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1 Introduction

This is the email discussion report for RAN2 email discussion [76#34] on MDT location information enhancements, applicable to both E-UTRA and UTRA. 
Scope: “Continue discussion the two main tracks, i.e., requesting MDT for terminals having location information available anyway as well as possibility to request UE to obtain location information for the purpose of MDT”. 

Below are the relevant agreements from RAN2#76. 

	Agreements
1
We will attempt to enhance availability of detailed location information for immediate and logged MDT.

2
It should be possible to avoid MDT measurements that do not have detailed location information available. 

3
For UEs in RRC Connected it should be possible to request additional location information for MDT purpose (i.e., “on-demand” location information for MDT). 
FFS whether this applies also for UEs in IDLE, i.e., logged MDT. If supported for logged MDT, this should not require the UE to enter RRC Connected to obtain location information. 
FFS whether restrictions when to use this need to be defined. 




2 Enhanced Available Location

The notation “Enhanced Available Location” is used in this doc meaning enhancements that address agreements 1 and 2 above without on-demand location request for MDT purpose. 

2.1 Overall solution direction

Taking into account proposals in ref [1] – [7], the following main solutions are proposed. 

1.  The network initiates MDT for a UE (selects the UE for MDT) when positioning is ongoing for the UE. The positioning status is known in the network. 

2.  The network initiates MDT for a UE (selects the UE for MDT) when positioning is ongoing for the UE. The positioning status is indicated by the UE to the network.

3.  MDT measurements are provided when detail location information is available.

We assume it should be possible to select overall solution direction and its intended scope at next WG meeting, so the character of the solutions on the table should be discussed. 

2.2 Available location Solution 1

Description of solution and variants: 

The network initiates MDT for a UE (selects the UE for MDT) when positioning is ongoing for the UE. The positioning status (if ongoing or not) is known within the network. This solution assumes that C-plane LCS is used.

For mgmt based MDT and RAN UE selection, 

·  This solution could already be supported for WCDMA in RNC. 

·  New network signalling would be needed for LTE, to make eNB aware of positioning status of a UE.

For signalling based MDT and OAM UE selection, either

·  HSS could be made aware of positioning status involving new network signalling, or 

·  UE selection principles could be changed, such that RAN (or CN) only initiates MDT when or if positioning is ongoing.

MME would have a role in the above mentioned network signalling, either to indicate ongoing positioning to eNB, or it could initiate MDT based on positioning status. 

	Company
	Comments on Available location solution 1

	MediaTek
	Overall, we think that C-plane LCS would represent a minority of “ongoing positioning”. Thus this solution is quite limited. Although theoretically possible to apply for all cases of MDT, we think that the main case for this solution is to be used as a complementary solution in RNC for WCDMA.
In any case, to avoid architectural complexity and keep alignment between variants of MDT (logged, immediate, management based, signalling based), it would be preferable to keep MME involvement in MDT simple, i.e. that MME does not have responsibility to do coordination between MDT and positioning.
Also, care need to be taken to not cause additional signalling load for HSS.

	Ericsson/ST Ericsson
	Solutions that utilize a localization procedure already ongoing in the UE for MDT positioning purposes will have only limited use, as the number of UEs having location information will be very limited. That is, the approach based on already available location information in the UE does not solve the MDT positioning problem and does not differ from Rel-10 solution of including location information in MDT reports on a best effort basis when available in the UE. 

Therefore, no big efforts and modifications in the standard should be introduced to support these solutions but rather these schemes should be kept as best effort solutions based on support already available in the standard.

	Nokia Siemens Networks/Nokia Corporation
	Solution 1 appears to rely on MME “awareness” of ongoing location, which is the case only while the MME is waiting for a response to a location service request it has sent to the E-SMLC. It therefore has very limited applicability, e.g. it does not work for standalone GNSS location (which was considered a typical case in Rel-10), which means that it also does not work for Logged MDT.

	ZTE
	Solution 1 is based on the C-plane LCS, so it can only work in the assumption that the C-plane LCS are widely supported and frequently used in the area where MDT is required. If only few C-plane ongoing positioning can be found in the area, only few MDT result can be collected by NW, which may not reach the requirement of MDT.
The "ongoing positioning" is not initiated for MDT on purpose, so it may not last long and can stop at any time. Once the "ongoing positioning" is stopped, the NW will delete the MDT configuration for this UE and try to select another one, which will cause an extra signalling load and increase the complexity of implementation.

Solution 1 can not work for standalone GNSS location and can not cover the Logged MDT.

	CATT
	We agree with Ericsson that the number of UEs having location information will be limited, so perhaps MDT would not be well supported and used in reality if only considering ongoing positioning UEs. Thus we propose to focus on some schemes that trigger LCS positioning procedures for MDT purpose.

For this solution, the duration that the selected UE for MDT has available detail location information is not predicted, this may affect MDT effectiveness. Perhaps needs further study.

	NTT DOCOMO, INC.
	Wrt. the effectiveness of enhancing available location information approach, considering that MDT is not a normal service that directly requested by the user (hence the need for consent) we think that this approach is the most feasible approach in ensuring good probability that every MDT measurement can be associated with location info.

Specifically wrt. solution 1, since this solution relies on the awareness of the MME of the ongoing positioning in the UE:
- the applicability of this solution is very limited. This solution can only be applied to C-plane based and U-plane based (where the SUPL server is inside operator’s NW), and not for UE standalone positioning. 
We also foresee that C-plane based positioning is likely not widely deployed compared to U-plane based or UE standalone.

- significant impact of NW signalling (from MME to eNB or HSS or OAM) is foreseen. This impact is much more significant if U-plane based architecture is utilised.

Therefore, we think this solution can be de-prioritised when compared to solution 2.

	CMCC
	We share the same view with CATT and Ericsson.

	Deutsche Telekom
	C-Plane LCS is unlikely to be widely available and we doubt that operators will implement it for the MDT purpose. We propose to spent no efforts on this topic as this will lead to quite some complexity updating various specs and nodes.

	Huawei/HiSilicon
	“The enhanced available location” can be a partial solution in R11. The CP positioning is the main application of the solution 1. 

For UMTS, the RNC can use the solution1 already.

For LTE, no signalling enhancement is needed for signalling based MDT due to the positioning awareness of MME.

For management based MDT, the MME can inform the ENB which UEs have positioning ongoing by a new signalling.

The advantage is no change in the air interface.


	Renesas Mobile Europe Ltd.
	Solution 1 does seem to have a limited usefulness, and due to lack of support for stand-alone GNSS, it cannot be a complete solution. Therefore we don’t see this as a high priority issue.

	Alcatel-Lucent
	For LTE, while we see possible application of control plane solution for MDT where possible, we don’t think this is sufficient as MDT should not be dependent on deployment of control plane LCS.  We also note that current control plane solution today has several limitations with respect to MDT requirements.  Some examples:

1) Periodic reporting is not supported for LTE. 

2) eNB based client is not supported.  

3) While UE based client is supported, MME normally does subscription verification/billing for LCS which will need to be “bypassed” for MDT (in other words, MME will need to be aware of ongoing MDT session).

	NEC
	As most companies commented, Solution 1 will not provide sufficient increase of the collection of MDT measurement with detail location information, because C-plane LCS would not be supported widely enough. On the other hand, the involvement of MME will cause an impact and this should be avoided with considering the limited gain by introducing this solution. So. Solution 1 should be de-prioritized.

