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1
Introduction
RAN3 received an LS at RAN3#81bis from SA2 in R3-131887 [1] on “ULI reporting enhancements”.

This LS contains information from SA2 that ULI reporting enhancements have been discussed and two agreements were made. The first agreement is on providing a RAN/NAS cause towards S/P-GW and PCRF, the second agreement is about reporting the most up to date User Location Information / Time Zone.

The LS further details the approach by describing that in scenarios when the ERAB is dropped e.g. due to RF conditions or when the UE is detached, the MME does not know the cell the UE is currently camping on, as it only gets the ECGI/TAI from the eNB at ERAB Establishment, bearer modification and UE Initiated Detach.

Attached to the LS were two CRs, one on TS23.401 (CR 2623, S2-133744), the other one on TS23.203 (CR 0850, S2-133526).

The second CR is of no relevance for RAN3, the first one introduces S1AP procedures by which the eNB can provide the ECGI/TAI in Network Initiated Bearer Release and UE Context Release procedures.

At RAN3#81bis, a CR on 36.413 following literally procedural signalling flows provided by SA2 (the “original” approach) was submitted in [2], later revised to [3].

During discussions on the LS and the CR on 36.413, an “alternative” approach emerged and was provided during RAN3#81bis in a set of three CRs: a CR on 36.300 [4], a CR on 36.413 [5] and a CR on 36.423 [6].

At RAN3#82 continued the discussions, with 2 sets of CRs being submitted to the meeting. The “original” approach was submitted in [7] and later revised in [8]. The “alternative” approach was originally submitted in [9]-[11]; after further offline talks a compromise was proposed in [12]-[14].
2
Discussion
2.1
Brief History of RAN3 Discussions.

At RAN3#81bis and RAN3#82 an alternative proposal was presented by Ericsson, which could be compared to the original proposal in the following way:
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Figure 2.1-1: Comparison of two proposals on ULI. 

It should be noticed that RAN3 agreed that both approaches are feasible and are able to fulfil the functional requirements provided by SA2.

At RAN3#82 no agreement could be reached and the proponent of the alternative solution, on request from the main proponent of the original solution was asked twice to consider a compromise.

First, the proponents of the alternative approach compromised to provide the User Location Information within respective release messages (instead of providing it in the S1AP Location Report message). 

As this first compromise was not seen sufficient and satisfying by the main proponent of the original solution, a further step was made with adding a clarification in stage 2, that the alternative solution contains the possibility to trigger ULI reporting also via O&M configuration (in addition to the possibility to trigger it via S1AP Location Reporting Control).
This compromise approach could be depicted in the following way:
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Figure 2.1-2: Compromise finally proposed at RAN3#82. 
Both, the (revised) original approach [8] and the (revised) alternative approach in [12]-[14] have been endorsed technically by RAN3.

Note, that “technically endorsement” also implies the explicit agreement that both approaches provide information requested by SA2.
As can be seen in Figure 2.1-2, the original approach is contained completely within the alternative approach. The only difference is that the alternative approach
-
allows in addition to explicitly trigger the ULI reporting by the MME via the S1AP Location Reporting Control procedure, containing the option to
-
trigger reporting for a single UE or for all UEs served by the requesting MME and
-
further limit reporting to certain E-RAB (QCI) types or to certain release causes (e.g. RLF or E-UTRAN overload)

-
specifies ULI reporting in TS 36.300 (stage 2) 

2.2
Arguments in favour of the alternative approach
It might require some further explanations why we still insist on following the alternative approach. 

Compliance with Requirements provided by SA2
Taking the information from SA2 as provided in the LS [1] the following requirements can be deduced:

REQ 1: The E-UTRAN shall provide location information 

a)
when an E-RAB is dropped or

b)
when the UE is detached.

REQ 2: The location information shall feed (operator specific) functions like call performance analysis, User QoE analysis and proper billing reconciliation.

REQ 3: The solution shall specifically work for IMS sessions

As already mentioned above, both approaches fulfil those requirements.

Modularity, Extensibility
The idea behind the alternative approach is to keep functions already assigned by existing procedures within such procedures.

LTE Rel-8 specification work attempted to define protocol functions on S1 and X2 with as less overlapping functionality among signalling procedures as possible. This was a kind of “lessons learned” approach trying to avoid wrong approaches taken in 3G times.

Any extension necessary for a new feature should ideally require protocol changes within the respective protocol function only. This doesn’t seem to be the case with the original approach. 
Now, with the compromise proposal, there is still the chance to perform the necessary changes (and possible future extension) in a modular way. Grouping the location information and information related to the optional trigger message (Location Reporting Control) within a single and extendable Information Element would avoid changing the respective protocols on various places.
Another aspect would be that we find it beneficial to clearly indicate the intended use of protocol elements to ensure unanimous interpretation of the standard and avoiding interoperability problems.
We thought that these aspects would be obvious and are well accepted protocol design principles.

We would also propose to follow a modular protocol design approach in future, assuming that protocols for the LTE system will be supported still for many 3GPP Releases. 

Relevance of the location information provided
There is another aspect concerning requirement, that the user location information shall feed (operator specific) functions like call performance analysis, User QoE analysis and proper billing reconciliation.
We would assume that the cell identity to be reported within the E-RAB Release or UE Context Release procedure should be the one where the RAB/context was established, i.e. the “control plane anchor cell”. This cell however may not be the one serving the UP bearer traffic.

In current deployments there are already cases of CoMP and carrier aggregation where “CP anchor cell” and “UP cell” can be different. In the future there will be eCoMP and dual connectivity small cells where this condition will be even more relevant.
Hence, it is clear that reporting the E-CGI of such cell for call performance/user QoE analysis may lead to errors and wrong conclusions for error handling. Future scenarios, where dual connectivity seems to be a very likely option will make the situation only more prone to errors.
Applicability
We believe that the new functionality would be useful in deployment scenarios and for use cases other than originally intended. Namely, if an operator does not deploy IMS and presumably does not need ULI reporting, then the alternative approach allows for triggering the reporting upon E-RAB release in ways suitable for the specific use-case (or to avoid reporting at all). The alternative solution provides the respective flexibility.

Agreed function split between RAN and CN
Another aspect is the fact that the requested new feature is a pure CN feature. Whereas in the original approach the feature would need to be activated by RAN O&M, the alternative solution enables to leave RAN O&M untouched and provide the possibility to have an activation mechanism via S1, this is yet another aspect showing benefits of a modular protocol design approach. 

Time line

There shouldn’t be any issue with the alternative approach to be available for Rel-12. It contains all the information originally intended and is in line with work performed in SA2 and CT4. If agreed, stage 2 and stage 3 specifications of SA, CT and RAN would perfectly fit to each other.
The only item missing would be the specification of the explicit trigger via S1 Location Reporting Control, which would be already captured in RAN stage 2 and could be provided for SA stage 2 (i.e. within TS 23.401) as well.

3
Proposal
It is proposed to further discuss the topic at RAN#62 and to decide among the following options:

1)
Agree on the alternative approach (as it contains the original approach as well).

2)
Send both sets of CRs back to RAN3 for further discussion.

3)
Work further on a compromise during RAN#62, if possible, and provide RAN3 with a clear way forward.
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