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Introduction

This paper is to analyze the subscriber data used for MME, S4-SGSN and Gn/Gp SGSN. Then this paper discusses the related issue for combined MME/SGSN and IWF based on this analysis.
Discussion
At the early stage when EUTRAN is introduced, the eNodeB will be deployed in some hot points or big cities. To get the PS connection to this kind of network, users can be attached on a MME or a S4-SGSN or a Gn/Gp SGSN. So the operators may need to have three kinds of PS subscriber data for one user.
Different types of PS subscriber data
Currently, there are three types of PS subscriber data which are used for MME, S4-SGSN and Gn/Gp SGSN. The stage 2 description of these subscriber data are defined in 3GPP TS 23.060 and 3GPP TS 23.401. And the table below is the comparison of these types of subscriber data.
	MME
	S4-SGSN
	Gn/Gp SGSN
	Comments

	IMSI
	IMSI
	IMSI
	same value for all

	MSISDN
	MSISDN
	MSISDN
	same value for all

	IMEI / IMEISV
	IMEI / IMEISV
	IMEI/SVN
	same value for all

	/
	/
	SGSN Number
	not needed for S4-SGSN and MME

	MME Address
	SGSN Address
	SGSN Address
	similar meaning but different value for all 

	MS PS Purged from EPS
	MS PS Purged from EPS
	MS PS Purged for GPRS
	similar meaning but different value between MME/S4-SGSN and Gn/Gp SGSN

	FFS
	FFS
	Subscribed Charging Characteristics
	same value for all

	ODB parameters
	ODB parameters
	ODB for PS parameters
	similar meaning but different value for all

	Access Restriction
	Access Restriction
	Access Restriction
	same value for all

	Subscribed-UE-AMBR
	Subscribed-UE-AMBR
	/
	not needed for Gn/Gp SGSN. same value for S4-SGSN and MME

	APN-OI Replacement
	APN-OI Replacement
	APN-OI Replacement
	same value for all

	FFS
	FFS
	Trace Reference
	not clear for S4-SGSN and MME

	FFS
	FFS
	Trace Type
	not clear for S4-SGSN and MME

	FFS
	FFS
	OMC Identity
	not clear for S4-SGSN and MME

	FFS
	FFS
	SMS Parameters
	not needed for S4-SGSN and MME

	FFS
	FFS
	MNRG
	not needed for S4-SGSN and MME

	/
	/
	GGSN‑list
	not needed for S4-SGSN and MME

	FFS
	FFS
	GPRS‑CSI
	not needed for S4-SGSN and MME

	FFS
	FFS
	MG-CSI
	not needed for S4-SGSN and MME

	Each subscription profile contains one or more PDN subscription contexts:

	EPS Bearer Context Identifier
	EPS Bearer Context Identifier
	PDP Context Identifier
	similar meaning but different value between MME/S4-SGSN and Gn/Gp SGSN

	FFS
	FFS
	PDP Type
	similar meaning but different value between MME/S4-SGSN and Gn/Gp SGSN

	PDN Address
	PDN Address
	PDP Address
	similar meaning but different value between MME/S4-SGSN and Gn/Gp SGSN

	Access Point Name (APN)
	Access Point Name (APN)
	Access Point Name
	similar meaning but different value between MME/S4-SGSN and Gn/Gp SGSN

	EPS subscribed QoS profile
	EPS subscribed QoS profile
	GPRS QoS Profile Subscribed
	similar meaning but different value between MME/S4-SGSN and Gn/Gp SGSN

	VPLMN Address Allowed
	VPLMN Address Allowed
	VPLMN Address Allowed
	similar meaning but different value between MME/S4-SGSN and Gn/Gp SGSN

	PDN GW identity
	PDN GW identity
	GGSN address
	similar meaning but different value between MME/S4-SGSN and Gn/Gp SGSN

	PDN GW Allocation Type
	PDN GW Allocation Type
	/
	not needed for Gn/Gp SGSN. same value for MME and S4-SGSN

	EPS Bearer context Charging Characteristics
	EPS Bearer context Charging Characteristics
	PDP context Charging Characteristics
	similar meaning but different value between MME/S4-SGSN and Gn/Gp SGSN