	LG
	The usefulness of MDT would be restricted if MDT is dependent on the contol plane LCS. 

	Hitachi
	We agree with other companies that usefulness of this solution is not so significant, considering it is limited to control plane LCS.

	Kyocera
	Although it would possibly introduce additional complexities in the network, esp. for the case of management based MDT we think it would be useful for to allow the network to select UEs already with ongoing positioning session.  However, solution 1 is not complete since there are cases for example where the network may not know whether the UE is operating with stand-alone GNSS.

	Samsung
	Basically, we think, it is beneficial that the network initiates MDT for a UE when positioning is ongoing for the UE because it would minimize UE impact. However, we also agree that C-plane LCS is widely not available. Furthermore, it is not associated with standalone GNSS at all. Therefore, we do not prefer solution 1.

	Interdigital
	Since the application for this solution is very limited and a complete solution based on this will require network awareness of MDT session, we think solution 1 is not a preferable solution.


2.3 Available location Solution 2

Description of solution and variants: 

The network initiates MDT for a UE (selects the UE for MDT) when positioning is ongoing for the UE. The positioning status is indicated by the UE to the network. 

There would be Uu signalling impact to allow UE to indicate positioning status to the network. UTRA and LTE stage-3 solutions may be slightly different, as UE do not need to provide information to RNC about RNC controlled positioning (WCDMA C-plane LCS). 

For signalling based MDT and OAM UE selection, either 

·  HSS could be made aware of positioning status involving new network signalling, or 

·  UE selection principles could be changed, such that RAN only initiates signalling based MDT when or if positioning is ongoing, or similar. 

There could be several flavours of this solution: 

a)  The UE keeps the network up to date wrt positioning status. 

b)  The UE only indicates positioning status to the network on immediate request.

	Company
	Comments on Available location solution 2

	MediaTek
	Supports the case when User leaves UE GNSS on, which we think is the majority case of “ongoing positioning”. Thus we think this solution should have higher priority than the solution 1.
We think this solution is applicable to LTE, WCDMA, logged MDT, immediate MDT, mgmt based MDT and signalling based MDT, all kinds of positioning (C-plane, U-plane, stand-alone) except UE-non-aware network positioning.
Also, care need to be taken to not cause additional signalling load for HSS.

	Ericsson/ST Ericsson
	See comment to 2.2; in addition, the signalling load might be significant if changes to the positioning status should be indicated, e.g inaccuracy in the GNSS positioning function when UE is moving indoor or have low accuracy. There could also be some latency between the mdt configuration (and subsequent logging) during when the positioning status is changed. We think for these reasons the complexity and merits of the status signalling needs to be evaluated further.

	Nokia Siemens Networks/Nokia Corporation
	Solution 2 is preferable over solution 1, due to its broader applicability.
Indicating the positioning status only upon request (Option B) could ensure that positioning is “ongoing” at least at the time of UE selection/configuration. This does not guarantee the availability of detailed location info for every MDT measurement, but might still be a useful improvement over Release 10 without introducing significant additional complexity or signalling load. Further discussion is needed regarding the definition of “ongoing” positioning.
Keeping the network up-to-date on the positioning status (Option A) is valid only for Immediate MDT, and further evaluation is needed to understand the benefits and drawbacks (e.g. complexity and signalling load) compared to Option B.

	ZTE
	Similar with solution1, if no "ongoing positioning" can be found in one area, then no available MDT result can be collected. 
The NW need to trace the "position status" of all the MDT allowed UE, which will cause a significant signalling load and implementation complexity.
The "ongoing positioning" is not initiated for MDT on purpose, so it may not last long and can stop at any time. Once the "ongoing positioning" is stopped, the NW will delete the MDT configuration for this UE and try to select another one, which will cause an extra signalling load and increase the complexity of implementation.
This solution maybe can work as a compensation of the "On-demand location" solutions for the signaling based MDT.

	CATT
	See comment to 2.2. Compare with solution 1, solution 2 has the benefit to support standalone GNSS case. If considering solution 2 supported, in order to let the network know the accurate information about the positioning status for selecting appropriate MDT UE, the UE should keep the network up to date w.r.t. positioning status. No matter a) or b), both schemes will increase the signalling overhead on Uu interface. So we should evaluate the complexity and signalling load for each solution.

	NTT DOCOMO, INC.
	Solution 2 should be prioritised compare to solution 1.

The biggest benefit of this solution is the applicability to all kind of positioning method that may be running in the UE.

The price for this benefit are:

· The need of UE internal interworking (I/F) between positioning function and AS (MDT function) that would allow positioning function to trigger MDT function to send the indication.

· Additional signalling for “ongoing positioning” indication

UE internal I/F between positioning function and AS (MDT) function is something that should be available from MDT Rel-10, i.e., to convey location info whenever available. The enhancement is to add the trigger from the positioning function.

Signaling impact may be optimised by for example indication flavour b).

With the foreseeable benefit/gain, we think that these impacts should be acceptable.

	CMCC
	Although this solution needs UE to enter RRC-connected state for “ongoing positioning” indication transfer and consumes some air-interface resource, it is applicable for all kinds of positioning and will not result in perceived UE power consumption and signalling overhead. We think this signalling overhead is acceptable comparing with its benefits. But it must be noticed that this solution itself sometimes may be not sufficient to solve the problem because there are not enough UEs whose positioning function is active. Therefore we think it should work together with on-demand solutions.

	Deutsche Telekom
	We share the views that this solution should be the area of focus. 
Indication of “positioning available” from the UE to the network should be an easy addition.

	Huawei/HiSilicon
	“The enhanced available location” can be a partial solution in R11. Additional signalling is needed from UE to the network. Stand-alone position (e.g. GPS), CP position and UP position can all be used within solution 2.

One more limitation in addition to fewer guarantees about the availability of detailed location info for every MDT measurement is that the UE should have MO-LR capability. It means that the less UEs will give the indication.

	Renesas Mobile Europe Ltd.
	Solution 2 seems to have wider usability than solution 1, and hence could be more useful. In general, indicating in MDT configuration whether MDT is only used when location information is available could be one option if the operator desires measurements from only such UEs that have the location information available. 
Otherwise, if we assume that network would only want the MDT information with the location information, there is a risk for useless signalling load: In case the signalling information ends up consisting of “no location information available” response for most of the time, all the signalling has been done in vain.

	Alcatel-Lucent
	Assuming that this section is dealing with standalone GPS as well (as others above have assumed) rather than just control plane positioning, such indication of “ongoing positioning” would be useful especially for immediate MDT.  When and how often to signal can be discussed further but in response to a request from the network is one possibility.

	NEC
	Solution 2 would have more gain compared to Solution 1, because this could be applied to all kind of positioning method as docomo said. 

Among the option A) and B), basically option B) seems better, although the detail location information may not be obtained so much because of a change of the positioning status after indicating “available”. If option A) is supported, the reasonable merit which could be the motivation to accept the demerit of possible increase of the signalling has to be clarified.

	Alcatel-Lucent
	Assuming that this section is dealing with standalone GPS as well (as others above have assumed) rather than just control plane positioning, such indication of “ongoing positioning” would be useful especially for immediate MDT.  When and how often to signal can be discussed further but in response to a request from the network is one possibility.

	LG
	Employing standalone GNSS in UE would provide broader applicability of MDT than other solutions. The signaling of standalone GPS status is necessary to make this solution practical. Further discussion on when/how it is signalled is needed. 

