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1. Introduction

As discussed in RAN3#79bis meeting, it was observed in the RANAP/RNSAP specifications that there are multiple duplicated definitions for PLMN Identity, which means the IE is defined for multiple times in tabular although the IE type/semantics descriptions are the same. Also they are mapped to the same structure in ASN.1. 
However, the issue has been agreed to be addressed in Rel-12. In this paper we will give a description on the issue and provide the possible solutions.
2. Discussion
The PLMN Identity IE, which is widely used in RANAP and RNSAP specifications to indicate the unique PLMN ID, has been defined repetitively under different messages/IEs. This causes the redundancy and may bring some confusion to the usage.
2.1 RANAP specification
In RANAP (TS 25.413), the PLMN Identity IE can be found in numerous places, e.g. Source ID, MDT PLMN List, and etc. However, all of them refer to the same structure, which is OCTET STRING (SIZE(3)), and the semantics description. 
In addition, an existing IE named Selected PLMN Identity is defined specifically for network sharing. Some newly introduced IEs, e.g., Anchor PLMN Identity for rSRVCC, has to be referred to this one since there is no individual PLMN Identity IE to be used at that time, although the Anchor PLMN Identity is not related to shared networks.
Below is an example of the current definition of PLMN Identity in TS 25.413.
9.2.1.24
Source ID

The Source ID IE identifies the source for the relocation of SRNS. The Source ID may be e.g. the source RNC-ID (for UMTS-UMTS relocation and UMTS to LTE relocation) or the SAI of the relocation source (in case of UMTS to GSM relocation).

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

	Choice Source ID
	
	
	
	
	-
	

	>Source RNC-ID
	
	
	
	
	-
	

	>>PLMN identity
	M
	
	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 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).
	-
	

	…
	
	
	
	
	
	


To clarify the definition of the PLMN Identity and avoid wrongly usage, it is necessary to align all the PLMN Identities to be referred to the proper IE. Therefore two possible solutions are listed as followings.
Solution 1a: Reuse the existing Selected PLMN Identity IE by replacing the reference in the tabular for PLMN Identities and rewording the semantics descriptions.

Solution 1b: Define a new PLMN Identity IE and use as reference for the existing identities, including the Selected PLMN Identity.
In ASN.1, it can be seen that all the PLMN Identity IEs and Selected PLMN Identity IE are using the same structure, thus no ASN.1 change is required with this kind of clarification.

PLMNidentity 



::= TBCD-STRING (SIZE (3))
TBCD-STRING 



::= OCTET STRING
To avoid confusion with the current definition, we prefer to define a new PLMN Identity as described in Solution 1b. The related CR including detailed list of affected IEs and replacement by a new defined PLMN Identity can be found in [1].
Proposal 1: It is proposed RAN3 to adopt Solution 1b by defining a new PLMN Identity IE in RANAP specification.
2.2 RNSAP specification
Similar situation occurs for the PLMN Identity IE in RNSAP (TS 25.423), though it does not have any existing IE defined. And the PLMN Identity IEs also refer to the same ASN.1 as following.
PLMN-Identity ::= OCTET STRING (SIZE(3))

For RNSAP, one possible way is proposed as below.

Solution 2: Define a new PLMN Identity IE and refer the existing ones to it.
Considering the difference between RANAP and RNSAP, we put the related changes in the Annex and ask to discuss whether it is necessary to have a separate CR or not.
Proposal 2: It is proposed RAN3 to consider Solution 2 by defining a new PLMN Identity IE in RNSAP specification.
3. Conclusions

It is proposed to clarify the duplicated PLMN Identity definitions in the tabular by defining a new separate PLMN Identity IE. The related CR for RANAP is in [1], and the changes for RNSAP are attached in Annex.
Proposal 1: It is proposed RAN3 to adopt Solution 1b by defining a new PLMN Identity IE in RANAP specification.

Proposal 2: It is proposed RAN3 to consider Solution 2 by defining a new PLMN Identity IE in RNSAP specification.
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9.2.1.5D
Cell Global Identifier (CGI)

The Cell Global Identifier IE contains the Cell Global Identity as defined in TS 23.003 [1].

