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Introduction

This paper is to clarify the subscription data related with S6a, S6d, Gr+ and IWF based on the email discussion.
Discussion

Basic type of PS domain network
From the interface to HSS/HLR point of view, based on the current stage 2 agreement, there are four basic types of PS domain networks, as below:
a) All PreR8 2G/3G networks, Gr interface used.
b) Standalone Rel8 2G/3G network, Gr+ interface used.
c) R8 EPS network only supporting E-UTRAN, either Gr+ interface or S6a interface is used depending if HSS is the result of upgrading an existent HLR.
d) R8 EPS networks only support UTRAN/GERAN, S6d interface used.
The reason to distinguish a) and b) is that they are difference from IWF point of view, in which a) can not be updated to support the related requirement, e.g. security, but b) can.

The actual network architecture may be one or combination of them, e.g. the R8 EPS is the combination of c) and d). For some operators in the new market or transferring from non 3GPP direct to EUTRAN, c) will be chosen. 
It should be noted that some special features are only valid on some kind of network combination, e.g., ISR can only be supported in the network of c)+d) or a)+c)+d).
It should be noted that in actual network, one operator will not both launch b) and c)/d) as their Rel8 network, depending on whether this operator will chose EPS as Rel8 or not.

Basic type of PS domain user data
Based on the possible PS domain network architectures, there will be four basic types of PS domain related user data, as listed below:
1) 2G/3G subscription data (PDP context based) for all PreR8 networks
2) 2G/3G subscription data (PDP context based) for standalone R8 GPRS/UMTS network
3) EPS subscription data (bearer based) for R8 EPS networks supporting E-UTRAN
4) 2G/3G subscription data (Bearer based) for evolved R8 EPS networks which support S4-SGSNs.
The actual user data in the related HSS/HLR may be one or combination of them. But for MME/S4-SGSN/GnGp SGSN, only one type of use data is needed.

It should be noted that in actual network, 2) and 4) will not co-exist in one operator's HSS/HLR, depending on whether this operator will chose EPS as Rel8 or not.
Related Topics to be decided

Based on the common understanding listed above, there are few topics to be decided which will affect the related CT4 work on S6a, S6d, Gr+ and IWF.
T1: If the actual HSS/HLR have more than one type of user data, on the Rel8 related interfaces, download all types or only download what MME/S4-SGSN/GnGp SGSN need?
In current SA2, MME and the S4-SGSN have already had the mapping functionality between PDP context and the Bearer Context. 
So it is proposed that the HSS/HLR downloading all types of user data it has and let the MME/S4-SGSN/GnGp SGSN to choose what is needed. If not all user data for MME/S4-SGSN/GnGp SGSN need is not downloaded, a mapping based on what was received need to be done. Therefore no user data mapping is done in IWF.
The "Insert Subscription Data" message on S6a, S6d, Gr+ will be affected.
This optimization can not be done on Gr.

T2. What kind of user data/user data combination the operator may have?

The kind of user data/user data combination the operator may have depends on the network condition of this operator.

For operators which do not want to update to Rel8, the network will stay as it is Option a.).

For operators which want to update to Rel8, the updated network could be b), c)+d), a)+b), a)+c), a)+c)+d).

For operators which want to launch Rel8 from scratch, the network could be b), c).

In reality network operators will not only launch d). Network d) will be launched together with c).
Correspondingly, the user data/user data combination for these network will be only 1), only 2), 3)+4), 1)+2), 1)+3), 1)+3)+4), only 3).
T3: Do we need to support the IWF scenarios that a home user of c) or c)+d) accesses from a visited a)? 
Based on current TR 29.805, no such kind of scenario is supported. 
If this business relationship is allowed by the policy of the operator, then the related IWF scenarios need to be supported.
It should be noted that if the home network is a)+c) or a)+c)+d), then its user accesses from a visited a) will talk with home HSS/HLR with Gr and no IWF is needed.

T4: If the home network is a) and the visitied network is a)+c), then the user will only be allowed to access from the visited UTRAN or he can also be allowed to access from visited E-UTRAN?
If the visited network only have c) and home network only have a), then IWF is needed between MME and the Pre Rel8 HLR. 
But if the visited network have a)+c), then the operator can force (e.g. based on roaming agreements) the user access from visited UTRAN and talk with the home Pre Rel8 HLR with Gr. And no IWF is needed for this case.
T5. Can we make the assumption that S6d is Diameter based? How to do the work of S6d in CT4? How deep do we optimize S6a/S6d for combined SGSN/MME in CT4 in Rel8?
If S6d is Diameter based, then more IWF scenarios are needed, although they are very similar with the corresponding IWF scenarios on S6a.

If S6d is Diameter based and based on the proposal in T1, the difference between S6a and S6d is very minor. It is better to cover the S6d related TS work also in 3GPP TS 29.272.
Optimized subscription data downloading is the one that will not affect the mobility management. Optimized "update location" is the one related with mobility management, which is FFS to do in Rel8 because this would require the related work in SA2.

IWF scenarios to be supported

Based on the type of user data the home operator have and the conclusion on T1 to T5, we can discuss all of the possible HSS/HLR related operation for the related roaming scenarios and which of them IWF is needed. Please be noted that here we make the analysis based on the visited network entity. The actual visited network can be combination of them but the HSS/HLR related operation is similar.
1. Home network only have 1), then the visited network entity can be:
1a. Pre-Rel8 SGSN: IWF is not needed. Gr is used directly. 1) is downloaded.
1b. Gn/Gp Rel8 SGSN: IWF is not needed. Gr is used directly. 1) is downloaded.
1c: S4-SGSN: IWF is needed (depending on T5). 1) is downloaded. Mapping of the subscription data is done on S4-SGSN. Security solution is not needed because the security mechanism in visited and home network is the same.
1d: MME: IWF is needed. 1) is downloaded. Mapping of the subscription data is done on MME. Additional security solution is needed in which the Pre Rel8 HLR can not be changed.
 