	Hitachi
	We agree with companies that solution 2 will be useful compared with solution 1, because of wider applicability. However, signalling load of positioning status indication should be considered.

	Kyocera
	We think this solution is the most suitable way to handle positioning status of the UE.  Although it will have some RRC impacts, the impact can be well controlled without too much complexity. However, solution 2 should only be needed in cases where the network cannot determine the ongoing positioning sessions without feedback from the UE.  We also think solution 2b is preferable whereby the UE only indicates positioning status to the network on request. 

Further discussions will be needed to determine when the UE would be allowed to make positioning status changes during the MDT session and how and when the UE informs the network of the changes.

	Samsung
	In complexity and signalling overhead respect, solution 2 is unlikely to be preferable. With solution 2, UE should define new indicator to inform eNB that the UE is performing positioning method. We do not want the UE’s to always send the indication but only if the network is interested. Otherwise we get a lot of unnecessary signalling. Furthermore, it is not easy to apply it to logged MDT. 

	InterDigital
	Since this solution requires the network to be aware of the UE’s ongoing positioning status, it would require additional UE signalling to be introduced. Even though a majority of smart phones may support GNSS capability, to save battery life, most of the times, the user would have it turned off. Therefore, the number of UEs that will benefit from this solution will still be limited.


2.4 Available location Solution 3

Description of solution and variants:

MDT measurements are provided or logged when detail location information is available. Similar to rel-10, network do not know if detail location will become available or not.

For immediate MDT, this would have no impact on the UE but would be only a filtering operation in the network. For logged MDT, filtering would be done in the UE, reducing the amount of MDT data. 

	Company
	Comments on Available location solution 3

	MediaTek
	We regard this to be a signalling optimization that reduces the amount of MDT data that is reported without detailed location information. However, it is not clear that the amounts of data with detailed location information would grow as a result of this solution, e.g. could we really assume that the network could select more UEs when applying this solution? We think the efficiency of this solution would be low and it should have lower priority than solutions 2 and 1.

	Ericsson/ST Ericsson
	See comment to 2.2; in addition we think some level of filtering may be beneficial for the cases when the NW may choose a large number of Ues; where the measurements of interest are those with detailed location information. This could limit the signalling load in some cases. The simplest would be a UE filtered reporting for these cases.

	Nokia Siemens Networks/Nokia Corporation
	Solution 3 seems to fall under the WID category of “reducing the amount of non-useful measurements”, rather than “increasing the availability of detailed location information”. In other words, this solution does not seem to address the goal of MDT location information enhancements, which we understand is to increase the probability (compared to Release 10) that UE selected/configured for MDT provide detailed location information, resulting in e.g. fewer UE needed to be selected/configured to achieve a target amount of “useful” MDT data.

	ZTE
	Solution 3 is still a “best effort” solution, can not meet the requirement of location information enhancements.
Considering that this solution can increase the data efficiency by excluding the useless record, and it may allow the NW to configure more UE for Logged MDT, we think it can be treated as a compensation of other solutions for logged MDT. 

	CATT
	It seems a signalling optimization. In order to reduce the reporting MDT data load, it’s better for the UE to filtering MDT data according to available detail location information if MDT measurements are performed by the UE. It could be a general handling method for most MDT cases.

	NTT DOCOMO, INC.
	We also agree with Mediatek, NSN/Nokia, that this solution is not an appropriate solution for enhancing available location info. This solution should not be considered further for this topic and but maybe include for “reducing the amount of non-useful measurements” discussion topic.

	CMCC
	We agree with MediaTek that this is not a location enhancement solution. Furthermore, the logs/reports which don’t have detailed location information will be still useful because the accuracy of RF fingerprint partly depends on the database of operator. So UE should not filter the logs/reports without detailed location information.
We suggest excluding this solution.

	Deutsche Telekom
	We agree this is a different topic. Similar to Ericsson/STEricsson we see a benefit of “UE based filtering”.

	Huawei/HiSilicon
	We also think that it is a topic for “reducing the amount of non-useful measurements”.

	Renesas Mobile Europe Ltd.
	We agree with others that this seems to fall under the category of reducing non-useful measurements. However, the method might be more useful if it meant that UE was given an area within which it should do the MDT measurements. This would allow more focused approach if collecting statistics from certain area of interest. However, the details of such methods would need further discussion.

	Alcatel-Lucent
	This can be considered but does not in itself meet the objective of the WI and hence can be considered independent (and outside) of this discussion.

	NEC
	We share the view that this is a different topic and it should be discussed under “reducing the amount of non-useful measurements”, because we see some benefits. 

	LG
	We see some benefit of this “UE based filtering” but can be handled as different topic. 

	Hitachi
	We agree that this solution is not for location information enhancements. From the viewpoint of signalling load reduction, we agree with Ericsson/ST-Ericsson that UE filtered reporting would be useful.

	Kyocera
	This solution would be an easy extension to the Rel-10 solution, but somewhat less useful. The biggest problem will be for the network to determine how many UEs should participate in the MDT session and to track those UEs that continue to have detail location in the logs. Also configuring UEs not performing positioning with MDT is a waste of signalling resource and a waste of UE power consumption.

	Samsung
	We think that solution 3 is also coincident with the goal of Rel-11 MDT. Solution 3 does increase the availability of detailed location information in the information received by the network. I.e. by processing the same amount of records from the UE as in Rel-10, detailed location information availability will have been increased. We are not sure why we should find UE already performing Positioning (despite the additional overhead) and configure MDT for the UE in time. As our basic goal is to increase measurements with the detailed location information, Solution 3 is so much valuable. It is more important to increase the number of logs or reports with the detailed location information rather than decreasing the number of UE configured for MDT. Especially, we think that Solution 3 is suitable for logged MDT because it is difficult for IDLE UE to provide any indication to eNB. 

	Interdigital
	This solution is a simple extension to Rel-10 solution, and we agree with Ericsson that from the viewpoint of signalling load reduction, the UE filtered reporting could be useful.


3 On-demand Location

On-demand location introduces the possibility to request positioning for the purpose of MDT. It addresses the agreement 3 above. 

3.1 Overall solution direction

Taking into account proposals in ref [1] – [7], the following main solutions are proposed. 

1.  MDT request to do positioning for MDT is sent to the UE. The UE then initiates positioning. 

2.  MDT request to do positioning for MDT is sent to the RAN. The RAN acting as a LCS client (C-plane or U-plane LCS) then initiates positioning

3.  MDT request to do positioning for MDT is sent to the MME. The MME acting as a LCS client then initiates positioning

4. 
MDT request to do measurements for positioning purposes (e.g., timing measurement for OTDOA) is sent to the UE. The UE performs the measurements and sends the reports to the RAN, which adds them to MDT trace records.

5.  MDT request to do measurements for positioning purpose (e.g. the measurements for TA+AoA) is performed by the network. The RAN performs the measurements and adds the detail location information to MDT trace records.
3.2 Assumptions and general considerations

For this discussion it is assumed that positioning might include UE stand-alone positioning, C-plane LCS positioning and maybe also U-plane LCS positioning, as well as, off-line positioning in OAM. Decisions to exclude any of these options for rel-11 might be taken later. The option of UE stand-alone positioning was already recognized in rel-10, where a UE capability was introduced for the indication of UE stand-alone GNSS for MDT. 

In general, MDT is initiated from OAM. OAM separately initiating positioning for MDT is currently not a solution on the table. 

