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Supplementing clarification of 3G Cell Identity 
1 Introduction
As part of IODT sessions between 3G/GAN terminals and GANC networks with support for 3G mobility, and in discussions between different GAN suppliers, it has been identified that the GAN specification of the 3G Cell Identity and the UTRAN Cell Identifier List IEs is ambiguous. 3G Cell Identity IE is used by the MS to indicate the cell identity of an UTRAN cell as part of discovery, registration and registration update uplink procedures. The UTRAN Cell Identifier List IE is used in the handover from GAN to UTRAN procedure when the MS indicates the list of target UTRAN cells.
In the GAN specification 3GPP TS 44.318 (v7.6.0) the 3G Cell Identity (11.2.73) is specified as following:
11.2.73
3G Cell Identity

The purpose of the 3G Cell Identity information element is to identify a cell within a PLMN.

	8
	7
	6
	5
	4
	3
	2
	1
	

	3G Cell Identity IEI
	octet 1

	ext
	Length of 3G Cell Identity IE contents
	octet 2, 2a

	The rest of the IE is coded as in [40] not including IEI and length, if present.
	octet 3

….

octet n


The reference [40] is 3GPP TS 25.331 which defines the Cell identity (in sub clause 10.3.2.2) as “bit string(28)”  The MS will in the UTRAN air interface receive the 3G cell identity as a 28 bits bitstring in the System Information.
In the GAN specification 3GPP TS 44.318 (v7.6.0) the 3G Cell Identity part of the UTRAN Cell Identification in the UTRAN Cell Identifier List IE (11.2.66) is specified as following:

Table 11.2.66.1: Coding of UTRAN Cell Identification Discriminator = 0000
	8
	7
	6
	5
	4
	3
	2
	1
	

	MCC dig 2
	MCC dig 1
	octet 4

	MNC dig 3
	MCC dig 3
	octet 5

	MNC dig 2
	MNC dig 1
	octet 6

	LAC
	octet 7

	LAC cont.
	octet 8

	3G Cell identity
	octet 9

	3G Cell identity cont.
	octet 10

	3G Cell identity cont.
	octet 11

	Spare
	3G Cell identity cont.
	octet 12


LAC, Location Area Code (2 octet field)
This field is the binary representation of the Location Area Code, see [3]. The LAC field consists of 16 bits. Bit 8 in octet 7 is the most significant bit and bit 1 in octet 8 is the least significant bit.

The octets 9-12 are coded as shown in [40], Table 'Cell identity'.
Again, the reference [40] is 3GPP TS 25.331 which defines the Cell identity (in sub clause 10.3.2.2) as “bit string(28)” as mentioned above.  The TS 25.331 also gives additional description for the case of GAN to UTRAN HO (i.e. for the case when the discussed UTRAN Cell Identifier List IE is used) and also refers to 3GPP TS 25.401. 25.401 furthermore clarifies that the 3G Cell Identity shall include the RNC-Id and the Cell Id, i.e. the 28 bits bitstring shall consist of a 12 bits RNC-Id and a 16 bits C-Id (Cell Id). So the 3G Cell Identity part of the UTRAN Cell Identification in the UTRAN Cell Identifier List also has length of 28 bits and is included in 4 octets (32 bits). Consequently there needs to be 4 spare bits, which for the 3G Cell Identity part of the UTRAN Cell Identification in the UTRAN Cell Identifier List  seems to be currently misplaced to the higher nibble of the last octet.
This description and the fact that the MS only receives a single Cell Identity in the UTRAN system information part leads also to the 3G Cell Identity in 11.2.73 of 44.318 being coded in the same way as the 3G Cell Identity in the UTRAN Cell Identifier List.

For the 3G Cell Identity (11.2.73) and the 3G Cell Identity part of the UTRAN Cell Identification in the UTRAN Cell Identifier List (11.2.66) following parts needs to be unambiguously specified:

· The bit order of the 28 bits bitstring in the 3G Cell Identity IE

· The bit order of the 12 bits RNC-Id and the 16 bits C-Id in the 3G Cell Identity.

