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Decision/action requested

This discussion paper intends to provide an overview of the information in existing CDRs description which are expected to be used in the context of Shared Network (GWCN MOCN), in order to ensure they allow accurate charging and inter-Operator Accounting and identify the potential gap for this. 
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Rationale

SA5 was requested by SA2 in the LS S5-130450 on “charging for MOCN and GWCN network sharing for GERAN, UTRAN and E-UTRAN” to make the necessary charging enhancements for the UE selected or UE allocated PLMN to be reflected. It is proposed here to consider the last version v11.5.0 of TS 23.251 to (in particular chapter 4 and 6 impacted by the SA2 CR).
BACKGROUND

MOCN: Shared Radio access Network

GWCN: Besides shared radio access network nodes, also shared core network nodes (SGSN/MME/MSC). 
Non-supporting UE: A UE that does not support network sharing in the sense that it ignores the additional broadcast system information that is specific for network sharing for 3GPP UTRAN and GERAN. In other specifications, the term "network sharing non-supporting UE" may be used.

Supporting UE: A UE that supports network sharing in the sense that it is able to select a core network operator as the serving operator within a shared network. In other specifications, the term "network sharing supporting UE" may be used.
From TS 23.251 chapter 6, for inter-operator accounting in a shared network “the identity of the serving core network operator (i.e. the one selected by a supporting UE in a network broadcasting a multiple PLMN-id list, or, the one allocated by the network for a non-supporting UE in a network broadcasting a multiple PLMN-id list, or, the one allocated for any UE in a shared network only broadcasting a common PLMN)” needs to be captured.

Following figures depict a GWCN Shared Network deployment indicating for each Node, information currently captured in CDRs and information known by the Node but not captured, in order to determine the needed enhancements.
In the diagrams, PLMN ID1 represents the PLMN selected by supporting UE, or allocated for a non-supporting UE. 
Note that:

· a non-supporting UE is not aware of the PLMN the network has selected, but only aware of the common PLMN broadcast on the radio: TS 23.251 clause 4.2.4 states: “In GERAN and UTRAN, when the network signals location/routing area identities to supporting UEs, e.g. in location updating accept messages, these identities shall contain the chosen core network operator identity. For non-supporting UEs, they shall contain the common PLMN. The UE stores the received LAI/RAI on the SIM/USIM, as already specified in TS 24.008 [7].”
· all E-UTRAN capable UEs are supporting UEs.
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In order to distinguish usage of the shared MME (Operated by PLMN ID-A) between the sharing partners (e.g PLMN ID-A, PLMN ID1 and PLMN ID2):

· MME/SGW/PGW CDRs need to capture PLMN ID1

Could rely on PLMN ID1 included in TAI from MME/SGW/PGW CDRs.  

In addition, for SGW CDRs, and PGW CDRs, content of  “Serving Node PLMN” need to be clarified whether it contains the received “Serving Network” (PLMN-ID1), or PLMN ID-A.

Conclusion:
Clarify “Serving Node PLMN” fields in SGW and PGW CDRs content in order to avoid misinterpretation.

MOCN sharing case (example: Selected PLMN and “Serving Network” PLMN are the same, e.g PLMN ID1):  no issue for inter PLMN accounting with PGW CDRs, both TAI and “Serving Node PLMN” contain PLMN ID1. 
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From this example, in order to distinguish usage of the shared SGSN (Operated by PLMN ID-A) between the sharing partners (e.g PLMN ID-A, PLMN ID1 and PLMN ID2):

· Gn SGSN CDRs need to capture PLMN ID1 for Gn inter-Operator charging 
· SGW CDRs need to capture PLMN ID1
· GGSN/PGW CDRs need to capture PLMN ID1 

For SGSN CDRs which do not include the full identification of the RAI (i.e with PLMN ID), it is not possible to obtain PLMN ID1.

For SGW CDRs, content of  “Serving Node PLMN (SGSN)” need to be clarified whether it contains the received “serving Network” (PLMN-ID1) received over S4, otherwise (i.e contains PLMN ID-A) it is not possible to obtain PLMN ID1 for non-supporting UEs. 
For PGW CDRs, content of  “Serving Node PLMN (SGW)” need to be clarified whether it contains  the received “serving Network” (PLMN-ID1) received over S5/S8, otherwise (i.e contains PLMN ID-A)  it is not possible to obtain PLMN ID1 for non-supporting UEs. 
For PGW(GGSN) CDRs, content of  “Serving Node PLMN (SGSN)” need to be clarified whether it contains  the PLMN ID retrieved from RAI (i.e. PLMN ID1 , populated in RAI by the SGSN on Gn and reflects the UE selected PLMN for supporting UEs and the Network selected PLMN for non-supporting UEs ), or PLMN ID-A.   