Assumption 1: We assume that there is an interface between MDT and “positioning”, for the control of positioning. 


Elaborating on the case when LCS positioning used for MDT, it is clearly stated in the MDT WID that duplication of existing functionality shall be avoided. 

Assumption 2: We assume that when LCS positioning is used for MDT, MDT shall not duplicate functionality we assume is present in a LCS, e.g. provisioning of assistance data, advanced selection of positioning methods for assured positioning indoor etc. 

Assumption 3: We assume that when LCS positioning is used for MDT, the interface between a MDT and a LCS is similar to or same as currently existing LCS client interfaces.

Assumption 4: We assume that any solution selected for MDT positioning shall be scalable for periodic reporting executed for large number of UEs, taking part in MDT data collection. 

Can the assumptions 1-4 be agreed? Company comments below. 

	Company
	Comments on assumptions

	Ericsson/ST-Ericsson
	It shall be possible to get positioning information reporting during the collection of immediate MDT data for a large number of Ues, taking part in MDT data collection. Otherwise, if positioning information reporting were only occasional and executed only for few Ues, the value of MDT would be limited.

For logged MDT it should be investigated if it would be possible to perform a reduced reporting of positioning information, which does not jeopardize the efficiency of idle mode state.

It should be considered whether an MDT positioning solution should work independent of whether positioning architecture is deployed in the network or if MDT can be made dependent on the availability of LCS architecture. 

There is a need to discuss all the requirements in more details.

	Nokia Siemens Networks/Nokia Corporation
	It seems sensible to consider alignment with the existing LCS architecture and scalability as important criteria when evaluating potential solutions for On-demand Location.

	ZTE
	It may be too early to have this kind of general assumptions, which may exclude some potential solutions (e.g. Solution 4). 

	CATT
	We also think we should consider if an MDT positioning solution should work independent of whether positioning architecture is deployed in the network or not. As e.g. for TA+AoA in LTE, it could be totally performed by eNB without exchanging any information with E-SMLC. It is very simple and easy to support.

	NTT DOCOMO, INC.
	Assumption1:
Agree with the understanding that this assumption applies not only for on-demand location info approach, but also for enhanced location info approach.
Assumption 2: agree

Assumption 3: not sure what is the meaning of “similar”.
When LCS is assumed for on-demand location info, assuming that the final positioning result (i.e., location information in longitude, altitude) are feedbacked to LCS client, additional interface functionality, i.e., conveying this location info to TCE (OAM) is needed.

Assumption 4: agree

	CMCC
	We generally agree with assumption 1, 3 and 4. But assumption 2 seems conflict with on-demand solution 4 and 5.

	Deutsche Telekom
	We do not assume that customers will accept “on-demand location” for MDT. Hence we do not see a huge benefit to follow this topic up …

	TeliaSonera
	We think that on-demand location is necessary for MDT, otherwise the number of MDT UEs with location data will be too small. The user has already given his/her consent for MDT, so turning on location is just a minor issue.

	Huawei/HiSilicon
	Basically we agree the above assumptions. Different position methods have different “interfaces” between MDT and position.



	Renesas Mobile Europe Ltd.
	It would be good to align MDT location procedures with the existing positioning functionality where feasible. 

	Alcatel-Lucent
	In general, we believe the assumptions are reasonable but we have to study the requirements and solutions to meet the requirements.  

	LG
	From network performance point of view, the introduction of on-demand positioning for MDT is important. However, from UE and subscriber point of view, we should not de-prioritize the considerations on how user consent for activating positioning and UE impact (e.g. battery life) can be managed. 

	Hitachi
	We agree to the assumptions in general.

	Kyocera
	We can agree with assumption 1 is agreed.    We also agree with the intention of assumption 2. For assumption 2, we believe some amount of duplication may be necessary depending on which on-demand positioning solution is adopted.  We assume assumption 3 is desirable but not absolutely necessary. For assumption 4 we don’t see any reason to exclude the support of periodic reporting of a large number of UEs.

	Samsung
	We agree with DT. If a customer feels additional power consumption by “on-demand location”, we are not sure if the customer keeps his consent. Consequently, nobody would accept the consent for MDT. Together with MDT enhancement, we should always think of user impact.

We can agree above assumptions because these help to minimize complexity. However, the existing positioning, specially, LCS positioning would basically result in heavy complexity and an increase of signalling overhead for NW and UE side. Therefore, we would like to propose that standalone GNSS only is considered for Rel-11 MDT.

	InterDigital
	We agree to the assumptions in general.


Assumptions on interaction between MDT and positioning: 

The solutions on the table make different assumptions on where to place the MDT – positioning interface, however no document seems to discuss what kind of interaction is needed between MDT and positioning. 

It seems important to briefly discuss the nature of the expected interaction, e.g. if interaction is only needed at MDT session start/stop, some solutions maybe preferable, but if real-time interaction during ongoing MDT session is foreseen to be required, maybe other solutions are preferred. 

	Company
	Comments on interaction between MDT and Positioning

	MediaTek
	We assume that MDT logging is not continous. 

Immediate MDT logging in rel-11 may be dependent on transmission of data, may be dependent on certain event such as PHR < threshold. Thus we think e.g. periodic positioning for the duration of the MDT session is not sufficient as it would consume unneccesary power and signalling overhead. We think that the MDT logging process for Immediate MDT should be in control of on-demand positioning for MDT, to allow usage of immediate on-demand location, short term periodic location or whatever positioning mode is efficient.
For logged MDT, logging may be interrupted by transitions to connected mode, may be stopped due to log-full condition etc. Thus we assume that the MDT logging process for logged MDT should be in control of on-demand location for logged MDT, if supported.
Even though Rel-11 may not support the most efficient modes of on-demand positioning, at least we think the architecture shall make the above possible.

	Ericsson/ST Ericsson
	Solutions where the interaction between MDT and positioning is minimal or avoided completely should be preferred in order to limit the impact on existing architecture. The required interaction will depend on the particular solution and on the extent LCS architecture is involved. We shall consider also solutions where there is no interaction required with the LCS architecture.

It should be possible to configure positioning at initiation of MDT measurements, which is then maintained during the rest of the MDT session without requiring further interaction.

	Nokia Siemens Networks/Nokia Corporation
	We assume that for On-demand Location, there would be interaction between MDT and positioning at the start/end of an MDT session.  However, during the MDT session there would be no interaction, or perhaps only a basic interaction such as periodic triggering of a location estimate.

There can be practical issues for real-time interaction at the occurrence of MDT reporting/logging triggers.  For example, GNSS-based positioning methods may incur significant delay to synchronise with satellite signals.

	ZTE
	It depends on the solutions we have.

	CATT
	We think solutions without LCS architecture should be considered to be supported also. The interaction between MDT and positioning should be limited which not introduce much signalling exchanges.

	NTT DOCOMO, INC.
	Irrespective of the solutions, interaction between positioning function and MDT function is needed “at least” at the following timing:

· start of a MDT session (when MDT configuration with location info acquisition command is received)

· end of a MDT session

· during MDT session, i.e., to convey the location info result to MDT function

We are open to discuss whether event triggered location info acquisition, e.g., based on data burst or PHR, in addition to configuration of periodic location info acquisition. However we are also aware of problem of delay between positioning fix and MDT measurement recording, which exist for all positioning methods.