· 4 bits spare part of the 3G Cell Identity

· Secure common structure of the 3G Cell Identity (11.2.73) and the 3G Cell Identity part of the UTRAN Cell Identification in the UTRAN Cell Identifier List (11.2.66).

· Also, the handling of Extended RNC-ID (length of 16 bits) needs to be considered.

2 Theoretically Possible solutions
The proposed solution for the bit order is that that the most significant bit (MSB) of the 3G Cell Identity from the UTRAN air interface is placed in the highest used bit in the first octet of the 3G Cell Identity I.E., and the least significant bit (LSB) of the 3G Cell Identity from the UTRAN air interface is placed in lowest used bit in the last octet of the 3G Cell Identity I.E.    

Different theoretically possible solutions to place the 4 spare bits in the 3G Cell Identity IE would be the following:

A) Bit 5-8 in the first octet of the 4 octets 3G Cell Identity:

	8
	7
	6
	5
	4
	3
	2
	1
	

	Spare
	3G Cell Identity
	octet n

	3G Cell Identity cont.
	octet n+1

	3G Cell Identity cont.
	octet n+2

	3G Cell Identity cont.
	octet n+3


However, we don’t believe that this format is correct as it somehow implies that the 28 bits bitstring received from the UTRAN SI would be first stored internally in the MS as a 32-bit long integer and first after this sent to the GANC. Otherwise, it is hard to see how the spare bits could be placed in the high nibble of the first octet.

B) Bit 5-8 in the last octet of the 4 octets 3G Cell Identity:

	8
	7
	6
	5
	4
	3
	2
	1
	

	3G Cell Identity
	octet n

	3G Cell Identity cont.
	octet n+1

	3G Cell Identity cont.
	octet n+2

	Spare
	3G Cell Identity cont.
	octet n+3


However, we don’t either believe that this format is correct as it would mean that unnecessary bit shuffling is needed for coding of the last octet (octet n+3), i.e. would also mean that first the 3 whole octets of the IE are but in to the message buffer followed by the spare nibble and the finally followed by the last 4 bits of the IE.
C) Bit 1-4 in the last octet of the 4 octets 3G Cell Identity:

	8
	7
	6
	5
	4
	3
	2
	1
	

	3G Cell Identity
	octet n

	3G Cell Identity cont.
	octet n+1

	3G Cell Identity cont.
	octet n+2

	3G Cell Identity cont.
	Spare
	octet n+3


We believe that this format is correct.
The 3G Cell Identity (11.2.73) and the 3G Cell Identity part of the UTRAN Cell Identification in the UTRAN Cell Identifier List (11.2.66) should also follow the same coding principles. 
The proposed solution for the bit order of the RNC-Id and the C-Id is the following: MSB of the RNC-Id is the MSB (B28) of the 3G Cell Identity from the UTRAN air interface and LSB of the RNC-Id is B17 of the 3G Cell Identity from the UTRAN air interface. MSB of the C-Id is the B16 of the 3G Cell Identity from the UTRAN air interface and LSB of the C-Id is the LSB (B01) of the 3G Cell Identity from the UTRAN air interface.
So for example the coding of the Normal RNC-Id with 12 bits length and 16 bits for the C-Id would look like the following:
	8
	7
	6
	5
	4
	3
	2
	1
	

	RNC-Id.
	octet n

	RNC-Id cont.
	C-Id
	Octet n+1

	 C-Id cont.
	octet n+2

	C-Id cont.
	Spare
	octet n+3


In a similar way the coding of the Extended RNC-Id with 16 bits length and 12 bits for the C-Id would look like the following:
	8
	7
	6
	5
	4
	3
	2
	1
	

	Extended RNC-Id.
	octet n

	 Extended RNC-Id cont.
	Octet n+1

	 C-Id 
	octet n+2

	C-Id cont.
	Spare
	octet n+3


3 Recommended solution proposal

We propose that usage of the solution C described above in section 2 is clarified in 44.318 and that the needed updates shown in the accompanied  GAN TS 44.318 Rel. 6, Rel. 7 and Rel. 8 CRs are approved. We also propose that the coding of the RNC-ID and Cell-ID fields is described in 44.318 to further minimize possible problems in e.g. IODT testing. 






































































