Conclusion:
· SGSN CDRs would need to capture an additional “Serving PLMN ID” 
· Clarify “Serving Node PLMN” fields in SGW and PGW CDRs:

· 
In case  it contains the Serving Network PLMN, as received from the downstream Node “Serving Network” IE over S4/S5/S8: rely on this field to obtain PLMN ID1.
·     In case it contains the PLMN of the Operator owning the Core Network, a new “Serving PLMN ID” field is needed.    
MOCN sharing case (shared RAN/BSC, The selected PLMN and “Serving Network” PLMN are the same, e.g PLMN ID1):  no issue for inter PLMN accounting with PGW/GGSN CDRs, “Serving Node PLMN” contains PLMN ID1. 
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From this example, in order to distinguish usage of the shared MSC (Operated by PLMN ID-A) between the sharing partners (e.g PLMN ID-A, PLMN ID1 and PLMN ID2), MSC CDRs needs to capture the PLMN ID1.

For supporting UEs it is obtained from LAI, but cannot be derived for non-supporting UEs

Conclusion: MSC CDRs would need to capture additional “Serving PLMN ID” to CDRs for addressing the non-supporting UEs case.

MAIN CONCLUSION for CDRs:
Need to add a new field “Serving PLMN ID” in SGSN and MSC CDRs.  

Need to clarify the “Serving Node PLMN” fields in SGW and PGW CDRs:

· Option 1: reflects the Serving Network PLMN, i.e received in “Serving Network” IE (PLMN ID1 in the above examples ) or 
· Option 2: reflects the “Common PLMN of the downstream Node” (PLMN ID-A in the above examples), a new field “Serving PLMN ID” would therefore need to be introduced.   
The option 1 is proposed to be retained.
ONLINE Charging

In order to have a consistent behaviour between offline and online Charging, the PLMN reported to the OCS should also reflect “the PLMN that the UE has selected or been allocated to”. 

Exception to consider: 
In addition to this, TS 23.251 chapter 4.4 states: “An exception to this is that the HPLMN operator may specify in the inter-operator roaming/sharing agreement that for non-supporting UEs the Common PLMN ID is reported to the HPLMN”.

This would mean from the different scenarios above the PLMN ID-A would have to be considered instead (and also for online Charging), however it is unclear if this has to be specified.
Additional information: 
TS 23.251 chapter 6 also states:
“whether the core network operator was selected by a supporting UE or allocated by the network to a UE shall be included in the CDR”.
Every CDRs, MME, SGSN, MSC, SGW, PGW would need to include this indicator if conveyed through the different interfaces.
The need for including such information is however unclear: is it intended for the Operator owning the shared CN or for the HPLMN? This could also affect online Charging behaviour.
4
Detailed proposal

If the group agrees on the description and conclusion above, it is proposed to:
· Provide CRs, applicable from Rel-8 to clarify the “Serving Node PLMN” fields in SGW and PGW CDRs with Option1.
· Provide CRs, applicable from Rel-8 to add “Serving PLMN ID” new fields in SGSN and MSC CDRs 

· Provide CRs applicable from Rel-8 to clarify the “Serving Node MCC MNC” AVP, for Offline Charging (Rf from SGW/PGW) and for Online Charging (Ro from PGW).
· Consider adding “Serving PLMN ID” in MME CDRs
· Send an LS to SA2 in order to get more clarification on how to address the “exception to consider” above.

·  Send an LS to SA2 in order to get more clarification about the indicator “whether the core network operator was selected by a supporting UE or allocated by the network to a UE” to be included. Based on these clarifications,the corresponding protocols would also be able to evolve in consequence.












































































































































































Serving Network (received): PLMN ID1 known but to clarify if contained in “serving Node PLMN” field. 
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Location : TAI containing  PLMN ID1 �			ECGI containg   PLMN ID-X�Serving Node PLMN (SGW)





Location : TAI containing  PLMN ID1 �			ECGI containg   PLMN ID-X


�








 MME (PLMN ID-A)


         Sharing partners      PLMN ID1    PLMN ID2      �





Location : TAI containing  PLMN ID1 �			ECGI containg   PLMN ID-X�Serving Node PLMN (MME)








           SGW (PLMN ID-A)


       Sharing partners        PLMN ID1    PLMN ID2      





 PGW - PLMN ID-B�





« Serving Network » sent over S5/S8-GTPv2= PLMN ID1





Selected : PLMN ID1





Supporting UE








PLMN ID3





Serving Node PLMN (SGW)


CGI containing (LAC+CI) and PLMN ID-X or SAI containing (LAC+SAC)and PLMN ID-X�





Sharing partners      PLMN ID1





																	GWCN - PS  E-UTRAN –shared  MME





                  E-UTRAN (PLMN ID-X)














Serving Network (received): PLMN ID1 known but to clarify if contained in “serving Node PLMN” field. 
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Serving Network (received): PLMN ID1 known but to clarify if contained in “serving Node PLMN” field. 








Known but not in CDRs: Serving Network (allocated by MSC): PLMN ID1 
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