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1 Introduction
CT4 has two sets of CRs on User Data Download coming to Plenary for voting. This contribution gives some background information on the previous discussions on this issue and makes a comparison of the two alternatives from CT4 to help CT Plenary form a better understanding.
The first set of CRs are C4-091576, C4-091581, and C4-091263. The principle is based on the agreement reached in CT4#41 Shanghai meeting last year, i.e. the MME or SGSN tells the HSS the node type during update location procedure and then the HSS decides which subscription data should be downloaded according to the node type and the real subscription data the user has. These CRs are basically the same as discussed in last CT#39 plenary meeting, which were not approved due to one objection.
The second set of CRs are C4-091577, C4-091579, C4-091580, and C4-091275. The principle is based on the MME or SGSN telling which subscription data is requested during update location procedure.
2 Discussion

When specifying the TS 29.272, the intention was to only define the S6a interface between the HSS and the MME. At the time, things were simple. However, by the introduction of S6d interface between the HSS and the SGSN and the fact that the same application identifier was decided to be allocated to both S6a and S6d, the problem for the HSS to know the originating node of the message, i.e. either the MME or the SGSN became an issue! To resolve that, an S6a/S6d indicator was defined to tell the HSS whether the message was originated from the MME or the SGSN.
If limiting the discussion on the subscription data which is only for MME and SGSN usage, there are three kinds of subscription data in the HSS: 
· GPRS subscription data, which is provisioned for 2G/3G users.
· EPS subscription data, which is provisioned for EPS users.
· SMS and LCS subscription data, which is provisioned only for SGSN due to the decision that SMS and LCS are not supported by MME.
All these three kinds of subscription data may be downloaded over S6a/S6d interface. But, in order to prohibit the HSS to always download all these data, an agreement was reached in CT4#41 Shanghai meeting, i.e. the MME or SGSN tells the HSS the node type during update location procedure and then the HSS decides which subscription data should be downloaded according to the node type and the real subscription data the user has, as proposed by the first set of CRs from CT4, in which 5 values are defined as: MME, SGSN supporting GnGp and S4, combined MME/SGSN, pure S4-SGSN, combined MME/S4-SGSN.
The reason 5 values were defined here was to clearly indicate to the HSS the specific node type by which the HSS could further process a decision. If any of the MME/SGSN/S4-SGSN, the HSS knows where the request comes from and whether GPRS data is useful for the node, and also whether SMS and/or LCS needs to be skipped, in which case S6a/S6d indicator does not need to be included in the message. Even the whole ULR-Flags do not need to be present except when the ULR is triggered by a handover from pre-R8 SGSN, i.e. in the case the single registration indicator is needed. If combined MME/SGSN or combined MME/S4-SGSN, the HSS knows that this is a combined node and this knowledge could be used to differentiate single MME or SGSN, and whether GPRS data is useful for the node or not. And as proposed in the first set of CRs from CT4, together with SGSN-Number, the HSS is able to know that the UE attaches on the same node via both EUTRAN and UTRAN/GERAN, then optimization could be applied when the subscription data is updated in the future, i.e. the insert subscriber data procedure of delete subscriber data procedure only needs to be triggered for one time.
Another way to disallow the HSS to download all the above three kinds of subscription data is as proposed by the second set of CRs from CT4, in which one more bit as GPRS-Subscription-Data-Indicator in ULR-Flags is defined to indicate whether GPRS data is requested or not in addition to EPS subscription data.
This indicator may seem simpler as to only tell the HSS whether GPRS subscription data is needed or not. But considering the combined MME/SGSN scenario, the HSS is unable to know whether the requesting node is a single MME or not in the case the indicator is not set. The HSS has to check all features one by one including 21 features related to SMS and LCS services and only defined for SGSN usage even for a single MME. It should be noted that these checks must be done not only during update location procedures, but also every time the subscription data is updated at a future time, i.e. insert subscriber data procedure or delete subscriber data procedure. This could be avoided if the HSS knows the requesting node is a single MME.
An enhancement to the proposal in the second set of CRs was discussed as a compromise to address the problem, i.e. one more bit as Node-Type-Indicator in ULR-Flags could be defined to indicate whether the requesting node is a single or combined one. Then together with S6a/S6d indicator, the HSS is able to know whether the requesting node is a single MME or not. However HSS still needs to know the node type and therefore two more bits has to be defined, and the S6a/S6d indicator also has to be present for the HSS to differentiate whether the request comes from the MME or SGSN, i.e. altogether 3 bits has to be always present and to be checked by the HSS in every update location procedure, as oppose to a single parameter as proposed in the first set of CRs to allow the requesting node to tell the HSS who it is. The latter is much simpler both from the protocol and implementation point of view. Taking into account that many more bits are expected to be defined in ULR-Flags, then the logic in HSS becomes even more complex, checking all the bits every time it is receiving the update location message, even when the checks are not needed. Also potential problems may occur when several different bits in combination, which may conflict each other, must be interpreted by the HSS to conclude what it should be doing.
Having the MME/SGSN indicating its node type, and HSS to decide on the data to be downloaded according to the node type and the provisions in the HSS, as proposed by the first set of CRs, is a natural and easily understood logic. From protocol point of view, the MME/SGSN is unable to know which subscription data should be requested and what it can obtain. That depends on the provisions in the HSS and only HSS could determine what should be downloaded. Considering the case when the user does not have EPS data in the pre-R8 HLR or even R8 HSS, it should be left to the HSS to decide what data could be downloaded, and not depending on what the requesting node requests.
In the proposal in the second set of CRs, if the node requests EPS+GPRS data, but the HSS does not have GPRS subscription data, then the HSS has to download EPS subscription data only. Considering another case, a standalone MME requests EPS subscription data, but only GPRS subscription data are provisioned in the HLR/HSS, then the HSS will end up downloading only the GPRS data to the MME. In both cases it seems that the HSS does not satisfy the request and should indicate an error or explain something to the requesting node which makes the specification unnecessarily complex. 
If looking at the technically agreed CR C4-091275 in the second set of CRs, a "GPRS Subscription Data not needed Indicator" was introduced and included to MAP which tells the HLR/HSS “I don’t need GPRS data”. Let’s consider two cases:
· the HLR/HSS has only GPRS subscription data but the requesting node tells the HLR “I don’t need it.” What should the HLR/HSS do now?
· there may be even no GPRS data in the HSS but the requesting node indicates “I don’t need it”. From the HSS point of view, it may be “why are you telling me you don’t need it, and even if you need it, I don’t have it”
Designing a protocol with negative notion is unusual; telling the HSS “I don’t need GPRS data.”!!
3 Summary
To summarize:
For the proposal by the first set of CRs:
Advantages
· One time check of node type, from one integer value the HSS could decide whether to update MME or SGSN, whether to send GPRS subscription data or not, whether skip SMS and LCS data. 
· In case of a single node, S6a/S6d indicator need not to be included in the message, even the whole ULR-Flags need not to be present except when the ULR is triggered by a handover from pre-R8 SGSN, avoiding check of the bits defined in ULR-Flags one by one.
· Optimization could be applied when the subscription data is updated in future in the case when the UE attaches on the same node via both EUTRAN and UTRAN/GERAN.
· Single parameter with the same meaning as defined in both S6a/S6d and Gr interfaces.
· Simple, clear and no potential problems.
· Following the normal protocol design, natural and easily understood.
Disadvantages
· One new AVP is introduced.