	CMCC
	We agree that the interaction between MDT and positioning should be limited, but some interaction may still be needed besides the start/stop of MDT session, i.e. when UE moving to the area where the on-going positioning method cannot provide sufficient accuracy.

	Deutsche Telekom
	See our general comment above on this topic.

	Huawei/HiSilicon
	We can agree that the periodic and event interaction between position and MDT should not be excluded now. But more thinking is needed based on the different position solution.

	Renesas Mobile Europe Ltd.
	We think that either the need of location information would be given at the start of the MDT session together with expiration trigger, or the on-demand request would be such that positioning is activated based on an event.

	Alcatel-Lucent
	We don’t think such interactions needs to be ruled out at this time. On the other hand, if solutions that minimise these interactions are possible, they may be preferable (depending on the overall complexity of the solution).

	LG
	To balance between enhanced availability of location information and less UE impact, some extent of interactions in network side would be unavoidable. The details should be further discussed. 

	Hitachi
	We think that the interaction between MDT and positioning should be anyway minimized in general, although this would depend on solutions.

	Kyocera
	We assume positioning may be useful to some operators only if certain accuracy in positioning can be guaranteed; therefore, we think the interaction between MDT and Positioning should also take into account of the likelihood for obtaining satisfactory positioning accuracy. It is FFS whether the network or the UE should be in control of the method and frequency of location fixes. For example, in indoor scenario the UE will likely not be able to use GNSS only to obtain location fixes.

	InterDigital
	We agree that the interaction between MDT and positioning should be minimized, however some interaction may be needed based on the positioning solution chosen and ongoing services.


3.3 On-demand location Solution 1

Description of solution and variants: 

MDT request to do positioning for MDT is sent to the UE. The UE then initiates positioning. This solution places the control interface between MDT and “positioning” in the UE. 

There would be Uu RRC impact for MDT, forwarding MDT request for location to the UE. The UE then need to either activate UE stand-alone GNSS, or initiate a MO location request to C-plane LCS, or initiate a SET-initiated SUPL location request to SLP.

This solution is applicable to immediate MDT and logged MDT.

	Company
	Comments to On-demand location Solution 1

	MediaTek
	Placing the control interface between MDT and “positioning” in the UE, it is easy to extend to support all kinds of positioning: UE stand-alone, C-plane LCS, U-plane LCS. It could be generally assumed that all systems would have good support for at least one variant of UE self-positioning.
Thus the solution seems general and widely efficient as it is applicable to both immediate and logged MDT, and applicable to all kinds of positioning.

	Ericsson/ST Ericsson
	This solution can be most preferable for UE based GNSS localization solutions. It does not require changes in the LCS architecture and may be used even without LCS architecture involvement.

For localization methods with location calculation in the LCS architecture in the network this solution is not efficient as it involves back and forth location reporting between the UE and the network.

	Nokia Siemens Networks/Nokia Corporation
	Our understanding of Solution 1 is that it is based on something like a “location request” indicator in the MDT configuration, which the RAN could pass to the UE in the logged measurement configuration (Logged MDT) or the reporting configuration (Immediate MDT).

Although this solution can in principle work for Logged MDT, it is still FFS whether On-demand Location is applicable to Logged MDT.  From the user perspective, there could be a noticeable impact to UE power consumption (i.e. reduced standby battery life) and a greater perceived impact to user privacy.  This in turn can reduce users’ willingness to consent to MDT, unless there is separate consent for On-demand Logged MDT (which does not seem desirable).

It should be noted that availability of detailed location information can still depend on UE implementation and the positioning method that is chosen. For example, initiating GNSS positioning does not provide detailed location information immediately – there can be delays due to synchronization to satellite signals, getting assistance information, filtering (configurable) of coordinates to get more reliable location info, etc. Further discussion is needed to understand the allowable UE behaviours when receiving the “location request” indicator (e.g. is the UE allowed to reject the request due to some internal reasons, does the UE still conduct MDT measurements and reporting even when detailed location information is not available, etc).
Considering the above, Solution 1 can be considered for inclusion in Rel-11 provided that the open issues are solved. However, this should be for Immediate MDT only (not Logged MDT).

	ZTE
	This solution can support all kinds of positioning with no impact on the LCS architecture, and can be used in both logged MDT and immediate MDT technically. But for the Logged MDT, we have the similar concern as NSN/NOKIA, this solution will increase the power consumption and reduced standby battery life, so it should be treat carefully.
Does this solution imply all the MDT allowed UE should support LCS client on the UE side? What's the behavior of UE if none of the stand-alone GNSS, C-plane LCS, U-plane LCS can be supported or the UE can not get the location info by some other reasons (e.g. GPS can not work due to the lack of signal).

	CATT
	This solution can be used for UE based positioning methods. It could reduce the signalling load compared with network based methods and the UE will associate the detail location information with MDT measurements.

	NTT DOCOMO, INC.
	With the understanding that in this solution, interface between MDT and positioning resides in the UE, the following are the benefits that cannot be found in other solution:

· all types of positioning methods (C, U, UE standalone) can be applied, so that the interface can be flexibly implemented depending on UE positioning support.

· since UE standalone method is applicable without any LCS interaction (i.e., not triggered by ESMLC but directly triggered by “location request” indication from MDT function), location info acquisition in Logged MDT can be supported

Detail on UE behaviour when receiving “location request” or whether NW needs to be aware of UE’s positioning support can be discussed in later stage.

Compare to other on-demand solution, this solution offers large flexibility and usability and hence should be prioritised over the other solutions.

	CMCC
	We basically prefer solution 1, but do we really need such an indication bit? Another solution is that the Rel-11 UE interprets MDT configuration as it should activate positioning at the same time when performing MDT.

	Deutsche Telekom
	See our general comment above on this topic.

	Huawei/HiSilicon
	We consider the merits of this solution separately for UE triggered CP, UP and stand-alone positioning.

CP and UP positioning can be used for IMM MDT. However, the UE should have MO-LR capability. It means that the network has less UEs to choose.

The stand-alone positioning can be used for logged MDT and IMM MDT.
New signalling by air interface is needed from the ENB to the UE, therefore only beyond R10 UE support this solution.



	Renesas Mobile Europe
	For immediate MDT, the MDT configuration would specify whether accurate location information is required of the MDT log. If such is unavailable, then UE could either not collect the log or send the log without the location information (i.e. same way as in Rel’10).
For logged mode, it doesn’t seem feasible to have a triggered positioning.

	Alcatel-Lucent
	A UE triggered/based solution is needed for logged MDT but this could simply be to turn on standalone GPS based on eNB trigger/MDT configuration.

We see UE based LCS client as a possible solution for LTE.  However, as UE control plane based LCS client is applicable only for immediate MDT and other solutions are easier, more scalable and does not depend on control plane deployment, and also keeping in mind that periodic reporting for LCS is not supported today for LTE, the need for this solution should be considered after evaluation of the other solutions.

	NEC
	This is the most full solution with the least restrictions, hence our preference. On the other hand, given that a user/UE cannot reject any MDT configuration (i.e. request), this solution may need new user-consent other than that defined in Rel-10 or new additional definition to existing one. 

Regarding the applicability, we think the Immediate MDT should be the first target and the application to the Logged MDT has to be studied further.

	LG
	We agree that this approach is more beneficial in terms of availability of detailed location information. 
In our view, in order to avoid the privacy concern, the activation of positioning in UE should be granted by user by any means ‘whenever’ network requests the activation of positioning. Automatic activation is something that we should not consider even if it is appealing in some sense. 
Considering the battery life issue inherent in using standalone GNSS, we should not only focus on utilizing standalone GNSS for positioning. When Rel-11 UEs are available on market, the use of LCS may become more available on the market. 

