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1 Introduction

In RAN WG2 #66 meeting (May 2009), it was agreed that a RAN entity (eNB) could be an internal LCS client, based on the motivation that for network optimization it is important to be able to correlate location with radio measurements and error events. This functionality corresponds to “internal LCS” of legacy systems. 
In RAN WG2 #66bis meeting (June 2009), there is only architecture discussion for LTE positioning and the “support of eNB as an internal LCS client” part was not touched. 

In RAN WG2 #67 meeting (Aug 2009), there was no discussion for “support of eNB as an internal LCS client” either. However, RAN2 sent a LS (R2-094099) to SA2 to understand whether the GMLC needs to be involved in the eNB->MME location request procedure, e.g., for LCS client authentication. 
After received the LS from RAN2, SA2 had a discussion for the use case for “eNB/RAN initiated CP LCS”, and finally SA2 concluded in the LS response (S2-096075) that there is no use case for that supported in TS23.271. The assumption behind the LS response is that the use case discussion should be done in RAN WGs. 
This contribution aims to clarify the requirements for “support of eNB as an internal LCS client” in the stage 2 TS (36.305) for LTE positioning and then asks RAN2 to confirm the “eNB as an internal LCS client” is valid requirement in Rel-9. 
2 Discussion
2.1 Additional background information

GERAN being a location client is a service that is already present and described in TS 43.059. Long ago the Radio Network Node as an internal client was already supported according to the description of section 9.1.2 of TS 43.059 as referred in Annex. 
RAN being a location client is a service that is already present and described for legacy systems, see e.g. TS 23.271 v900 that describes four different categories of LCS: Commercial LCS, Internal LCS, Emergency LCS, Lawful Intercept LCS, where the internal LCS is described as below: 

“The Internal LCS will typically be developed to make use of the location information of the UE for Access Network internal operations. This may include; for example, location assisted handover and traffic and coverage measurement. This may also include support certain O&M related tasks, supplementary services, IN related services and GSM bearer services and teleservices.”

Note that for “internal LCS” in legacy systems, similar to “emergency LCS”, there are no requirements for end-user authorization. Except for the brief stage-2 texts that are already included in rel-9 TS, internal LCS has no 3GPP TS impact to legacy systems, where LCS can be controlled by and can be truly internal to the RNC. 

For EUTRAN, where SMLC is external to RAN, there would be some but very small impact. 
2.2 Current progress for EUTRAN
Decription of eNB as an Internal LCS client has been introduced in the stage-2 TS 36.305. 

2.3 Impact of the feature

Identified impact according to current stage-2 is that Location Request and Location Response messages need to be carried between eNB and MME. 

The contents of the messages could be the same as for the use case of emergency positioning (no impact). 
There is an FFS regarding mobility and location continuity. For Rel-9 we think location continuity does not need to be handled. There are no requirements to relocate the LCS client (i.e. no impact).
2.4 Use cases 
Two separate use cases that are correlated to “support of eNB as an internal LCS client” are provided in Annex. 

· the LCS information correlated use case CCO 
· Location information assisted Self Optimization Network
3 Conclusion and Proposal
We see no additional risk to the LCS WI, due to the feature of eNB as an internal LCS client. The impact is negligible, and it has already been included in the stage-2 analysis since RAN2#66 (May). 
Although the feature of eNB as an internal LCS client is not one of the open issues as listed by the rapportuer, we have the following proposal:   
Proposal 1: RAN2 to confirm that the case of eNB as an internal LCS client is a valid requirement for Rel-9. 
4 Annex A: Example of the use cases
4.1 LCS information correlated use case CCO 

The agreement for eNB being as an internal LCS client was based on the motivation that for network optimization it is important to be able to correlate location with radio measurements. 

As we know, traditionally, network engineers always use specific terminal along to measure and collect drive test data, then stores the drive test data (RSRP,RSRQ) and input into Assistant System manually to analyze coverage problems of the network. But due to the emergence of SON, the importance of drive test which needs a lot of human physical in network optimization will be reduced. It can be replaced by the means of automatically obtaining radio measurements (RSRP,RSRQ) and UE location to optimize network.
4.1.1 CCO optimization

As shown in the following figure, the use case of CCO optimization was described.
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Figure 1 CCO flow chart

1.eNB monitors  the radio performance, report PM data to CCO optimization tool. 

