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1 Introduction

This document compares the two positioning architecture proposals in TS 36.305 from both CP and UP perspectives and proposes a way forward.     
2 Discussion
Table 2-1 shows the comparison of two alternatives in the control plane positioning solution. 
	Aspects
	Alt 1
	Alt 2

	A-GNSS based positioning 

	Support for any future positioning methods
	Yes
Any RAN Transparent Assistance Data and Measurement Results are forwarded transparently through involved nodes.
	Yes
Any RAN Transparent Assistance Data and Measurement Results are forwarded transparently through involved nodes.

	Impact on eNB implementation for any future positioning methods
	No
See previous answer
	No
See previous answer

	Impact on UE implementation for any future positioning methods
	Same impacts if any
	Same impacts if any

	OTDOA based positioning

	UE complexity:
· input information required by the UE
· measurement/processing performed by the UE
· information provided to the network by the UE
	Same in both alternatives 

· The UE requires for every cell (serving cell and positioning neighbour cell) the following information: location/accumulation/periodicity of positioning subframes, PCI, SFN-SFN offsets (relative to serving cell), E-CGI.

· The UE performs the SFN-SFN difference measurement for all heard positioning neighbours relative to the serving cell.

· The UE sends the SFN-SFN difference measurement with cell identities for all heard positioning neighbours relative to the serving cell.
	Same in both alternatives
· The UE requires for every cell (serving cell and positioning neighbour cell) the following information: location/accumulation/periodicity of positioning subframes, PCI, SFN-SFN offsets (relative to serving cell), E-CGI.

· The UE performs the SFN-SFN difference measurement for all heard positioning neighbours relative to the serving cell.

· The UE sends the SFN-SFN difference measurement with cell identities for all heard positioning neighbours relative to the serving cell.

	eNB complexity:

· information signalled between the eNBs
· processing performed in the serving eNB
· other information to be signalled to the other network elements
	Medium

· The eNBs signal to each other the time base/initialisation time, location/accumulation/periodicity of positioning subframes, PCI, E-CGI in order to align positioning subframes in the network.

· The serving eNB compiles the list of positioning neighbours and the respective assistance information (including location/accumulation/periodicity of positioning subframes) for Positioning Request and translates the physical cell identities to logical cell identities and SFN-SFN time difference to nano-seconds.

· No other information has to be signalled to any other node.
	Medium

· The eNBs signal to each other the time base/initialisation time, location/ accumulation/periodicity of positioning subframes, PCI, E-CGI in order to align positioning subframes in the network.

· The serving eNB has to perform location reporting of serving cell while the messages to/from the UE are forwarded transparently.

· Every eNB in the LTE RAN has to signal the following (semi-dynamic) information to O&M: location/accumulation/periodicity of positioning subframes, PCI, SFN-SFN offsets (relative to serving cell), E-CGI.

	Complexity of E-SMLC:

· input information required by the E-SMLC before initiating positioning request
· processing required by the E-SMLC before initiating positioning request
· processing performed by the E-SMLC upon reception of Positioning Response
	Low

· The E-SMLC needs UE positioning capabilities and the positioning request QoS etc.

· Nothing

· The E-SMLC calculates the UE position based on the received logical UE measurement result.
	High

· The E-SMLC needs UE positioning capabilities and the positioning request QoS but also physical cell information (that is semi-dynamically changing) for every cell in the LTE RAN.

· The E-SMLC has to first trigger network based UE location procedure to identify the serving cell. Once the E-SMLC has received the serving cell information, it compiles the LTE RAN assistance data to the UE. 

· The E-SMLC first translates the UE physical measurement result to logical measurement result and then calculates the UE position based on the logical UE measurement result.

	Complexity in O&M:

· information updates from eNBs towards the O&M and from O&M towards the E-SMLC
	Very low

· Only E-CGI and the coordinates of the antenna reference point need to be signalled from the O&M to the E-SMLC once new cell/eNB is introduced in the network. Hence this signalling is semi-static.
	High
· E-CGI and the coordinates of the antenna reference point need to be signalled from the O&M to the E-SMLC once new cell/eNB is introduced to the network. Hence this signalling is semi-static. Further, each eNB has to signal the cell physical layer configuration information (PCI, positioning subframe allocation, SFN offset, time base, etc) in real-time to the O&M that has to provide real-time forwarding of this information to the E-SMLC.

	LTE RAN network based positioning without UE assistance, e.g. E-CID and AoA

	complexity of E-SMLC
	Same in both alternatives
	Same in both alternatives

	complexity of eNB
	Same in both alternatives
	Same in both alternatives


Table 2-1
Table 2-2 below gives the comparison of two alternatives in the user plane positioning.
	Aspects
	Alt 1
	Alt 2

	A-GNSS based positioning

	Support for any future positioning methods
	Yes
Any RAN Transparent Assistance Data and Measurement Result are forwarded transparently through involved nodes.
	Yes
Any RAN Transparent Assistance Data and Measurement Result are forwarded transparently through involved nodes.

	Impact on eNB implementation for any future positioning methods
	NO

See previous answer
	NO

See previous answer

	Impact on UE implementation for any future positioning methods
	Same impacts if any
	Same impacts if any

	OTDOA based positioning

	UE complexity:
· input information required by the UE
· measurement/processing performed by the UE
· information provided to the network by the UE
	Medium

· The UE requires for every cell (serving cell and positioning neighbour cells) the following information: location/accumulation/periodicity of positioning subframes, PCI, SFN-SFN offsets (relative to serving cell), E-CGI. The UE acquires this information using control plane signalling method (LPP1) towards the serving eNB.