Table 1 comparison of subscriber data used for MME, S4-SGSN and Gn/Gp SGSN
If optimization is not introduced, these three kinds of user data for one user are transferred independently on S6a, S6d and Gr interface, and handled respectively by Rel8 HSS-MME, Rel8-HSS-SGSN and HLR. And it is implementation issue on how to store them in the physical HSS/HLR box.
It can be seen that most of the user data for MME and S4-SGSN are the same not only in the meaning but also in the value, except "address" and "ODB parameters". For example, "Barring of MS initiated PDP context activation" related information will be valid for both S4-SGSN and Gn/Gp SGSN but not for MME. "Barring of Network initiated PDP context activation" will be valid for Gn/Gp SGSN but not for MME and S4-SGSN. "Barring of UE requested PDN connectivity" will be valid for MME and may be also valid for S4-SGSN but not for Gn/Gp SGSN.
It can be seen that most of the user data for MME/S4-SGSN and Gn/Gp SGSN are different.
How to do the optimization for combined MME/SGSN
Based on the analysis, it can be seen that the gain from optimization for combined MME and Gn/Gp SGSN is very small. So the optimization for the combined MME/SGSN defined in 3GPP TS 29.272 should be limited to S4-SGSN and 3GPP TS 29.002 should not be affected.
When the subscriber data is downloaded for combined MME/SGSN, at lease (if there are other parameters which are different for MME and S4-SGSN) the ODB parameters should be separated. And the ODB types for MME, S4-SGSN and Gn/Gp SGSN should be defined separately. 
When the security parameters are downloaded for combined MME/SGSN, they should also be separated.

Conclusion1: optimization for combined MME/SGSN is only limited to S4-SGSN. Only 3GPP TS 29.272 is affected by this optimization. The ODB types for MME, S4-SGSN and Gn/Gp SGSN should be defined separately.
How to deal with user data for IWF
From HSS/HLR point of view, the peer can be MME, S4-SGSN and Gn/Gp SGSN. When dealing with the user data, there are two possible methods:
1. MME/S4-SGSN/Gn/Gp SGSN informs its type to HSS/HLR. Then HSS/HLR only downloads the user data required. With this method, S6a/S6d/Gr interface is not needed to be extended to support the user data used for other entity. But MME/S4-SGSN/Gn/Gp SGSN is not transparent to HSS/HLR.
2. HSS/HLR downloads all types of user data it has and makes the peer to choose what it needs. With this method, S6a/S6d/Gr interface is needed to be extended to support the user data used for the other entity (it should be noted that Gr is need to support the user data for MME/S4-SGSN but S6a/S6d is not needed to support the user data for Gn/Gp SGSN). But MME/S4-SGSN/Gn/Gp SGSN is transparent to HSS/HLR. It should also be noted that if this method is used, the possibility for user data mapping will be reduced greatly.
Conclusion2: Based on the conclusion of email discussion, it is proposed to use method 2 as the solution on how HSS/HLR handing the user data.
Whether method 1 or 2 is chose, there is the possibility that the type of user data the MME/S4-SGSN/Gn/Gp SGSN needs can not be afforded by the HSS/HLR. For example, if the visited PLMN is a Gn/Gp SGSN network and the home network only have MME and/or S4-SGSN, then the user data which Gn/Gp SGSN needs can not be afforded by the Rel8 HSS-MME/Rel8 HSS-SGSN. Then there are two possible methods to solve the issue on which entity to do the user data mapping function.
3. The user data is mapped on IWF. With this method, the IWF will become more complicated. IWF needs to be aware which entity it is talking with and then decides whether/how to do the mapping. But it can be ensured that all of the scenarios can be supported. And S6a/S6d/Gr interface is not needed to be extended to support the user data used for other entity.
4. The user data is mapped on MME/S4-SGSN/Gn/Gp SGSN. With this method, the IWF will become simpler. With this method, S6a/S6d/Gr interface is needed to be extended to support the user data used for the other entity. But it should be noted that this method can not be used by Pre Rel8 Gn/Gp SGSN because the Pre Rel8 Gr can not be extended. This will limit the scope of IWF scenario 5. It should also be noted that MME and S4-SGSN has already have to MM/Bearer context mapping function for interworking between EUTRAN and UTRAN/GERAN.
Conclusion3: Based on the conclusion of email discussion, it is proposed to use method 4 as the solution on which entity to do the user data mapping.
Conclusion

It is proposed to discuss the issues mentioned above and make the conclusion on each issue as the working principle for S6a/S6d/Gr/IWF in CT4. 
It is also proposed to update 3GPP TR 29.805 as below (If the decision on some issue is changed, the text proposal below will be changed accordingly):
######################################start of changes#####################################

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].