2. Home network only have 2), then the visited network entity can be:
2a. Pre-Rel8 SGSN: IWF is not needed. Gr is used directly. 2) is downloaded.
2b. Gn/Gp Rel8 SGSN: IWF is not needed. Gr+ is used directly. 2) is downloaded.
2c: S4-SGSN: IWF is needed (depending on T5). 2) is downloaded. Mapping of the subscription data is done on S4-SGSN. Security solution is not needed because the security mechanism in visited and home network is the same.
2d: MME: IWF is needed. 2) is downloaded. Mapping of the subscription data is done on MME. Additional security solution is needed in which the Pre Rel8 HLR can be changed.
3. Home network only have 3), then the visited network entity can be:
3a. Pre-Rel8 SGSN: currently not supported (depending on T3). If allowed, the home HSS/HLR needs to be configured to have 1) because the Pre-Rel8 SGSN can not do the user data mapping and 1) is downloaded.
3b. Gn/Gp Rel8 SGSN: currently not supported (depending on T3). If allowed, the home HSS/HLR needs to be configured to have 2) because the Gn/Gp Rel8 SGSN can not do the user data mapping and 2) is downloaded.
3c: S4-SGSN: not allowed. Based on T2, the visited network will also have E-UTRAN, so the user shall access from E-UTRAN instead of UTRAN.
3d: MME: use S6a directly. IWF is not needed because no MAP based roaming agreement can be reused for two EPS with only E-UTRAN.
4. Home network have 1), 3), 4), then the visited network entity can be:
4a. Pre-Rel8 SGSN: IWF is not needed. Gr is used directly. 1) is downloaded.
4b. Gn/Gp Rel8 SGSN: IWF is not needed. Gr+ is used directly. 1), 3) and 4) is downloaded and Gn/Gp Rel8 SGSN will pick up 1) and discard 3) and 4).
4c: S4-SGSN: use S6d directly. Or can use two IWFs in which no mapping of the subscription data is done. 1), 3) and 4) is downloaded and S4-SGSN will pick up 4) and discard 1) and 3).
4d: MME: use S6a directly. Or can use two IWFs in which no mapping of the subscription data is done. 1), 3) and 4) is downloaded and MME will pick up 3) and discard 1) and 4).
5. Home network have 3), 4), then the visited network entity can be:
5a. Pre-Rel8 SGSN: currently not supported (depending on T3). If allowed, the home HSS/HLR needs to be configured to have 1) because the Pre-Rel8 SGSN can not do the user data mapping and 1) is downloaded.

5b. Gn/Gp Rel8 SGSN: currently not supported (depending on T3). If allowed, the home HSS/HLR needs to be configured to have 2) because the Gn/Gp Rel8 SGSN can not do the user data mapping and 2) is downloaded.
5c: S4-SGSN: use S6d directly. Or can use two IWFs in which no mapping of the subscription data is done.
5d: MME: use S6a directly. Or can use two IWFs in which no mapping of the subscription data is done. 
6. Home network have 1), 2), then the visited network entity can be:
6a. Pre-Rel8 SGSN: IWF is not needed. Gr is used directly. 1) is downloaded.
6b. Gn/Gp Rel8 SGSN: IWF is not needed. Gr+ is used directly. 1) and 2) is downloaded. Gn/Gp Rel8 SGSN pick up 2) and discard 1).
6c: S4-SGSN: IWF is needed (depending on T5). 2) is downloaded. Mapping of the subscription data is done on S4-SGSN. Security solution is not needed because the security mechanism in visited and home network is the same.
6d: MME: IWF is needed. 2) is downloaded. Mapping of the subscription data is done on MME. Additional security solution is needed in which the Pre Rel8 HLR can be changed.
7. Home network have 1), 3), then the visited network entity can be:
7a. Pre-Rel8 SGSN: IWF is not needed. Gr is used directly. 1) is downloaded.
7b. Gn/Gp Rel8 SGSN: IWF is not needed (depending on the answer of T3). Gr is used directly. 1) is downloaded.
7c: S4-SGSN: not allowed. Based on T2, the visited network will also have E-UTRAN, so the user shall access from E-UTRAN instead of UTRAN. Or, IWF is needed (depending on T5). 1) is downloaded. Mapping of the subscription data is done on S4-SGSN. Security solution is not needed because the security mechanism in visited and home network is the same.
7d: MME: use S6a directly. Or can use one or two IWFs in which no mapping of the subscription data is done. 1) and 3) is downloaded and MME will pick up 3) and discard 1).

As summery, we have the following IWF scenarios:

IWF scenario 1: visited S6a/S6d - home Gr intworking scenario, including 1c, 1d, 7c.
IWF scenario 2: visited S6a/S6d - home Gr+ intworking scenario, including 2c, 2d, 6c, 6d, 7d.

IWF scenario 3: visited S6a/S6d - home S6a/S6d intworking scenario, including 4c, 5c, 4d, 5d, 7d.
FFS: IWF scenario 4: visited Gr/Gr+ - home S6a intworking scenario, including 3a, 3b, 5a, 5b.
Conclusion

Based on the discussion above, it is proposed to discuss and come to a conclusion on each of the topics and the IWF scenarios to be supported.
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