000 and FFFE not allowed.


This is the same for the SAI (see 9.2.3.9).

This semantics description is made of two parts.

Part 1

- digits 0 to 9, two digits per octet,

- each digit encoded 0000 to 1001,

- 1111 used as filler

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

- bit 8 to 5 of octet n encoding digit 2n
Part 2

-The PLMN identity consists of 3 digits from MCC followed by either 
-a filler plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).

Whether Part 1 or Part 2 is used for the encoding leads to two different ways of coding. This is shown with an example in the description below.

2 Description

If we consider the following Plmn-ID:

MCC=567

MNC=89

Therefore, the PLMN Identity to encode consists in 567F89 (as part 2 indicates)

	5
	6
	7
	F
	8
	9


And if it is encoded according to the rule Part 1:

Part 1

If the part1 of the description is followed for the encoding, it results in the following encoding:

- digits 0 to 9, two digits per octet,

- each digit encoded 0000 to 1001,

- 1111 used as filler

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

- bit 8 to 5 of octet n encoding digit 2n
n=1

bit 4 to 1 of octet 1 encodes digit 1: 5

bit 8 to 5 of octet 1 encodes digit 2: 6

n=2

bit 4 to 1 of octet 2 encodes digit 3: 7

bit 8 to 5 of octet 2 encodes digit 4: 8

n=3

bit 4 to 1 of octet 3 encodes digit 5: 9

	8
	7
	6
	5
	4
	3
	2
	1
	

	6
	5
	octet 1

	8
	7
	octet 2

	F
	9
	octet 3


As a consequence, the F (filler) is put at the end.

And if it is part 2 that is followed to encode:

Part 2

If the part 2 of the description is followed for the encoding, it results in the following encoding:

-The PLMN identity consists of 3 digits from MCC followed by either 
-a filler plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).

	8
	7
	6
	5
	4
	3
	2
	1
	

	6
	5
	octet 1

	F
	7
	octet 2

	9
	8
	octet 3


3
Why Part 2 is not equivalent to Part 1

Part 1 does not allow a proper coding as it should do because the filler is not defined as a “digit” as  meant by the sentence  “”- each digit encoded 0000 to 1001””. 

On the other end, if the filler was defined as a “digit”, then the rule Part 1:

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

- bit 8 to 5 of octet n encoding digit 2n
would also apply to the filler and then Part 1 will correctly encode the Plmn-ID.

4
Solution

It is felt that the easiest solution is to define the filler as a digit otherwise the coding is erroneous. The following correction is proposed:

2.1.1.1 9.2.3.6
LAI

This element is used to uniquely identify a Location Area.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	LAI
	
	
	
	

	>PLMN identity
	M
	
	OCTET STRING (SIZE (3))
	- decimal digits 0 to 9, 
- each decimal digit encoded 0000 to 1001,

- 1111 used as hexadecimal 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 PLMN identity consists of 3 decimal digits from MCC followed by either 
-an hexadecimal filler digit plus 2 decimal digits from MNC (in case of 2 digit MNC) or 
-3 decimal digits from MNC (in case of a 3 digit MNC).

	>LAC
	M
	
	OCTET STRING (2)
	0000 and FFFE not allowed.


5
Extension of the problem

It is questioned here whether we should make something as well for the IMSI.

The problem is less critical because the position of the filler is not ambiguous here (it is at the end as specified in TS23.003). However, similarly, since only the encoding of actual digits is defined in the IE, and the filler is not defined as a digit, its encoding is not defined.

In practice, the filler should be defined as “digit 2N” when the IMSI is even number and therefore encoded as “bit 8 to 5 of octet n “ which is not the case currently.

Please refer to “Permanent NAS UE Identity” described in 9.2.3.1 included below:

2.1.1.2 9.2.3.1
Permanent NAS UE Identity

This element is used to identify the UE commonly in UTRAN and in CN. RNC uses it to find other existing signalling connections of this same UE (e.g. RRC or Iu signalling connections) Initially this is of the type of IMSI.

NOTE:
IMSI is specified in the [19].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice Permanent NAS UE Identity
	
	
	
	

	>IMSI
	M
	
	OCTET STRING (SIZE (3..8))
	- digits 0 to 9, two digits per octet,

- each digit encoded 0000 to 1001,

- 1111 used as filler

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

- bit 8 to 5 of octet n encoding digit 2n

-Number of decimal digits shall be from 6 to 15 starting with the digits from the PLMN identity.


Nortel leave it to the group to see if a correction is desired as well here. It has not been included in the current CR.

5
Conclusion & Proposal

Different interpretations could of course lead to serious interoperability problems. The associated CRs are proposed for release 4 and 5 since it is considered now too late to make R99 CRs. The intention is still to be considered as a clarification of R99 since it clearly applies to R99 as well.

Nortel Networks leave it to the feeling of the group to assess the criticality of this resulting in inter-working and whether a CR for release 99 is desirable or not as well.
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