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1 Introduction
RAN3 received the LS (R3-131887/S2-133865) from SA2 at RAN3#81bis to implement the S1AP changes corresponding to the Rel-12 ULI (User Location Information) reporting enhancements which SA2 have worked out during the last 6 months. ALU/AT&T/CMCC/KPN presented an S1AP CR to implement requested changes in R3-131920 aligned with this SA2 request and aligned with the SA2 CRs solution which was attached to the LS (see S2-133744, S2-133536).
Despite the long 6-months process review which took place in SA2 involving all interfaces in 2013, a last minute S1AP-only counter-proposal was kicked in on Friday of the meeting week at last RAN3#81bis (7th-11th October 2013) with S1AP CRs in R3-131933/34/35 which   are  not aligned with the SA2 solution and SA2 CRs. 
· In SA2-solution 1, the ECGI/TAI is reported by the eNB over S1 within the existing ERAB Release Response, ERAB Release Indication and ERAB Context Release Complete messages, which are sent at the time of call release,

· In new-solution 2, the ECGI/TAI is reported by the eNB over S1 through two additional messages Location Reporting Control and Location Report triggered with a new dedicated Event Type introduced for the specific purpose of this feature.

The discussion was postponed by the RAN3 chairman to clarify the issue and for decision at RAN3#82. This paper outlines the differences between the two solutions and explains why the new-solution 2 is both not aligned with the operators’ requirements and less efficient. 
2 Description 

Item1: Only SA2-solution 1 satisfies the actual operators’ requirement
As per our understanding the feature introduced by SA2 is to support customer care, user QoE and network performance analysis, and billing reconciliation and fraud detection.  Whenever customer care deals with an end user due to some problems, the representative should ALREADY have all the information (RAN/NAS cause, ULI at the time of the bearer release/deactivation) on the past problems. This obviously requires that the information above is sent to the SGW/PGW CDRs for all E-RABs being released and for all UEs.
This is not a problem for SA2-solution 1 because it does not increase the signaling: the ECGI/TAI is added to existing messages sent at call release in the involved scenarios (E-RAB Release response/indication, UE Context Release Complete).
In contrast, new-solution 2 creates signaling overhead and scalability problems because it adds two messages over the S1 for all UEs in the network, and for all idle-active transitions. 
Proponents of new-solution 2 have tried to minimize that issue by further complicating their solution with the following two last-last minute add-ons:

· Add-on 1: triggering the Location Reporting Request only for those users that have complained . 
· Add-on 2: transformation of the Location reporting procedure which is connection-oriented per UE into a new non-UE associated procedure enabling the request for “all UEs”.

Add-on 1 would have two big down sides:
· It no more corresponds to original operators’ requirement, since when the end user calls to complain, the customer care does not have AREADY the information available.   This same short coming occurs when trying to apply Add-on 1 to QoE analysis, and billing reconciliation.      
· Some EPC protocol means would need to be newly added in order to provide the desired IMEI to be “traced” from the customer care center to the MME, with potential confusion arising with the current Trace function. 

If we go for add-on 2 to avoid the drawbacks of add-on 1, we add the drawbacks of specification and implementation impacts of creating what is like a new S1AP procedure while not solving the signaling issue because there are still as many Location Report messages as number of UEs.
In summary, neither of the new-solution 2 variants will satisfy operator’s requirements since it is either triggered for one UE or it creates a signaling surge if triggered for all UEs.
Item 2: SA2-solution 1 satisfies S1AP protocol principles

Proponents of new-solution 2 claim that it is good procedure design to keep functions (i.e. reporting the user location information) already assigned to existing procedures (i.e. S1AP Location Reporting) within such procedures.  
While the above statement is valid in general, it is then of subjective matter when it comes to which function this general principle applies and which procedures are at stake:

Indeed, proponents of SA2-solution 1 conversely claim that the function at stake here is to provide Access Network Information (ANI) related to the call at the time of closing the CDR in the SGW/ PGW and since this closing-CDR information is provided through the Delete Bearer Command message from MME to SGW, the natural S1AP procedure to be used corresponding to the Delete Bearer Command is the S1AP ERAB Release Response/Indication and UE Context Release Complete as was correctly identified by SA2.
Moreover, we note that the ECGI/TAI was already added for similar reason into S1AP messages (Uplink NAS Transport, Path Switch Request) without the concern of new-solution 2 proponents being raised. To that respect, current TS36.413 protocol principles for ANI reporting at bearer setup/modification are more aligned with SA2-solution 1 than with new-solution 2 (see ANI reporting feature in TS23.203).
Item 3: Any new requirement proposed through new-solution 2 could be achieved by enhancing SA2-solution 1 if needed

The proponents of new-solution 2 say that it addresses higher level requirements because it can for example, report only for specific “RAB Type”.  
However, we note that:

· This does not correspond to operators’ requirement which preferably would have all ERABs being reported, 
· Would equally be possible on top of SA2-solution 1 if so desired.
We should therefore conclude that, in contrast, SA2-solution 1 can satisfy enhanced requirements like reporting for all ERABs at little  cost, while new-solution 2 cannot do that because of its 1 (or 2) additional messages per UE and per idle-active transition and associated scalability issues. 

