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1. Introduction
The work item of stage 3 on VPLMN CSG Autonomous Roaming (VCSG) was agreed to start in the last CT4 meeting. A new entity called CSS (CSG Subscriber Server) and interfaces between the CSS and MME/SGSN are introduced. The related procedures and signal flows are also specified in SA2, however it is not clear how to describe the detailed interface protocols, e.g. S7a, S7d, hv and Ghv, since the mechanism to CSS is similar with the mechanism to HSS.
This paper would like to discuss and analyze the way forward on how to work the stage 3 of VCSG.
2. Discussion
The SA2 meeting has agreed the basic procedures on retrieval of CSG data from CSS and insertion of CSG data when changed in CSS. It also left the definition of CSS info storage and basic procedures in CS domain to CT4 group. Although some concerns need to be further discussed in SA2 meeting, e.g. deletion of CSG data procedure, but it is time up for CT4 group to start the work of VCSG stage 3.
As we known, VCSG as an optional feature should not impact the current specs. But the interfaces between CSS and MME/S4-SGSN are based on Diameter protocol, and interfaces between CSS and Gn/Gp-SGSN/VLR are based on MAP protocol. There are existing specs on MME/SGSN/VLR related interfaces based on Diameter protocol or MAP protocol. So it is a good way to incorporate them into the current specifications and separate the description on interface protocols of VCSG related feature and other features.
In 3GPP TS 29.272, MME/S4-SGSN related interfaces based on Diameter protocol, there are two options to incorporate S7a/S7d interfaces, one is to define new Diameter commands, another is to reuse the Diameter commands with different AVPs, e.g. ULR/ULA and IDR/IDA. Since the same Diameter command code can be used for similar purpose in different interfaces, and it is allowed the same Diameter command to contain different AVPs. The Diameter node could distinguish the same Diameter command towards different interfaces using different Application Identifiers. Therefore it is suggested to reuse ULR/ULA to retrieve CSG data from CSS and reuse IDR/IDA to insert CSG data from CSS.
In 3GPP TS 29.002, Gn/Gp-SGSN/VLR related interfaces based on MAP protocol, MAP protocol is different with Diameter protocol, it is composed of several ASN.1 modules dealing with either operations, errors, data types, and, if applicable, split into those dealing with mobile services, call handling services, supplementary services and short message services. There are modules of MAP-OperationPackages and MAP-ApplicationContexts for MAP protocol. MAP Application Contexts (AC) are used to classify the operations. Each operation will be allocated a local code, e.g. the code of insertSubscriberData Operation is local:7, and the MAP user could distinguish MAP operations using this local code. Since the behaviour of update location for VLR or Gn/Gp-SGSN to HLR is different to CSS, so it is suggested to define a new operation and a new application context related to VCSG operations. However we can reuse the insertSubscriberData Operation to download the CSG data. The proposed new operation and new application context (red colour texts) are defined in the following table:
	AC Name
	AC Version
	Operations Used
	Comments

	vcsgLocationUpdateContext
	V4
	updateVcsgLocation

insertSubscriberData
	


Regarding the CSS restoration, the principle discussed above in Diameter protocol can be applicable, i.e. reuse RSR/RSA commands for CSS reset procedure, but in MAP protocol, resetContext AC and reset operation can be reused for CSS reset procedure.
3. Conclusion

It is proposed the following way forward on the work of VCSG stage 3:
1) incorporate detailed behaviour of VCSG procedures into the current stage 3 specifications and separate the description on interface protocols of VCSG related feature and other features.
2) S7a/S7d based on Diameter protocol, reuse ULR/ULA to retrieve CSG data from CSS and reuse IDR/IDA to insert CSG data from CSS.
3) Hv, Ghv based on MAP protocol, define a new operation and new application context for retrieval of CSG data, and reuse insertSubscriberData Operation for insertion of CSG data.
4) CSS reset procedure, reuse RSR/RSA commands for Diameter protocol, and reuse resetContext AC and reset operation for MAP protocol.
ZTE will submit some related CRs based on the above discussion in the meeting.
