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Introduction
TSG GERAN has started a work item to standardize full core network sharing of GERAN [1]. During TSG GERAN #52 a proposal for broadcasting information for additional PLMNs was presented [2]. The proposal in [2] relies on using the existing System Information (SI) messages 16 and 17. There are two drawbacks with using SI 16 and 17:

(1) it may require up to two SI messages to be read by the mobile station to acquire complete sharing PLMN IDs and associated information
(2) It will prevent use of SoLSA feature if 4 PLMN IDs were to be broadcast.

Proposal
This section proposes a new system information message to carry the information for up to 4  additional PLMNs in an efficient manner.
1.1 New system information message and coding

The proposal is to define a new System Information type 22 message that is designed to carry information for up to 4 PLMN IDs. 
Table 1 New System Information message for shared PLMNs 
	IEI
	Information element
	Type / Reference
	Presence
	Format
	Length

	
	L2 Pseudo Length
	L2 Pseudo Length
10.5.2.19
	M
	V
	1

	
	RR management Protocol Discriminator
	Protocol Discriminator
10.2
	M
	V
	1/2

	
	Skip Indicator
	BSIC Group

10.3.x
	M
	V
	1/2

	
	System Information Type 22 Message Type
	Message Type
10.4
	M
	V
	1

	
	Sharing PLMN 1
	Sharing PLMN Information
	M
	V
	5

	
	Sharing PLMN 2
	Sharing PLMN Information
	M
	V
	5

	
	Sharing PLMN 3
	Sharing PLMN Information
	M
	V
	5

	
	Sharing PLMN 4
	Sharing PLMN Information
	M
	V
	5


Table 2 Sharing PLMN Information 

	< Sharing PLMN Information > ::=


< MCC : bit (10) >


< MNC : bit (10) >


< ACC : bit (16) >


< NCC : bit (4) >

< spare padding > ;


Table 3 Information element description 

	MCC (10 bits)
This field is a binary representation of Mobile Country Code defined in 24.008.

0000000000    
MCC= 000

0000000001    
MCC= 001

    ------      
-----

1111100110    
MCC= 998

1111100111    
MCC= 999

1111101000    
MCC= FFF

All other values are reserved. If received they shall be treated as 1111110000.

If this field is set to FFF then the entire sharing PLMN information element shall be ignored. 


	MNC (10 bits)
This field is a binary representation of Mobile Network Code defined in 24.008.
0000000000    
MNC= 000

0000000001    
MNC= 001

   ------      
-----

1111100110    
MNC= 998

1111100111    
MNC= 999

1111101000    
MNC= FFF

All other values are reserved. If received they shall be treated as 1111110000.

	If this field is set to FFF then the entire sharing PLMN information element shall be ignored. 


	ACC (15 bits)

This information element carries the access barring information (see [6]).

These bits are same as the bits defined in 44.018 section 10.5.2.29.


	
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	ACC

15
	ACC

14
	ACC

13
	ACC

12
	ACC

11
	ACC

10
	ACC

09
	ACC

08
	

	
	ACC

07
	ACC

06
	ACC

05
	ACC

04
	ACC

03
	ACC

02
	ACC

01
	ACC

00
	

	

	

	NCC Permitted (4 bits)

Description given below.


Restricting the NCC field to 5 bits mean that sharing PLMNs can only control BSICs from a set of four BSICs. The BSIC set could consists of [0, 1, 2, 3, ] while BSIC values 4, 5, 6, and 7 would be controlled by the primary PLMN. The remaining 4 bits are inherited from the primary NCC field broadcast in SI 3. All 8 BSIC values are available to the primary PLMN (i.e. the PLMN ID broadcast in SI 3). Sharing networks would decide how the 8 BSIC values are to be shared.
As the Skip Indicator has no specific purpose, these four bits can be re-used to allow further flexibility in selecting which 5 BSICs for the 8 can be controlled by the sharing PLMN.  It is proposed that this field will be re-defined as the BSIC Group.  The simplest approach would be to use one bit from this field to control if the corresponding NCC field for the sharing network represents BSIC 0, 1, 2 & 3 or BSIC 4, 5, 6 & 7. As there are four bits in the BSIC Group, each bit can be used for each of the 4 PLMNs as follows: bit 1 = PLMN1, bit 2 = PLMN2, bit 3 = PLMN3 and bit 4 = PLMN 4.  An example of how a bit from the BSIC Group would be used is shown below.
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Figure 1 Using a bit from the BSIC Group to select BSIC source information for PLMN1 
1.2 Extended Access Information

The Extended Access Information is proposed to be carried by System Information 21.  EAB information, if broadcast, shall be for each of the PLMNs listed in this new system information message. The order for EAB information is to be the same as for the order of the valid PLNMs listed in this new system information message. Example coding of EAB for sharing networks shown in Table 4.
Table 4 Sharing PLMN EAB Information 

	< SI 21 Rest Octets > ::=


< SI 21_CHANGE_MARK : bit (2) >


< SI 21_INDEX : bit (3) >


< SI 21_COUNT : bit (3) >


{ 0 | 1
-- Primary PLMN EAB information included



< EAB Authorization Mask: bit (10) >  




< EAB Subcategory : bit (2) > } 


{ L | H
-- Sharing PLMN1 EAB information included



< EAB Authorization Mask: bit (10) >  




< EAB Subcategory : bit (2) > } 


{ L | H
-- Sharing PLMN2 EAB information included



< EAB Authorization Mask: bit (10) >  




< EAB Subcategory : bit (2) > } 


{ L | H
-- Sharing PLMN3 EAB information included



< EAB Authorization Mask: bit (10) >  




< EAB Subcategory : bit (2) > } 


{ L | H
-- Sharing PLMN4 EAB information included



< EAB Authorization Mask: bit (10) >  




< EAB Subcategory : bit (2) > } 


< spare padding > ;


1.3 Scheduling new system information message

This new system information message can be sent in the same positions as system Information Type 16 and 17. It is proposed that the new System Information message is always broadcast on BCCH Extended. The various positions and the delay in reading this new message are shown in Table 7.
Table 7 New SI scheduling and timing
	SI 16 Broadcast
	SI 17 Broadcast
	SI 22 TC
	Delay (ms)

	No
	No
	2 and 6
	940

	No
	Yes
	6
	1.88

	Yes
	No
	2
	1.88

	Yes
	Yes
	Alternately on 2 and 6
	1.88


Conclusion 

This paper proposes an efficient method for encoding PLMN information such that all the information can be carried by a new system information message occupying exactly one radio block. This approach has benefit from MS power consumption and radio resource usage perspective. Furthermore, it does not pose any restrictions to using SoLSA in the future.
The sourcing company recommends using this new system information message and the shared PLMN information structure defined in Table 2 together with re-using the 4 bits of the Skip Indicator.
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