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1. Introduction

The SNA Information IE in the today RNSAP indicates the PLMN Identity and the list of SNAC for a certain cell. This SNA Information is indicated by DRNC to SRNC in the UPLINK SIGNALLING TRANSFER INDICATION message, RADIO LINK SETUP RESPONSE message and RADIO LINK ADDITION RESPONSE message. If SNA Information IE is included the SRNC then use this information to restrict cell access. 

This contribution discusses an issue with regards to the sharing of a cell by multiple operators.

2. Potential issue 
For the service requirements of network sharing, [1] analyzed that for R99, operators that have frequency allocations is possible to share the RAN element, but not to share the radio frequencies. This is understood that a cell (with one radio frequency) can be used by only an operator.  [1] also show other scenario that operators can share a allocated spectrum. This is understood that a cell (with one radio frequency) can be shared by multiple operators.

From network sharing service requirements in [1] and network sharing architecture in [2], it can be understood that from Rel6 network sharing, it should allow that a cell can be shared by multiple operators.  However, if look at the current SNA Information IE in e.g. Neighbouring Cells Information in the RNSAP, only a single PLMN Identity can be indicated for a certain cell. This restriction may cause a problem that a UE who actually can access to a cell but will be restricted due to lacking of such multiple PLMN identities in the RNSAP.  For example, a UE is allowed to access to PLMN#2 but is not allowed to access to PLMN#1 and a cell is shared by PLMN#1 and PLMN#2. With the today RNSAP, as only one PLMN can be indicated for a certain cell, e.g. PLMN#1, the UE will not be able to access to that cell even though that cell is actually shared by both PLMN#1 and PLMN#2.

During Rel5 study of the SNA solution for Shared Network support in Connected Mode, there were 2 options to specify the SNA Information. One is called Universal SNA and the other one is called Non-Universal SNA (i.e. PLMN Specific). Universal SNA has only a list of SNAC and the SNACs can be correspondent to different PLMNs. On the other hand, Non-Universal SNA is PLMN Specific and a list of SNAC belong to a PLMN. It has been agreed in Rel5 that Non-Universal SNA is taken as the conclusion (see [3]). Based on this agreement, the definition of SNA-ID is also reflected in [4].
Since the current RNSAP is lacking the capability to indicate multiple PLMNs, we therefore propose to correct the current RNSAP so in e.g. the Neighbouring Cells Information, the SNA Information can indicate multiple PLMN Identities from the DRNC to the SRNC.
3. Alternatives for correction 

Keeping the backward compatibility after the ASN.1 frozen of the Spec, is still the most important principle we should follow when giving the changes or corrections to the specs. So considering of the backward compatibility, we propose to keep the existing SNA Information coding untouched but add a new SNA Information Extended IE in the relevant IEs or messages.

There are two alternatives to do the correction:.
· First Alternative: The new SNA Information Extended IE is added at the same level of existing SNA Information IE. Please refer to annex for more detail of the change.
· Second Alternative: The new SNA Information Extended IE is added inside the existing SNA Information IE. Please refer to annex for more detail of the change.
These two alternatives both can solve the issue as pointed out in chapter 2 above. We conclude that the second alternative is preferable because of less changes on both tabular and ASN.1, compare with the first alternative.
Further, in order to keep the correction backward compatibility as described above, the PLMN Identity IE in the existing SNA Information IE is still valid even if there are multiple PLMNs to be indicated. More exactly, the first PLMN Identity will be indicated by the PLMN Identity IE in the existing SNA Information IE and the second PLMN Identity and so one will be indicated in the new added SNA Information Extended IE.
4. Conclusion and proposal
This contribution has raised a potential issue for the Rel 6 network sharing in today RNSAP i.e. lacking of capability to indicate multiple PLMN Identities for a certain cell. This may cause a significant problem for a UE to access to a cell.
We propose to correct the SNA Information in RNSAP so multiple PLMN Identities can be indicated from DRNC to SRNC.

There are two alternatives to do the correction. We propose to take the second alternative because of less changes on both tabular and ASN.1, compare with the first alternative. The proposed CR is in R3-070839.
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Annex: more explanation of the alternative 1 and 2
Alternative 1: add a SNA Information Extended IE at the same lever as existing SNA Information IE
The alternative 1 is to add a SNA Information Extended IE at the same level as existing SNA Information IE. The example below is showing the adding in UPLINK SIGNALLING TRANSFER INDICATION message. 

The same SNA Information Extended IE need to be added in the following IEs

-9.2.1.41B
Neighbouring FDD Cell Information
-9.2.1.41C
Neighbouring GSM Cell Information
-9.2.1.41D
Neighbouring TDD Cell Information
-9.2.1.72

Neighbouring TDD Cell Information LCR
9.1.24
UPLINK SIGNALLING TRANSFER INDICATION
9.1.24.1
FDD Message
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.40
	