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	LAI
	
	1
	
	

	>PLMN Identity
	M
	
	9.2.1.xxx
	






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

	CI
	M
	
	OCTET STRING (2)
	


#Partially omitted
9.2.1.11
CN CS Domain Identifier

Identification of the CN node in the CS Domain.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	PLMN Identity
	M
	
	9.2.1.xxx
	






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


#Partially omitted
9.2.1.12
CN PS Domain Identifier

Identification of the CN Node in the PS Domain.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	PLMN Identity
	M
	
	9.2.1.xxx
	






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

	RAC
	M
	
	OCTET STRING (1)
	


#Partially omitted
9.2.1.41C
Neighbouring GSM Cell Information

The Neighbouring GSM Cell Information IE provides information for all GSM Cells that are a neighbouring cell to a cell in the DRNC.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Neighbouring GSM Cell Information
	
	1..<maxnoofGSMneighbours>
	
	
	GLOBAL
	ignore

	>CGI
	
	1
	
	Cell Global Identity as defined in TS 23.003 [1].
	–
	

	>>LAI
	
	1
	
	
	–
	

	>>>PLMN Identity
	M
	
	9.2.1.xxx
	





	–
	

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

	>>CI
	M
	
	OCTET STRING (2)
	
	–
	

	>Cell Individual Offset
	O
	
	9.2.1.7
	The Cell Individual Offset to be used for Ues using DCHs. If the Extended GSM Cell Individual Offset IE is present, the Cell Individual Offset IE shall be set to 

a) –10dB if the Extended GSM Cell Individual Offset IE is < ‑10dB 

and

b) 10dB if the Extended GSM Cell Individual Offset IE is > 10dB.
	–
	

	>BSIC
	
	1
	
	Base Station Identity Code as defined in TS 23.003 [1].
	–
	

	>>NCC
	M
	
	BIT STRING(3)
	Network Colour Code.
	–
	

	>>BCC
	M
	
	BIT STRING(3)
	Base Station Colour Code.
	–
	

	>Band Indicator
	M
	
	ENUMERATED(DCS 1800 band, PCS 1900 band, …)
	Indicates whether or not the BCCH ARFCN belongs to the 1800 band or 1900 band of GSM frequencies.
	–
	

	>BCCH ARFCN
	M
	
	INTEGER(0..1023)
	BCCH Frequency as defined in TS 45.005 [69].
	–
	

	>Coverage Indicator
	O
	
	9.2.1.12G
	
	YES
	ignore

	>Antenna Co-location Indicator
	O
	
	9.2.1.2C
	
	YES
	ignore

	>HCS Prio
	O
	
	9.2.1.30N
	
	YES
	ignore

	> SNA Information 
	O
	
	9.2.1.52Ca
	
	YES
	ignore

	>GERAN Cell Capability
	O
	
	9.2.1.30Fa
	
	YES
	ignore

	>GERAN Classmark
	O
	
	9.2.1.30Fb
	
	YES
	ignore

	>Extended GSM Cell Individual Offset
	O
	
	9.2.1.26Bb
	The Extended GSM Cell Individual Offset to be used for Ues using DCHs, for values that exceed the range of the Cell Individual Offset IE.
	YES
	ignore


#Partially omitted
9.2.1.41De
Neighbouring E-UTRA Cell Information

The Neighbouring E-UTRA Cell Information IE provides information for all E-UTRA Cells that are a neighbouring cell to a cell in the DRNC.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Neighbouring E-UTRA Cell Information
	
	1..<maxnoofEUTRAneighbours>
	
	
	–
	

	>ECGI
	
	1
	
	EUTRAN Cell Global Identity as defined in TS 36.401 [61].
	–
	

	>>PLMN Identity
	M
	
	9.2.1.xxx
	





	–
	

	>>E-UTRAN Cell Identifier
	M
	
	BIT STRING (28)
	The leftmost bits of the E-UTRAN Cell Identifier IE value correspond to the value of the eNB ID.
	–
	

	>CHOICE EARFCN Information
	M
	
	
	
	–
	

	>>FDD
	
	
	
	
	
	

	>>>EARFCN-FDD
	
	1
	
	
	
	

	>>>UL EARFCN
	M
	
	9.2.1.41Df

EARFCN
	Corresponds to NuL in TS 36.104 [62]
	–
	

	>>>DL EARFCN
	M
	
	9.2.1.41Df

EARFCN
	Corresponds to NdL in TS 36.104 [62]
	–
	

	>>TDD
	
	
	
	
	
	

	>>> EARFCN
	M
	
	9.2.1.41Df

EARFCN
	Corresponds to NdL in TS 36.104 [62]
	–
	


#Partially omitted
9.2.1.52
Service Area Identifier (SAI)

This information element is used to identify an area consisting of one or more cells belonging to the same Location Area. Such an area is called a Service Area and can be used for indicating the location of a UE to the CN. For this protocol, only a Service Area that is defined to be applicable to the PS and CS domains shall be used.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	PLMN Identity
	M
	
	9.2.1.xxx
	






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

	SAC
	M
	
	OCTET STRING (2)
	


#Partially omitted
9.2.1.52Ca
Shared Network Area (SNA) Information

This information element contains a list of Shared Network Areas, identified by the Shared Network Area Code (SNAC, see TS 23.003 [1]) which a certain cell belongs to. For a broader description of the SNA access control see TS 25.401 [40].