Rel8 HSS-MME: The term used in this TR is to identify the entity terminates the S6a interface.
Rel8 HSS-SGSN: The term used in this TR is to identify the entity terminates the S6d interface.

Rel8 HLR: The term used in this TR is to identify the entity terminates the Rel8 Gr interface.
Pre Rel8 HLR: The term used in this TR is to identify the entity terminates the Pre Rel8 Gr interface.
######################################the next change#####################################
4A
General
4A.1
User Data Handling Principle

HSS/HLR shall download all types of user data it has and make the peer to choose what it needs. With this principle, S6a/S6d/Gr interface is needed to be extended to support the user data used for other entity (it should be noted that Gr is need to support the user data for MME/S4-SGSN but S6a/S6d is not needed to support the user data for Gn/Gp SGSN). But MME/S4-SGSN/Gn/Gp SGSN is transparent to HSS/HLR. It should also be noted that if this method is used, the possibility for user data mapping will be reduced greatly.
When needed, the user data is mapped on MME/S4-SGSN/Gn/Gp SGSN. With this method, the IWF will become simpler. With this method, S6a/S6d/Gr interface is needed to be extended to support the user data used for the other entity. But it should be noted that this method can not be used by Pre Rel8 Gn/Gp SGSN because the Pre Rel8 Gr can not be extended. This will limit the scope of IWF scenario 5. It should also be noted that MME and S4-SGSN has already have to MM/Bearer context mapping function for interworking between EUTRAN and UTRAN/GERAN.
######################################the next change#####################################

4.2
Scenario Three: S6a/S6d - Rel8 Gr interworking scenario with one IWF

This interworking scenario is for S6a/S6d interface based on Diameter and Rel8 Gr interface based on MAP with one IWF in the path. 
This IWF scenario will apply the following network deployment situation:

-  Users of a Rel8 UMTS/GPRS network access into a visited EPS with only E-UTRAN. The subscription data for Rel8 UMTS/GPRS is downloaded to MME. Mapping of the subscription data is done on MME. Additional security solution is needed in which the Pre Rel8 HLR can be changed.
-  Users of a Pre Rel8 UMTS/GPRS/E-UTRAN network access into a visited EPS with only E-UTRAN. The subscription data for Pre Rel8 UMTS/GPRS and the subscription data for MME is downloaded to MME. MME picks up the subscription data for MME and discards the subscription data for Pre Rel8 UMTS/GPRS.
-  Users of a Rel8 UMTS/GPRS network access into a visited EPS with E-UTRAN and UTRAN/GERAN. The subscription data for Rel8 UMTS/GPRS is downloaded to S4-SGSN or MME. Mapping of the subscription data is done on S4-SGSN or MME. Security solution is not needed because the security mechanism in visited and home network is the same.

-  Users of a Pre Rel8 UMTS/GPRS/E-UTRAN network access into a visited EPS with E-UTRAN and UTRAN/GERAN. The subscription data for Rel8 UMTS/GPRS is downloaded to S4-SGSN or MME. Mapping of the subscription data is done on S4-SGSN or MME. Security solution is not needed because the security mechanism in visited and home network is the same.
This IWF scenario can be an inter PLMN use case in which IWF should in the VPLMN so the MAP based roaming agreement can be reused. This IWF scenario can be an intra PLMN use case for operator to do the partly update of their legacy network.
This interworking scenario is described as below:
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Figure 4.2-1 S6a/S6d - Rel8 Gr interworking scenario with one IWF












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































_1276031543.doc

[image: image1]













MME/



S4-SGSN







Rel8 HLR-MME/



Rel8 HLR-SGSN







VPLMN (EPS)







HPLMN (UMTS/GPRS/EPS)











S6a/S6d







IWF







Rel8 Gr




















_1279096848.doc

[image: image1]













MME/



S4-SGSN







Rel8 HLR 







VPLMN (EPS)







HPLMN (UMTS/GPRS/EPS)











S6a/S6d







IWF







Rel8 Gr




