2.CCO optimization tool analyses PM data to find problematic cells.

3. CCO optimization tool generate the a partuclar area for optimziaiton, and performs data collection in the to-be-optimized area.

4. Data collection
· eNB selects UEs to perform measurements according to the requirements from CCO optimization tool. 

· The measurements include radio measurements (e.g. RSRP, RSRQ) and UE location related measurements.

· eNB correlates the radio measurements and corresponding location info, and then report to CCO optimization tool.

5. CCO optimization tool calculates path loss in the problematic area based the collected data.
6. CCO optimization tool performs simulations to find out suitable RF parameters.
7. CCO Optimization tool output the new RF parameter set.

4.1.2 Location correlated radio measurements
After eNB selects appropriate UEs to perform measurement, eNB sends radio measurements (RSRP, RSRQ) request to selected UEs and eNB sends LCS request of that UEs to E-SMLC respectively. After receive the location and radio measurements results, eNB correlates measurements (RSRP, RSRQ) and location and sends to optimization tool.
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Figure2 measurements correlated 

4.1.3 Simulation results

In the simulation scenarios, there are 28 cells in the network topology. The simulation is based on the working assumption that CCO optimization can be achieved via the adjustment of the RF parameters (such as RS TX Power, Antenna tilting and Antenna azimuth) of cells in the coverage area. The simulation is further based on the working assumption that only radio measurements and UE location be used as the input measurements. So then the output of the simulation are the new RF parameter set (such as RS TX Power, Antenna tilting and Antenna azimuth).  As shown in the following figure, RSRP coverage, SINR coverage, cell capacity and cell coverage are used to reflect the coverage & capacity situation of the network.

· Before CCO optimization (old RF parameter set without optimization)
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· After CCO optimization (new RF parameter set)
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According to the comparison between the figure sets, the dissatisfied RSRP area ratio is reduced from 32.61% to 1.42% after optimization. And the dissatisfied SINR area ratio is reduced from 52.84% to 1.779%. Furthermore, the number of weak coverage grid and across-boundary coverage grid is reduced to 4 and 1 respectively. Finally, the number of call drop was reduced from 57 to 1. 
So based on the simulation result, the coverage and capacity performance are greatly improved after the RF parameter set optimization. 
Based on analysis above, as a conclusion of this contribution, the use case for the feature, “support of eNB as an internal LCS client”, is justified.
4.2 Location information assisted Self Optimization Network
4.2.1 Background 

As described in TR 36.902 ([3]), Mobility Robustness Optimization is a significant use case that is defined for Self Optimization Network. Coverage & capacity optimization (CCO) is also one of the use cases that RAN3 planed to discuss according to the scope of the LTE SON work item. To achieve the objectives of CCO, one of the functionalities that have to be implemented, is “Detection of unintended holes in the coverage”. 
With respect to the MRO, too late HO is detected when an RLF occurs in eNB A and the connection is re-established in eNB B. In such a case the eNB B reports the problem to eNB A. In case of coverage Hole between eNB A and eNB B, an RLF can also occur in the edge of eNB A, and the UE can possibly re-establish to eNB B if well prepared. Obviously, exactly the same sequence of events applies (RLF in eNB A and reconnection in eNB B) to both cases mentioned above. 

The action expected after knowing too late HO is to adjust the Handover triggering parameters (i.e. to allow the handover between eNB A and eNB B easier that before). On the contrary, RF related parameters should be optimized in order to compensate the coverage discontinuity between eNB A and eNB B. It is possible to achieve that via the change of the Transmitting Power of Reference Symbols. The calculation and generation of the new Transmitting Power parameter is still FFS. However this could be settled when there is a clear architecture defined for this optimization functionality. 
It is not possible to distinguish the two cases above based only on a simple RLF events recorded at eNBs. The eNB might trigger incorrect action in eNB A when the eNB A have not enough knowledge, which is obviously not desirable. 