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

	PLMN Identity
	M
	
	9.2.1.xxx
	






	List of SNAs
	
	0..<maxnoofSNAs>
	
	

	 > SNAC
	M
	
	INTEGER

(0.. 65535)
	


#Partially omitted
9.2.1.80
TMGI

The TMGI is the unique identifier for an MBMS bearer service, see TS 23.003 [1].

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	PLMN Identity
	M
	
	9.2.1.xxx
	






	Service ID
	M
	
	OCTET STRING

(3)
	


#Partially omitted
9.2.1.117
Multiple PLMN List

This information element contains a list of PLMN identities, which identifies the broadcasted PLMN Identities in MOCN and GWCN shared network configurations. The mandatory PLMN Identity in the MIB (called common PLMN in TS 23.251 [54]) is the first PLMN. 

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

	PLMN Identity
	M
	
	9.2.1.xxx
	

	List of PLMNs
	
	0 .. <maxNrOfBroadcastPLMNs>
	
	

	>PLMN Identity
	M
	
	9.2.1.xxx
	


#Partially omitted
9.2.1.139
MDT Configuration
The IE defines the MDT function parameters.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MDT Activation
	M
	
	ENUMERATED(MDT Only, MDT and Trace, …)
	

	CHOICE MDT Area Scope
	M
	
	
	

	>Cell based
	
	
	
	

	>>Cell ID List
	
	1 to <maxnoofCellID>
	
	

	>>>Cell-ID
	M
	INTEGER (0..268435455)
	
	This information element identifies a cell uniquely within UTRAN and consists of RNC-ID and C-ID as defined in TS 25.401 [40].

	>LA Based
	
	
	
	

	>>LAI List
	
	1 to <maxnoofLAIs>
	
	

	>>>LAI
	M
	
	
	

	>>>>PLMN Identity
	M
	
	9.2.1.xxx
	






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

	>RA Based
	
	
	
	

	>>RAI List
	
	0 to <maxnoofRAIs>
	
	

	>>>RAI
	
	
	
	This element identifies an area in which the MDT Configuration applies.

	>>>>PLMN Identity
	M
	
	9.2.1.xxx
	






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

	>>>>RAC
	M
	
	OCTET STRING (1)
	

	
	
	
	
	

	>PLMN Area Based
	
	
	NULL
	

	M1 Report
	O
	
	9.2.2.128
	M1: FDD only CPICH RSCP and CPICH Ec/No measurement by UE.
This information element shall not be sent, ignored if received.

	M2 Report
	O
	
	9.2.3.83
	M2: P-CCPCH RSCP and Timeslot ISCP for UTRA 1.28 TDD.
This information element shall not be sent, ignored if received.

	M3 Report
	O
	
	NULL
	


#Partially omitted
9.2.1.148
ANR Report Indication

ANR Report Indication IE contains information about neighbour cells detected by the ANR function in UE and sent to the initiating RNC (RNC1) over Uu. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	PLMN Identity
	M
	
	9.2.1.xxx
	







	L3 Information
	M
	
	9.2.1.32
	The IE Contains 

UE INFORMATION RESPONSE defined in ref. TS 25.331 [16].


#Partially omitted
9.2.1.153
ANR Multiple PLMN List

This information element contains a list of PLMN identities, which identifies the broadcasted PLMN Identities in MOCN and GWCN shared network configurations. The common PLMN Identify (mandatory PLMN Identity that is broascasted in the MIB) is not included in the list.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	List of PLMNs
	
	1 .. <maxNrOfBroadcastPLMNs>
	
	

	>PLMN Identity
	M
	
	9.2.1.xxx
	


#Partially omitted
9.2.1.xxx
PLMN Identity

This information element is used to uniquely indicate a PLMN..

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

	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).


#Partially omitted
9.3.4
Information Element Definitions

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

RNSAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

umts-Access (20) modules (3) rnsap (1) version1 (1) rnsap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

maxCellSIB11OrSIB12,


maxNrOfFACHs,


maxIBSEG,


maxCellsMeas,


maxNoOfDSCHs,


maxNoOfUSCHs,


maxNrOfDCHs,


maxNrOfDL-Codes,


maxNrOfDLTs,


maxNrOfDLTsLCR,


maxNrOfDPCHs,


maxNrOfDPCHs768,


maxNrOfDPCHsLCR,

#Partially omitted
PLMN-Identity ::= OCTET STRING (SIZE(3))