For the proposal by the second set of CRs:
Advantages
-     The ULR-Flags AVP is reused, no new AVP is introduced.
Disadvantages:
· Complex and difficult to be understood.
· Potential problems in case conflict among multiple bits in ULR-Flags.

· The HSS has to check 21 features which are related to SMS and LCS services and only defined for SGSN usage even for a single MME, and not only during update location procedure but also every time the SMS and LCS subscription data are updated in the future, i.e. insert subscriber data procedure or delete subscriber data procedure. Future features may also be introduced for MME and SGSN respectively.
· Different parameter with different meanings defined for S6a/S6d and Gr respectively.

· The HSS has to check the bits in ULR-Flags one by one to decide what should be done. The HSS has to check the bits in ULR-Flags one by one even in some cases the checks are not needed. If new bits are introduced in the future, the HSS needs to check all the bits and in some cases the checks are not needed.
The enhanced proposal to the second set of CRs with adding one more bit as Node-Type-Indicator in ULR-Flags to indicate whether the requesting node is a single or combined as described above eliminates the disadvantage of HSS checking 21 features as it has to be done in the second set of CRs, but other disadvantages are still there.  The potential conflict problem caused by multiple bits in ULR-Flags will become much more complicated when one more bit is introduced; The S6a/S6d indicator indicates the request comes over S6a, while the GPRS-Subscription-Data-Indicator is set to request GPRS data, and then the third bit indicates the requesting node is a single node. In this case, HSS interpretation is that a single MME is requesting GPRS subscription data, which obviously should not be happening. Effectively, it imposes more limitation to the behaviour of MME, error check in the HSS has to be applied, and more clarification is needed in the specification especially when the requesting node does not receive what it had requested, and the HSS receives conflicting combination of multiple bits in ULR-Flags.
3 Proposal
The source companies of this contributions request the plenary to approve the first set of CRs.