	Hitachi
	This solution can be applied to all types of positioning and does not require changes in LCS architecture. We think this solution is the most preferable.

	Kyocera
	This would be the preferred solution as the UE would be in control of when and how the positioning fix is obtained.  This solution would also avoid the need to support C-plane LCS.

	Samsung
	We agree with Ericsson. Activating standalone GNSS is most preferable. But, first of all, it is required to study the additional UE power consumption due to standalone GNSS. If it is not a serious problem, we can agree to trigger standalone GNSS for MDT purpose only. It is for immediate MDT, but not logged MDT. For logged MDT, Available location Solution 3 is suitable because it is not easy for eNB to trigger standalone GNSS for IDLE UE with current specification. 

	InterDigital
	We prefer this solution as providing the most flexibility and limited impact to the LCS architecture. We would further like to understand if under this solution, whether the UE should be allowed to choose/initiate change in positioning method when conditions change. For e.g., if the accuracy of positioning information changes (based on UE mobility), or the positioning method is no longer operational (GPS turned off to enable battery savings), etc.


3.4 On-demand location Solution 2

Description of solution and variants: 

MDT request to do positioning for MDT is sent to the RAN. The RAN acting as a LCS client (C-plane or U-plane LCS) then initiates positioning. This solution places the control interface between MDT and “positioning” in the RAN.

For UTRAN C-plane LCS, this could be supported already. For LTE, eNB would need to be able to act as a LCS client (S1-AP impact?)  

This solution is applicable to Immediate MDT and C-plane LCS, and network initiated U-plane LCS. This solution is not applicable to UE stand-alone GNSS for MDT. 

	Company
	Comments on On-demand location Solution 2

	MediaTek
	For immediate MDT, especially for network based positioning, this solution can be more signalling efficient than the previous one.

However, network and UEs need to support network LCS for this solution. C-plane LCS is not supported by many systems and U-plane LCS has so far mostly been used for UE initiated fetching of assistance data (e.g. from 3rd party SUPL servers).
We suggest this kind of solution should be seen as a signalling optimization and have secondary priority compared to solution 1, e.g. it could be used as a signalling optimized solution in RNC for UTRAN.

	Ericsson/ST Ericsson
	Requiring an LCS client in the RAN would imply additional complexity and signalling overhead.

Not efficient from a signalling point of view as it involves back and forth signalling between the RAN and the LCS architecture.

	Nokia Siemens Networks/Nokia Corporation
	Solution 2 does not impact LPP, and has lower UE complexity compared to Solution 1.
Introducing an LCS Client in the eNB is in-principle aligned with the LCS architecture, but further discussion is needed regarding the details (e.g. supporting location service request from eNB, correlation in the network of location information with MDT measurements, etc).  One potential drawback of this solution is that the UE may already have positioning active (e.g. standalone GNSS), in which case the RAN may initiate positioning needlessly.

	ZTE
	Supporting LCS client in eNB will increase the complexity of implementation. Unnecessary position procedure may be initiated due to the lack of information of stand-alone GNSS status on the UE side. 
It would be possible to have a combination of solution 1 and 2. Solution 1 only focus on the standalone GNSS, and solution 2 focus on the C-plane or U-plane LCS. Once the MDT is configured, the UE should turn on its GPS receiver to get the location information. At the first stage, the UE can not give any detail information in the periodic report due to the lack of GPS signal. In this case, eNB can acting as a LCS client (C-plane or U-plane LCS) try to get the location information by LCS. Once the UE get the detail location information from GNSS, UE will report the location information in the periodic report, then eNB can release the LCS services initiated by the LCS client and use the detail location information carried in the periodic report from UE.

	CATT
	This solution could be used for most positioning methods. But it still introduces much signalling overhead and standard impact. So we should be careful if we need to support this way. E.g. S1 needs to be enhanced to exchange the LCS information and the RAN will associate the detail information with corresponding MDT measurements.

	NTT DOCOMO, INC.
	“LCS Client” indicates that this solution only applies if the UE and NW support LCS positioning method/ functions. 

With today’s market condition where LCS is (likely) not widely supported (both in UE and NW), we think this solution can be de-prioritised compare to (on-demand) solution 1.

	CMCC
	Though this solution doesn’t support stand-alone GNSS, it is applicable for Rel-10 UE.

	Deutsche Telekom
	See our general comment above on this topic.

	Huawei/HiSilicon
	In this solution CP position is applied to IMM MDT. It is in-principle aligned with the LCS architecture. There is no new signalling in the air interface, So it is applicable for Rel-10 UE and beyond Rel-11 UE.

We also assume more and more network and UE will support the CP position, which will increase the usefulness. 



	Renesas Mobile Europe Ltd.
	Similarly as for Available Location Solution 1, this is keyed to LCS, and hence seems of reduced usefulness.
Also, the solution is not applicable for stand-alone GNSS, it is not relevant for idle mode and hence, for logged MDT.

	Alcatel-Lucent
	Assuming this solution is only about eNB client for control plane LCS and does not include triggering of standalone GPS (which is covered by solution 1): while we are not opposed to an eNB based client, an eNB based client will require most changes to LCS architecture and is less preferred.

However, eNB based position estimation based on E-Cellid principles will be useful in certain scenariosas captured in solution 5.
For UMTS, RNC based client is already supported in stds and it could be part of the solution.



	LG
	We think this solution is less attractive because its usefulness is only limited to LCS

	Hitachi
	We also have concern about the complexity that LCS client in RAN will bring. We think this solution should be deprioritized compared to solution 1.

	Kyocera
	Compared with solution 1, solution 2 although feasible neglects to take into account of limitations at the UE (e.g., power consumption).  However it is a more compact solution than solution 3. The adoption of solution 2 should not necessary preclude the adoption of Solution 1 since solution 1 at least allows MDT interface with the UE directly with regards to stand-alone GNSS.

	Samsung
	We don’t think that LCS positioning is suitable for MDT because the detailed location information has to be periodically provided during MDT and then heavy signalling overhead in NW side would result from LCS. The solution should be de-prioritized.

	InterDigital
	We think this solution is not preferable due to additional implementation complexity and is counter to Assumption 2 defined in Section 3.2.


3.5 On-demand location Solution 3 

Description of solution and variants: 

MDT request to do positioning for MDT is sent to the MME. The MME acting as a LCS client then initiates positioning. This solution is specific to LTE and places the control interface between MDT and “positioning” in the Core Network.

The protocol specification impact in 3GPP could be low.
As MME has no knowledge of the status of the MDT logging process in the eNB, it is assumed that the possible interaction between MDT and positioning would be limited, e.g. restricted to activation of positioning for the duration of a MDT session. 

This solution is applicable to Immediate MDT and C-plane LCS. This solution is not applicable to UE stand-alone GNSS for MDT.

	Company
	Comment

	MediaTek
	This solution puts MDT control functionality into the MME and makes it complex to have interaction between MDT and LCS, e.g. introduce irregular positioning, event based, as MME has currently no knowledge of the status of the MDT logging process in the eNB. Thus from architecture point of view this solution seems like a dead end. 
Furthermore, being limited to periodical positioning on session basis, it could be assumed that this solution would be more UE battery resource demanding than the others. Assumed that LCS must be updated to support periodic location.
Due to limitations and architectural complexity we suggest this kind of solution should not be explored.

