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Abstract of the contribution:

The SID for FS_CNO has recently been enhanced with the task to consider optimizations for user location information (ULI) reporting. We analyse the current control plane mechanism for ULI reporting and find that they are not optimally suited for the expectable more widespread use of such a feature. Our proposal is thus to perform ULI reporting in the user plane.
1. Introduction

The feature “reporting of user location information” (the term “ULI reporting” used here includes also CSG and time zone reporting) in a 3GPP network enables a fine-grained control of users and their services. A few strong requirements (“MUST”) regarding provisioning of such information to IMS are documented in 3GPP TR 23.843, table 5.4-2. It can be expected that the usage of the feature increases in the future. The current mechanism is outlined roughly in figure 1 for EPS, on which we are concentrating here (although a similar figure applies for the legacy architectures, by merging MME into SGW to form the SGSN).


Figure 1: overview of current mechanism for ULI reporting

It is visible that the control plane is heavily involved for ULI reporting. As a minimum, in case of GTP based architecture, the interfaces Gx, S5/S8, S11 and S1-MME are involved in both downlink (control of reporting) and in uplink (actual reporting). (In case of PMIP based architecture instead of Gx and S5/S8 legs the Gxx interface is used.)  
2. Discussion

There are trends which increase the need for ULI reporting:

·  
more widespread use of CSGs: for services with involvement of the operator core network (i.e. those not with LIPA characteristics) it may be beneficial to adapt service behaviour (e.g. allocated bearer resources) when moving in or out of a CSG. If CSGs are becoming common, this multiplies the necessary signalling for ULI reporting. E.g. a usage example could be this sequence: CSG at home, macro NW on the way to train station, CSG of departure train station, macro NW in train, CSG of arrival train station, macro NW on the way to the office/shopping area, CSG in office/shopping area (6 reporting events so far). On the way back home this is duplicated.  
·  
more widespread use of location sensitive services: the operator may want to develop more advanced policies for service delivery, including charging and QoS.
·  
more communication services relying on time zone information: e.g. applications doing synchronization, using calendars, performing scheduling etc.

We should combine these tendencies with the observation from figure 1 that the control plane between the RAN and the topmost GW in the core NW is a heavily used resource (we consider only this part of the control plane here). In EPS it involves 4 nodes (eNB, MME, SGW and PGW), in legacy GPRS there are 3 nodes (RNC, SGW, GGSN). 
Using the above example for an active UE (this assumption is motivated by the additionally observed behaviour of almost always active smart phones) in EPS this would result, for both directions of user’s movement, in 12 x 3 = 36 reporting messages in the control plane. For every reporting message its creation, transmission and reception contributes to the load. (For a UE in idle mode the effort of reporting is naturally less, as it occurs on a coarser granularity level.)
In comparison, a ULI reporting mechanism in the user plane (in GTP-U and PMIP) would avoid most of this effort, as the explicit and extra messages do not have to be generated and sent. Instead, only some minor additional processing would be required in the nodes in the user plane (eNB, SWG and PGW) when piggybacking ULI onto uplink user plane packets, which are anyway sent (in active mode) or can be sent at extremely low “cost”. The protocol GTP-U would need to be enhanced, but details can be left to stage 3. Only relatively few packets would suffice to perform the reporting. A side effect would be also faster ULI reporting (due to fewer nodes involved). Note that the control of ULI reporting (start/stop) may be kept in the control plane and would require only small changes (e.g. the instruction from MME to the eNB to use this new mode).
3. Conclusion and proposal
It is proposed to include the text below in the TR 23.843v0.5.0:

* * * First Change * * *

6.x
Solutions targeting improved efficiency of User Location Information reporting
6.x.1
Introduction

The current (Rel. 11) mechanism for User Location Information (ULI) reporting works, as shown in figure 6.x.1.1 for EPS, fully in the control plane.
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Figure 6.x.1.1: overview of current mechanism for ULI reporting (in EPS)
One main area for optimization is between the eNB and the P-GW (currently used interfaces marked in shaded grey). A single reporting event requires to generate, send, receive and analyse 3 signalling messages.
6.x.1
Solution 1: perform ULI reporting in the user plane 
A ULI reporting mechanism in the user plane (in GTP-U and PMIP) would avoid most of the mentioned effort, as the explicit and extra messages do not have to be generated and sent. Instead, only some minor additional processing are be required in the nodes in the user plane (eNB, SWG and PGW) when piggybacking ULI onto uplink user plane packets, which are anyway sent (in active mode) or can be sent at extremely low “cost”. The protocol GTP-U needs to be enhanced, but details can be left to stage 3. Only relatively few packets would suffice to perform the reporting. A side effect would be also faster ULI reporting (due to fewer nodes involved).
The control of ULI reporting (start/stop) may be kept in the control plane; only small changes (e.g. the instruction from MME to the eNB to use this new mode) are required.
* * * End of Changes * * *
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