· The UE performs the SFN-SFN difference measurement for all heard positioning neighbours relative to the serving cell.

· The UE sends the logical cell identities and SFN-SFN time difference in nano-seconds to the SLP.
	Medium
· The UE requires for every potential positioning neighbour cell the following information: location/accumulation/periodicity of positioning subframes, PCI, SFN-SFN offsets (relative to serving cell), E-CGI.

· The UE filters out irrelevant positioning neighbours from the received list of positioning neighbours from E-SMLC, and then performs the SFN-SFN difference measurement for all heard positioning neighbours relative to the serving cell.

· The UE sends to the SLP the SFN-SFN difference measurement with cell identities for all heard positioning neighbours relative to the serving cell.

	eNB complexity:

· information signalled between the eNBs
· processing performed in the serving eNB
· other information to be signalled to the other network elements
	Medium

· The eNBs signal to each other the time base/initialisation time, location/accumulation/periodicity of positioning subframes, PCI, E-CGI in order to align positioning subframes in the network.

· The serving eNB compiles the list of positioning neighbours and sends the following information of the serving cell and the positioning neighbours to the UE: location/accumulation/periodicity of positioning subframes, PCI, SFN-SFN offsets (relative to serving cell), E-CGI. .

· No other information has to be signalled to any other node.
	Medium

· The eNBs signal to each other the time base/initialisation time, location/ accumulation/periodicity of positioning subframes, PCI, E-CGI in order to align positioning subframes in the network.

· No UE specific information processing is performed by the serving eNB.

· Every eNB in the LTE RAN has to signal the following (semi-dynamic) information to O&M: location/accumulation/periodicity of positioning subframes, PCI, SFN-SFN offsets (relative to serving cell), E-CGI.

	Complexity of E-SMLC/SLP:

· input information required by the E-SMLC/SLP before initiating positioning request
· processing required by the E-SMLC/SLP before initiating positioning request
· processing performed by the E-SMLC/SLP upon reception of Positioning Response
	Low

· The E-SMLC/SLP needs UE positioning capabilities and the positioning request QoS, etc.

· Nothing

· The SLP calculates the UE position based on the received logical UE measurement result.
	High

· The E-SMLC/SLP needs UE positioning capabilities and the positioning request QoS but also physical cell information (that is semi-dynamically changing) for every cell in the LTE RAN.

· The E-SMLC/SLP compiles the LTE RAN PHY assistance data to the UE based on the last known serving cell (if available). 

· The E-SMLC/SLP first filters the measurement results based on the serving cell information, then translates the UE physical measurement result to logical measurement result, and then calculates the UE position based on the logical UE measurement result.

	Complexity in O&M:

· information updates from eNBs towards the O&M and from O&M towards the E-SMLC/SLP
	Very low

· Only E-CGI and the coordinates of the antenna reference point need to be signalled from the O&M to the E-SMLC/SLP once new cell/eNB is introduced to the network. Hence this signalling is semi-static.
	High
· E-CGI and the coordinates of the antenna reference point need to be signalled from the O&M to the E-SMLC/SLP once new cell/eNB is introduced to the network. Hence this signalling is semi-static. Further, each eNB has to signal the cell physical layer configuration information (PCI, positioning subframe allocation, SFN offset, time base, etc) in real-time to O&M that has to provide real-time forwarding of this information to the E-SMLC/SLP.

	LTE RAN network based positioning without UE assistance, e.g. E-CID and AoA



	UE complexity:

· measurement/processing performed by the UE
· information provided to the network by the UE
	Medium

· The UE sends assistance data request to the serving-eNB with desired LTE RAN measurement using control plane signalling method (LPP1).

· Upon reception of the assistance data response, the UE forwards the measurement results to the SLP.
	Not applicable
See below

	eNB complexity:
· measurement/processing performed by the eNB
	Medium
· The serving eNB performs the requested measurement upon reception of assistance data request from the UE
	Not applicable
See below

	Complexity of E-SMLC/SLP:

· input information required by the E-SMLC/SLP

· processing required by the E-SMLC/SLP before initiating Positioning Request
· processing performed by the E-SMLC/SLP upon reception of Positioning Response
	Low

· The E-SMLC/SLP needs UE positioning capabilities and the positioning request QoS etc.

· Nothing

· The SLP calculates the UE position based on the received UE measurement result.
	Not applicable
As E-SMLC is not allowed to have UE identities and does not know the serving MME (see 3GPP TS 23.271), the network based positioning is not supported. It further implies that the LCS client triggering the location request has to be aware what positioning methods are supported in the control plane and what are supported by the user plane and select the signalling method accordingly. This could significantly degrade the success/accuracy of the location request.


Table 2-2

3 Conclusion 
In this document, we have summarized the differences between the two architecture proposals. Both alternatives are valid solutions. For A-GNSS based positioning there are no differences on complexity between the two alternatives. But Alt 1 has overall complexity advantages for the OTDOA positioning considering that RAN configuration coordination has to be performed for both alternatives. If other network based positioning methods, e.g. E-CID and AoA, are to be supported in SUPL, then Alt 1 shows clear advantages as Alt 2 does not support the network based positioning. Thus we would like to propose RAN2 adopt Alt 1 as the LTE positioning protocol architecture.
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