	Ericsson/ST Ericsson
	In this solution, the configuration of reporting for positioning would be initiated from the MME and would be transparent to the RAN. Making the positioning configuration invisible for the RAN is not a preferred solution, as the MDT measurements and positioning reporting would be controlled from different places. Moreover, as the MME is not always the initiator of MDT measurement configuration (e.g., area based MDT), it would not be straightforward for the MME to trigger positioning configuration.

Furthermore, the MME would need to report the positioning results in trace, which would be new functionality for the MME. Thus we think, the addition of new functionality and a coordinating role in e.g the MME introduces complexity and additional architectural impacts that need to be studied further.

	Nokia Siemens Networks/Nokia Corporation
	This solution does not appear to have any advantages compared to Solution 1 or 2, but does have several drawbacks.  Firstly, it does not work for management-based MDT. Secondly, the location information acquired by the MME/E-SMLC must be transferred somehow to the TCE, which must then correlate it with MDT measurements – this is a significantly different architectural model than Rel-10.  Also, it introduces new MDT and location procedures to MME, whereas previously MDT and location procedures were largely transparent to MME (by design).

Considering the above, this solution should be eliminated from consideration.

	ZTE
	This solution can only work in the signaling based MDT, and is not applicable to UE stand-alone GNSS for MDT. Compared to solution1, no clearly advantages can be found. So, we agree with NSN/NOKIA, this solution should be eliminated from consideration.

	CATT
	It’s not a good solution. It should be considered which entity to associate the detail location information if MME is the client. Will the MME associates the detail location information with MDT report? Seems more complexity.

	NTT DOCOMO, INC.
	Same comment as in 3.4.

Can agree to eliminate this solution from consideration.

	CMCC
	We agree with MediaTeK.

	Deutsche Telekom
	See our general comment above on this topic.

	Huawei/HiSilicon
	Agree that this solution can be eliminated from consideration.

	Renesas Mobile Europe Ltd.
	Similar as for 3.4, this seems to be keyed to LCS only. See our comments to 3.4.

	Alcatel-Lucent
	While we see that this solution is not well suited for management based MDT, it has some relevance for subscriber based immediate MDT where the MME already has knowledge of the MDT invocation for the UE.  However, it still some limitations since the location information is only available in the MME for UE assisted methods and network must correlate the position with the measurments.

	LG
	We agree that this is not suitable for management based MDT, which seriously limit the applicability of the on-demand positioning mechanism. 

	Hitachi
	We agree to eliminate this solution, considering the complexity and impacts that this solution will bring to MME.

	Kyocera
	We are not in favor of such a solution.  For management based MDT, at least the RAN should be in control of on-demand positioning.  Adding an extra layer of interaction between the MME and the RAN seems unnecessarily complicated.  

	Samsung
	The usage of the solution seems so limited. E.g. we are not sure if this solution can cover the management based MDT. The solution should be de-prioritized.

	InterDigial
	Similar to Section 3.4, we think this solution is not preferable as it introduces additional system complexity and is also counter to Assumption 2.


3.6 On-demand location Solution 4 

Description of solution and variants: 

MDT request with positioning measurements required is sent to the eNB. The eNB initiates the configuration of the required positioning measurements (e.g., timing measurements) and MDT measurements in the UE and/or performs required positioning measurements on its own. The UE performs the positioning and MDT measurements and sends the reports to the network, where the reports are collected in trace records and forwarded to OAM. The positioning measurements can be used during trace data processing to calculate UE location at time of the MDT measurement was taken.

The solution is applicable to immediate MDT in LTE. 

	Company
	Comment

	Ericsson
	This solution has the benefit of providing scalability in terms of number of UEs and intensity of positioning, which are important aspects in supporting large scale, reporting of UEs in typical use cases of MDT. The solution can also be made independent of the LCS architecture, not requiring interaction with the LCS architecture and thereby avoiding impacts on existing solutions.

This solution is the most efficient from signalling and overhead point of view as the reporting of positioning measurements is sent directly to the RAN, omitting CN and LCS nodes.

The configuration of positioning measurements is done from the RAN, which ensures that both MDT and positioning measurements are configured and controlled from the same place.

Processing of positioning measurements can be done off-line, which removes the requirement of doing on-line calculation of UE location in the network.

We think that since GNSS-based positioning has coverage only in certain areas and may also be disabled by the user, the most straightforward measurements that could be used is time difference based measurements (such as RSTD for OTDOA). Although already specified in LPP, the addition to RRC would be limited to only a subset of radio related measurements and thus not a duplication of the full set of positioning measurements, configurations and options specified in LPP.

	Nokia Siemens Networks/Nokia Corporation
	The focus of Solution 4 appears to be on Immediate MDT using OTDOA, where the positioning calculation is made at the TCE rather than the E-SMLC.
This solution is not aligned with the LCS architecture – functionality of the E-SMLC is duplicated in other nodes, which introduces significant additional complexity.  The stated justification is improved scalability and reduced signalling in the Core Network, but it is unclear whether these are significant issues with Solution 1 and 2.

	ZTE
	Solution 4 can not support standalone GNSS MDT due to the lack of standalone GNSS status on the UE side. But it can also work together with solution 1 to support the standalone GNSS by the similar way specified in our comment of 3.4.
This solution may require an additional interface between the TCE and E-SMLC to calculate the detail location information from the trace records, which is not aligned with the current LCS architecture. Maybe a interface between eNB and E-SMLC can be used instead of the interface between TCE and E-SMLC to keep TCE untouched, which is similar with what we have done in UMTS.
We understand that this solution have a better signalling efficiency, but it is also clear that it will bring significant complexity in implementation, so we want to see more detail analysis on the benefit and cost before we have any conclusion.

	CATT
	This is a possible way to reduce signalling load. But it should be considered how the UE get the assistant information, e.g. PRS information, via broadcasting or dedicated signalling? And how the eNB get the positioning assistant information? From other eNB or from E-SMLC or OAM? Some detail design should be considered.

	NTT DOCOMO, INC.
	This solution seems to focus only on a certain positioning method, i.e., OTDOA. Considering that support for OTDOA measurement is optional in the UE, we are not sure whether this solution can be applied in large scale UE as indicated above. In addition, the NW will need to provide support also for OTDOA measurements, e.g., PRS transmission, node synchronisation, etc. 
We think that this solution is less flexible and less usable in real network compare to solution 1.

	CMCC
	Because this solution needs eNB to initiate the configuration of the required positioning measurements, it brings additional complexity to Rel-11 UE. Also, it cannot be supported by Rel-10 UE.

	Deutsche Telekom
	See our general comment above on this topic.

	Huawei/HiSilicon
	This solution introduces duplication of E-SMLC functionality, and more complexities , e.g., PRS transmission, node synchronisation, etc.

	Renesas Mobile Europe Ltd.
	Since this is an immediate MDT-only solution, and seems to be limited to OTDOA, its usefulness seems limited.

	Alcatel-Lucent
	An eNB/RNC based trigger for standalone GPS is simple, scalable and can apply to immediate and logged MDT.  It is scalable and does not depend on control plane deployment.  We see it useful for cases where standalone GPS is supported by the UE.
But we don’t think it is useful for LCS based solutions or to duplicate LPP messages in RRC just for OTDOA.

See also comments on solution 5.