	YES
	ignore

	Transaction ID
	M
	
	9.2.1.59
	
	–
	

	UC-ID
	M
	
	9.2.1.71
	
	YES
	ignore

	SAI
	M
	
	9.2.1.52
	
	YES
	ignore

	Cell GAI
	O
	
	9.2.1.5A
	
	YES
	ignore

	C-RNTI
	M
	
	9.2.1.14
	
	YES
	ignore

	S-RNTI
	M
	
	9.2.1.53
	
	YES
	ignore

	D-RNTI
	O
	
	9.2.1.24
	
	YES
	ignore

	Propagation Delay
	M
	
	9.2.2.33
	
	YES
	ignore

	STTD Support Indicator
	M
	
	9.2.2.45
	
	YES
	ignore

	Closed Loop Mode1 Support Indicator
	M
	
	9.2.2.2
	
	YES
	ignore

	L3 Information
	M
	
	9.2.1.32
	
	YES
	ignore

	CN PS Domain Identifier
	O
	
	9.2.1.12
	
	YES
	ignore

	CN CS Domain Identifier
	O
	
	9.2.1.11
	
	YES
	ignore

	URA Information
	O
	
	9.2.1.70B
	
	YES
	ignore

	Cell GA Additional Shapes
	O
	
	9.2.1.5B
	
	YES
	ignore

	DPC Mode Change Support Indicator
	O
	
	9.2.2.56
	
	YES
	ignore

	Common Transport Channel Resources Initialisation Not Required
	O
	
	9.2.1.12F
	
	YES
	Ignore

	Cell Capability Container FDD
	O
	
	9.2.2.D
	
	YES
	ignore

	SNA Information 
	O
	
	9.2.1.52Ca
	
	YES
	ignore

	Cell Portion ID
	O
	
	9.2.2.E
	
	YES
	ignore

	Active MBMS Bearer Service List
	
	0..<maxnoofActiveMBMS>
	
	
	GLOBAL
	ignore

	>TMGI
	M
	
	9.2.1.80
	
	–
	

	>Transmission Mode
	M
	
	9.2.1.81
	
	–
	

	Inter-frequency Cell List
	
	0..<maxCellsMeas>
	
	
	GLOBAL
	ignore

	>DL UARFCN
	M
	
	UARFCN

9.2.1.66
	
	–
	

	>UL UARFCN
	O
	
	UARFCN

9.2.1.66
	
	–
	

	>Primary Scrambling Code
	M
	
	9.2.1.45
	
	–
	

	Extended Propagation Delay
	O
	
	9.2.2.33a
	
	YES
	ignore

	SNA Information extended
	O
	
	9.2.1.xx
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofActiveMBMS
	Maximum number of MBMS bearer services that are active in parallel.

	maxCellsMeas
	Maximum number of inter-frequency cells measured by a UE.


9.2.1.xx
Shared Network Area (SNA) Information Extended 

This information element contains a list of  Shared Network Areas, identified by the Shared Network Area Code (SNAC, see [1]) which a certain cell belongs to. This IE shall be used when only  more than one PLMN Identities are to be indicated. For a broader description of the SNA access control see [40]. This IE shall be included when only more than one PLMN Identity are to be indicated. The first PLMN Identity in the list indicates the second PLMN Identity for a certain cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	List of PLMNs
	
	1 .. <maxPLMNsSN>
	
	

	>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).

	>List of SNAs
	
	0..<maxnoofSNAs>
	
	

	 >> SNAC
	M
	
	INTEGER

(0.. 65535)
	


	Range bound
	Explanation

	maxPLMNsSN
	Maximum no. of PLMNs involved in a Shared Network agreement. The value for maxPLMNsSN is 32.

	maxSNAs
	Maximum no. of SNAs in a PLMN. The value for maxSNAs is 65536.


Alternative 2: Add a SNA Information Extended IE inside the existing SNA Information IE
The alternative 2 is to add a SNA Information Extended IE inside the existing SNA Information IE. The example below is showing the adding in Shared Network Area(SNA) Information IE, and this is the only place in tabular that to be changed. 

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 [1]) which a certain cell belongs to. For a broader description of the SNA access control see [40].

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

	PLMN Identity
	M
	
	OCTET STRING (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).
	-
	-

	List of SNAs
	
	0..<maxnoofSNAs>
	
	
	-
	-

	 > SNAC
	M
	
	INTEGER

(0.. 65535)
	
	-
	-

	SNA Information Extended
	O
	
	9.2.1.xx
	This IE shall be included when only more than one PLMN Identity are to be indicated
	YES
	ignore


	Range bound
	Explanation

	maxnoofSNAs
	Maximum number of SNAs one cell can be part of.


9.2.1.xx
Shared Network Area (SNA) Information Extended 

This information element contains  PLMN Identity(ies) and  Shared Network Areas, identified by the Shared Network Area Code (SNAC, see [1]) which a certain cell belongs to. For a broader description of the SNA access control see [40]. This IE shall be included when only more than one PLMN Identity are to be indicated. The first PLMN Identity in the list indicates the second PLMN Identity for a certain cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	List of PLMNs
	
	1 .. <maxPLMNsSN>
	
	

	>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).

	>List of SNAs
	
	0..<maxnoofSNAs>
	
	

	 >> SNAC
	M
	
	INTEGER

(0.. 65535)
	


	Range bound
	Explanation

	maxPLMNsSN
	Maximum no. of PLMNs involved in a Shared Network agreement. The value for maxPLMNsSN is 32.

	maxSNAs
	Maximum no. of SNAs in a PLMN. The value for maxSNAs is 65536.
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