It is needed to have more information for eNB to take correct measures from self-network-optimization perspective. The following mechanism can be foreseen for this purpose: 

· Allow eNB to collect more information itself

· Ask the UE to report more measurements

The details of combination of the above two methods are described in Section 2 of this paper. 

4.2.2 Measurements and location information

Radio Measurements 

When a UE that has detected a RLF condition re‑establishes the UE connection via reestablishment message, the following helpful information can be reported as well from the UE to the target eNB for further describing the event for an RLF in the network:

· Set of last available RSRP (and RSRQ) measurements (before RLF) [7]
· Set of new available RSRP (and RSRQ) measurements (after RLF) [7]
The last set of RSRP/RSRQ measurements are necessary to distinguish between RLFs due to a coverage hole and RLFs due to inappropriate setting of HO parameters. For instance, if the set includes only a single and small value, the cause is likely to be a coverage hole. In contrast, if the set includes two or more values, and some of them are larger than some thresholds, the cause is clearly bad setting of HO parameters [7].

The set of new RSRP/RSRQ measurements, recorded and reported immediately after re-establishing the connection, provide further assistance to resolve and localize an RLF and the ability to do consistency checks. For instance, the size of the coverage hole can be approximated by the difference between last RSRP set and new RSRP set (small differences would speak for HO-related failure) [8].

The task of deducing the exact cause of a RLF is correlated to the interaction between the algorithm of MRO and that of CCO. This can be left to be vendor-specific. 
Location information
However provided that the eNB find there is a potential coverage hole in the network according to the information received from the UE as mentioned above. The eNB can take advantage of the functionality “support of eNB as an internal LCS client” to request other UEs in its coverage to report its RSRP/RSRQ measurements and location information via the signalling flow as figure 1. 
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Figure 1: Location Service Support by E-UTRAN with eNode B as Client
The concrete approach for positioning the coverage hole based on the following information can be left to the implementation at this moment:

· Set of RSRP (and RSRQ) measurements from available UEs
· Location information eNB collected for the available UEs
The benefit to have the location reported from UEs is to help CCO functionality to plot a network coverage topology in terms of radio signal strength. For instance, if the area where the signal strength or quality shows a smaller value than a threshold, the area is likely to be a coverage hole.
Alternatively, the location information can also be reported by the victim UE together with the general RSRP/RSRQ as mentioned before.  

Some people may question that position data provided via the above way is a bit slow. This should not be a problem, because the operation of SON logic should not be very fast for CCO. 

In the context of the functionality (“support of eNB as an internal LCS client”) , the eNB can request positioning data from MME for a particular UE whenever the eNB needs the UE’s positioning data (e.g.) in order to correlate the UE’s positioning data with the radio measurement report or RLF report (surely can also come from MDT). So then the SON functionality can accurately understand what the problem is in the network. 

According to the description, a valid use case of “support of eNB as an internal LCS client” is presented. More specific use cases can be foreseen when taking into account what we study for the other use cases of Self Optimization Network (SON). For instance, with regard to Cell Outage Detection that is being studied, the location information is significant for the SON functionality to predict and evaluate the location of the coverage area that need to perform outage compensation.  

Therefore, the prevision of “support of eNB as an internal LCS client” in TS36.305 is deemed beneficial for SON stuff in both short term and long term.
5 Annex B, section 9.1.2 GERAN Positioning Procedure Initiation from an Internal LCS Client for the CS Domain (A/Gb mode)

Figure 27 illustrates how a serving BSC may obtain the location of a target MS that is already in dedicated mode on behalf of some PLMN operator LCS client in GERAN – e.g. to support handover. The procedure is valid when local regulatory requirements do not require privacy checking for PLMN operator initiated location.
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Figure 27: Positioning Procedure Initiation from an Internal LCS Client

1)
An LCS client within the GERAN requests the current location of a target MS from the serving BSC
2)
The common positioning procedures for CS domain are executed see Figure 28. The BSC returns the MS location estimate to the requesting LCS client.
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Figure 8 number of Across-boundary coverage
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