	LG
	We think this approach is not applicable to LCS based solutions, and hence this solution is less useful. 

	Hitachi
	Considering that this solution is only for OTDOA, for which support at both eNB and UE is required, we think that the case where we can see benefit of this solution is less likely, compared to solution 1.

	Kyocera
	We think the advantage of this solution is too limiting (mainly for OTDOA) and the duplication of functionalities in the E-SMLC already does not justify the signalling efficiency. We assume both Available Location solution and On-Demand Location solution may co-exist be used so we also wonder if solution 4 will be consistent with the solution decided for Available Location solution (i.e., will the eNB control the MDT configuration for UEs for both types of solutions).  

	Samsung
	As most companies already commented, the usage of the solution is so limited. The solution should be de-prioritized.

	Interdigital
	We think this solution does not support stand alone GNSS, and requires duplication of LPP procedure in eNB, hence this solution is less useful.

We think solution 1 is simplest to implement


3.7 On-demand location Solution 5
Description of solution and variants: 

MDT request with positioning measurements required is sent to the eNB. The eNB initiates the configuration of MDT measurements in the UE and performs required positioning (e.g. timing advance and angle of arrival) and/or MDT measurements (if the MDT measurements should be performed by eNB). The UE performs the MDT measurements and sends the reports to the network if needed, where the reports are collected in trace records and forwarded to OAM. The positioning measurements or the location information calculated by the eNB can be added into trace data during MDT measurement data collecting period.

The solution is applicable to immediate MDT in LTE. 

	Company
	Comment

	CATT
	This solution has the similar benefit to solution 4. E.g. providing scalability in terms of number of UEs and intensity of positioning, which are important aspects in supporting large scale, reporting of UEs in typical use cases of MDT. The solution can also be made independent of the LCS architecture, not requiring interaction with the LCS architecture and thereby avoiding impacts on existing solutions.
Furthermore, this solution can be not depending on the UE positioning capability. It could be used for all UEs that support MDT function.
This solution is the most efficient from signalling and overhead point of view as the positioning measurements is performed by RAN or sent directly to the RAN, omitting CN and LCS nodes.

The configuration of positioning measurements is done from the RAN, which ensures that both MDT and positioning measurements are configured, controlled and even performed from the same place.

For TA+AoA, there is no need to modify the interface signalling for positioning, only allowing the eNB to add the TA and AoA measurements results or add the detail location information into the MDT reporting data. It’s very easy and simple solution.

	NTT DOCOMO, INC.
	This solution seems to focus only on ECID positioning method where the UE supports TA type 1 and AoA measurements.

Since those measurements are also part of the LCS positioning method, and since it can be assumed that LCS is (likely) not widely supported in the UE or implemented in the real life NW, we think that this solution is less flexible and less usable compare to solution 1.

In addition, for this solution the final result of location info in terms of longitude and latitude has to be calculated by some location server, which is likely to be ESMLC or a node with some of ESMLC function, therefore we think that it’s misleading to say that this solution is “independent of LCS architecture”. 

	CMCC
	Compared with solution 4, this solution doesn’t introduce extra complexity to Rel-11 UE and it is applicable for Rel-10 UE. It can be used as a compensation of on-demand solution 1.

	Deutsche Telekom
	See our general comment above on this topic.

	Huawei/HiSilicon
	This solution introduces duplication of E-SMLC functionality, and it only seem to apply to ECID positioning method where the UE supports TA type 1 and AoA measurements. 

Same comments with DCM, we think that it’s misleading to say that this solution is “independent of LCS architecture”.

	CATT
	Response to NTT DCM and Huawei:
We would like to clarify that this solution can be used as a network based solution without LCS server. The UE needn’t support TA and AoA measurements because these can be measured by eNB only. Since this method is based on single cell, An eNB knows the longitude and latitude of each cell in the eNB (in current system, RAN node knows its antenna detail location) and it could calculate the UE location just according to the measurement results performed by the eNB. So this is a very simple solution independent of LCS architecture. There is no restriction to UE. It could be achieved without any assistant from the UE.
If it is suggested to avoid eNB to calculate the location, the eNB could just add the measurement results as location information in the trace record, just like RSCP measurements of neighbour cells in R10 MDT. And these measurement results can be handled offline by operators.
We don’t think this is a duplication of E-SMLC functionality, without positioning function, the eNB still could use TA and AoA for other purpose, e.g. beamforming, resource allocation or some other algorithms etc.

	Renesas Mobile Europe Ltd.
	Similarly to Solution 4, since this is an immediate MDT-only solution, and seems to be limited to E-CID, its usefulness seems limited.

	Alcatel-Lucent
	We think eNB based “position calculation” (based on rx-tx time difference) is useful to cover some cases which cannot be addressed by other solutions – most notably subscriber based MDT where UE does not support standalone GPS and the control plane solution is not deployed.  It is simple as the only specification change required is to provide signalling of the rx-tx capability to eNB.

We note that for management based MDT, eNB can choose a UE that supports standalone GPS, while for subscriber based MDT, we will have to choose whatever positioning solution is possible for that UE.

	LG
	This network based solution is useful when UE based positioning cannot produce useful location information. Another benefit is that there is no or very limited additional UE complexity, and hence this solution can be implemented as a supplementary solution whenever network want. 

	Hitachi
	Considering that this solution is only for ECID, we think that the case where we can see benefit of this solution is less likely, compared to solution 1.

	MeidaTek
	We think MDT controlled ECID could be interesting, as it indeed is a light-weight method.

	Kyocera
	We agree with many of the companies above that this solution is too limiting.  If other solutions are also needed to support other positioning methods e.g. standalone GNSS, it isn’t clear that there is a real advantage to this solution. Since this solution is only applicable to Immediate MDT, additional solution will be needed in case Logged MDT is also addressed.

	Samsung
	We agree with Renesas. The solution should be de-prioritized.

	InterDigital
	We agree with most companies above that this solution is too limiting, and may be deprioritized.


4 Conclusions

1.  For enhanced available location, There was strong support for solution 2, UE indicates to the network its positioning status. There were concerns on signalling load and complexity, and some support that these need to be evaluated next. Several companies indicated that option B, UE makes the indication on request from the network would be preferable.
2.  For enhanced available location, There was strong support to not consider solution 3 to be a location enhancement, that MDT measurements are only reported or logged when there is detail location information. It should be classified as an enhancement to reduce the amount of unnecessarily reported data. Several companies found this improvement interesting and worth pursuing.

3.  For on-demand location there was strong support for solution 1 for UE stand-alone GNSS for immediate MDT, i.e. that MDT request for on-demand location is forwarded to the UE that activates positioning.
4.  For on-demand location there was some but inconclusive support for the following options

a. Support for logged MDT
b. MDT controlled ECID positioning (solution 5)
c. LCS controlled positioning by MO-LR (solution 1)
d. LCS controlled positioning by LCS client in eNB (solution 2)
5.  For on-demand location, there was no support for a MME centric solution (solution 3) and weak support (one proponent) for MDT controlled OTDOA (solution 4).
6.  For on-demand location, on the principles discussion, there was general agreement that there is a control interface (at least one) between MDT and positioning features and that interaction is expected at least at start of MDT session, and for location reporting, maybe also at stop of MDT session. It is not clear if there could be additional interaction such as event triggered interaction.
7.  For on-demand location, although there was significant support for all “assumptions” listed, there were also concerns that it may be premature to agree to general assumptions that may close the door for wanted solutions.
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