Item 4: Inefficiency of new-solution 2 compared to SA2-solution 1 

It was already commented through items 1, 2, 3 that selecting the new-solution 2 at the level of requirements which SA2 decided for SA2-solution 1 would lead to inefficiencies.
Indeed,

· From a signaling overhead point of view, one or two additional S1AP messages are needed at every E-RAB release and for all UEs (one message if location reporting control design is “changed” into a non-UE associated procedure…!, two messages otherwise),

· Processing capacity for running the location reporting procedure for all connected UEs and permanently in the system,

· Impact both S1AP and X2AP specifications (change of section 9.2.21 in TS36.423 at minimum) while SA2-solution 1 does not impact X2AP.

· Sending the ULI in a message other than ERAB Release Response creates additional issues, logic design and testing requirements: e.g. What if the expected Location Report message is not received by the MME when ERAB Release Response comes in? Should the MME  further delay the sending of the Delete Bearer Command? Should closing CDR be consequently delayed?

Item 5: Timing issue of new-solution 2
Besides, we note that SA2 and CT4 CRs have been agreed and aligned with SA2-solution 1, with a challenge to proceed back in SA2 and CT4 with new-solution 2 given that SA2 stage 2 freeze is now at December 2013.

Item 6: Specification and Implementation impacts with new-solution 2
Specification impacts: 
a) Creation of a new procedure - If the Location Reporting Control is changed to become a non-UE associated procedure to ask reporting for all UEs for a given QCI (like in the last updated version of new-solution 2), then it is like introducing a new procedure.

b) Implementation impacts - Requires both eNB and MME to support the 3GPP location reporting procedure which is not a requirement so far. 

c) Implementation complexity - The MME must receive both ERAB Release Indication and Location Report messages before sending the Delete Bearer Command to the PGW since the ULI information for the lost bearer is in the Location Report. And MME must correlate the ERAB Release event with the Location Report event in order to make a proper decision on what ULI should be sent to the PGW and if it is needed to be sent. This means more complex logic in the MMEs as well as eNBs, which need to send the Location Report in conjunction with the ERAB Release Indication e.g. if ERAB Release Indication received first, then ERAB ID released, more difficulty to correlate with Location Report.   
Item 7: new-solution 2 breaks the SA2 protocol design principles through TS36.413/TS23.401/TS23.203 
New-solution 2 severely breaks the current design principle of TS36.413/TS23.401/TS23.203 to report the ULI because it only applies to E-RAB release and not E-RAB setup/modification therefore creating a discrepancy in the information reported over GTP-C.

Indeed, if we take the bearer activation procedure (see clause 5.4.1 of TS23.401) or the UE/Network triggered service request (see clause 5.3.4.2/5.4.3.3 of TS23.401), the User Location Information provided over GTP-C to the PGW/PCRF is reported from S1 interface via the ECGI/TAI piggybacked in the Uplink NAS Transport message. This has been designed by SA2 as part of the Access Network Information (ANI) reporting in TS23.203 and TS23.401.

If we were to change this principle at E-RAB setup and trigger the Location Reporting Control procedure instead as per new-solution 2, the delay to complete the Location reporting procedure would severely impact the call setup delay and jeopardize the call establishment. It would additionally again increase the signaling for every call setup. Moreover, in case of UE/Network triggered service request, multiple E-RABs can be simultaneously re-established, leading to multiple Location Report messages per UE in the new-solution 2.
In summary, using the Location reporting procedure to report the ULI at E-RAB release would break the current protocol design principles where today at E-RAB setup/modification, the ULI is piggybacked in the Uplink NAS Transport message to be sent over GTP-C to the PGWPCRF.  
3 Conclusion and Proposals 

This paper has explained the Rel-12 enhancement of ULI reporting at bearer release introduced by SA2 and why the following two points should not be coupled:

· the procedure used to report ULI at bearer release (piggyback in existing ERAB Release messages or location reporting procedure),

· the nature of the information to be reported (User Plane cell or Control Plane cell)

For the first point the paper has further explained why the new-solution 2 is both not aligned with the operators’ requirements and less efficient. Moreover, it breaks the protocol design principles of the ANI (Access Network Information) reporting designed by SA2 in TS23.203 and TS23.401.
It is therefore proposed to not further delay the approval of the 36.413 CR1163 in R3-132158 aligned with SA2-solution 1, which correspond to the CRs already approved in SA2 and CT4. 
This would not preclude to study further enhancements related to the second point in release 13 if needed e.g. related to yet-to-be-defined dual connectivity feature. 
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